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Boissier (Edmund), Death and Obituary Notice of, 540

Bokhara, Rev. Dr. Henry Lansdell on, 194
Bolles (.A.rthur), Microtomist's Vade-Mecum, Dr. E. Klein,

F.R.S., 147
Bolton (H. C.\ Catalogue of Scientific Periodicals, 426
Bolton (Prof.), Sonorous Sand, 400
Holt/.mann's 'Theorem on the Kinetic Theory of Gases, 533
Bombay, Meteorology of, 170
Bombicci, Theoretical Views on the Detonation of Meteorites,

Bompas (George), " Life of Frank Buckland," Rev. W.
Tuckwell, 3S5

Bonatelli (Signor), the Unthinkable, 120
Bonney (Prof. T. G., F.R.S.), the Diorite of Little Knott, 189;

on Bastite- Serpentine and Troktolite in Aberdeenshire,

with a Note on the Rock of the Black Uog, 556 ; Preliminary

Note on some Traverses of the Ciystalline District of the

Central Alps, 557
Boose (J. R. ), Colonial Public Libraries, 183
Boring, Deep, at Richmond, Surrey, Notes on. Prof. Judd,

F.R.S., and C. Homersham, 310
Borneo, British, Gold in, 161 ; Slirerals of, 161

Botany ; and the Afghan Boundary Commission, 35 ; Staminody
of Petals, 53 ; the Chair of Bolany at Glasgow University,

61 ; a Course of Practical Instruction in Botany, F. O. Bower
and Sydney H. Vines, 73 ; Bower and Vines's Work on
Phaneroganije-Tteridophyta, 73 ; Antwerp International

Botanical and Horticultural Congress, 182 ; Text-Book of

Geneial Botany, Dr. VV,
J. Behrens, 193 ; Dr. W. J.

Behrens's Microscopical Investigation of Vegetable Sub-
stances, 193; Food-Tlanls used by the Katchin Tartars of

Minusinsk, 20S ; a Specific Subject of Instruction in Public

Elementary Schools, Vincent T. Murche, 222 ; Dr. Trimen's
Catalogue of the Flowering Plants and Ferns of Ceylon, 354 ;

Inlernalional Botanical and Horticultural Congress, Antwerp,
1S85, Prof. W. McNab, F.R.S., 416 ; Botany in South Aus-
tralia, 462 ; on the Use of Graphic Representations of Life-

Histories in the Teachings of Botany, Prof Bower, 562 ;

Botanical Gardens in Java, Dr. Sydney I. Hickson, 576

;

B'>tanical Exploration of the Chilian Andes, 601 ; Thomas
Hick on the Caulotaxis of British Fumariacete, 614; Botani-

cal Exchange Club, 635
Bothnia, Rai.id Fall of Water in Gulf of, 515
Bottomley (J. T), Electric Re istance of Platinoid, 166 ; Cool-

ing of Wires in Air and Vacuum, 536
Bouquet (M.), Death of, 493
Boulenger (Geo. Albert), Catalogue of Lizards in the British

Museum, 49
Boulger (G. S.), " Epping Forest," Edward North Buxton, 28
Bower (F. O.), and Sydney H. Vines. " A Course of Practical

Instruction in Botany," 73; on the Use of Graphic Repre-
seniations of Life- Histories in the Teaching of Botany, 562

Bowman (Dr. F. H.), "The Structure of the Wool Fibre in

its Relation to the Use of Wool for Technical Purposes," 266
Boyd (Thomas), Death of, 357
Boys (C. v.), the Slide Rule, 627
Bozward (J. LI.), a White Swallow, 523
Brachytarsus, Undescribed Species of, 6

Brain, Evidence of Comparative Anatomy with Regard to

Localisation of Function in the Cortex of the, Alex. Hill, 561

Brain, Motor-Centres of the, and the Mechanism of the Will,

Victor Horsley, 377
Brain-Weight, Dr. P. Rey, 615
Brain, Size of, in Extinct Animals, Prof. O. C. Marsh, 562
Bramwell (Sir F.), the Training of the Civil Engineer, n
Brault (Lieut. L. ), Death of, 426
Brazil : KepcTt on the Bituminous Deposits of the Camama

Basin of Bahia, Cameron, 182 ; Geographical Society of Rio
de Janeiro, 356 ; the Races of Brazil, 408

" Breccia Gashes " near Sunderland, 559
Breidden Hills, the Geology of the, W. W. Watts, 310
Bremen Geographical Society, 233
Brewer (Dr. T. M.), " Waler-Birds of North America," 521

Bridu'e, Forth, Benjamin Baker, 430
Brieger (Prof), on the Ptomaines, 239
Briggs (Mary), a White Swallow, 500
Bristol Naturalists' Society, 463
Bristol, the Chair of Physics and Engineering at University

College, 514
British association : Meeting at Aberdeen, 10, 437 ; Officers,

&c. , 10, 34, 61, no, 298, 352, 400; Arrangements in Sec-
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tion A, i8l ; General Arrangements, 437 ; Kxcursions,

437 ; Inaugural Addre-s of the President, the Right Hon.
Sir Lyon Playfair, ICC.B., M.P., F.R.S., 438; Notes for

the Opening of a Discussion on Electrolysis, to be held in

Section B, by Prof. Oliver Lodge, 45 -i ; General Proceed-

ings, 466 ; Conversaziones, 466 ; lixcur-ion to Balmoral,

467 ; Giants, 502 ; President for 18S6, 503 ; Ne.\t Meeting
to be at Birmingham, 503

Repcris of Commiitees.—'&.e^mt on the Proposed Publication

of Daily Synoptic Charts of the Indian Ocean from 1861,

502 ; Second Report of the Committee on the Best Methods
of Recording the Direct Intensity of Solar Radiation, 502 ;

Third Report of the Committee for the Harmonic .\naiysis

of Tidal Observations, 503 ; Second Report of the Com-
mittee appointed for Co-operaiing with Mr. E. J. Lowe in

his project of establishing a Meteorological Observatory near

Chepstow, 503 ; Report of the Committee for Promoting
Tidal Observations in Canada, 503 ; Seventeenth Report of

the Committee for Investigating the Rate of Increase of

Underground Temperature downwards in various Localities

of Dry Land and under Water, 503 : Report of the Com-
mittee on the Fossil Plants of the Tertiary and Secondary

Beds of the United K ngdom, 504 ; Report of the Com-
mittee for the Investigation of the Volcanic Phenomena of

Vesuvius, 505 ; Report of the Committee for arranging for

the Occupation of a Table at the Zoological Station at

Naples, 506 ; Report of the Committee for Establishing

Marine Biological Stations on the Coast of the United

Kingdom, 506 ; Keport of the Committee for Promoting

the Survey of Palestine, 506 ; Report of the Committee on
the Earthquake Phenomena of Japan, 526 ; Report of the

Committee on Electrical Standards, 528 ; Report on Elec-

trical Theories, Prof. J. J. Thomson, 52S ; Report on
Standards of White Light, 529 ; keport of the Committee
on Meteoric Dust, 529; Report of the Committee on

Meteorological Observations on Ben Nevis, 529; Report of

the Committee on Solution, 529 ; Report of the Committee
on the Ultia-Violet Spark Spectra Emitted by Metallic

Elements, 529 ; Third Report of tlie Committee on
Chemical Nomenclature, 529 ; Report of the Committee on

the Rate of Erosion of the Sea-Coasts of England and
Wales, 530 ; Report of the Committee for Exploring

Kilima-njaro and the adjoining Mountains of Equatorial

Africa, 530 ; Keport of the Committee on the North-

We.-tern Tribes of Canada, 531 ; Keport on the Blackfoot

Tnbes 531
S.cluii A ( v/atheina'ical and P'lysc il Sci'itce).—Opening .A.d-

dress by the President, Prof G. Chrystal, M.A., F.R.S.E.,

446; Prof Crum Brown, on the Kinetic Theory of Gases,

533 ; Sir William Thomson, on Constant Gravitational In-

struments, 535 ; Prof Osborne Reynolds, on the Dilatancy

of Media Composed of Rigid Particles in Contact, 535 ;

Prof Pirie, on Calculating the Surface-Tensions of Liquids

by Means of Cylindrical Drops or Bubbles, 536 ; Frof

Pirie on the Surface-Tension of Water which contains a

C;as Dissolved in it, 536 ; Lord Rayleigh, on the Thermo-
dynamic Efficiency of Thermopiles, 536 ; J. Larmor, on

Molecular Distances in Galvanic Polarisation, 536 ; J. T.

Botlomley, on Cooling of Wires in Air and Vacuum, 536 ;

Major A. W. Baird, on Levelling Operations of the Great

Trigonometrical Survey of India, 536 ; Mr. A. Buchan, on

the Rainfall of the British Islands, 536 ; W. H. Preece, on

a Remarkable Occurrence during the Thunderstorm of

August 6, 1885, 536 ; A. Buchan, on the Meteorology of

Ben Nevis, 536 ; Dr. Courteney Fox, on the Sequence of

Mean Temjierature and Rainfall in the Climate of London,

536 ; W. H. Preece, on Domestic Electric Lighting, 537 ;

Discussion on Standards of White Light, 537 ; A. Vernon
ILarcourt, on Photometry with the Pentane Standard, 537 ;

Prof W. .V!. Hicks, on the Constitution of the Luminiferous

Ether on the Vortex Atom Theory, 537 ; J. Joly, on a

Photometer made with Translucent Prisms, 537 ; R. T.

Glazebrook, F.R.S., on a Point in the Theoiy of Double

Retraction, 53S ; Prof W. F. Barrett, on a New and Simple

F'orm of Calorimeter, 538
S.aiou B {Chankal i.\/i-K«).— Opening .\ddress by the Presi-

dent, Prof. H. E. .'Armstrong, Ph.D., F. U.S., 449,467 ; Prof

Ramsay, on the non-existence of Gaseous Nitrogen Trioxide,

538 ; Prof. Ramsay, on some Actions of a Grove's Gas Bat-

tery, 538; SirH. 'E. Roscoe, F. R.S., on the Stjontaneous

Polymerisation of Volatile Hydrocarbons at the Ordinary
Atmospheric Temperatures, 538 ; J. T. Brierley, on New
Vanadium Compounds, 538 ; T. Jamieson, on the Essential

Food of Plants, 538 ; Prof. Odling, a Plea for the Empiric

Naming of Organic Compounds, 538 ; Prof T. Carnelley,

on the Periodic Law, as illustrated by certain Physical

Properties of Organic Compounds, 539 ; Prof T. Car-

nelley, on the Cause of th^ Periodic Law, and the Nature of

the Chemical Elements, 539; Dr. J. H. Gladstone, on the

Value of the Refraction Goniometer in Chemical Work,

539 ; G. Gladstone, on the Refraction of Fluorine, 539 ;

Prof Gilbert, on the Conditions of the Development and

of the Activity of Chlorophyll, 539 ; Prof Pardie, on the

Action of Sodium Alcoholates on Fumaric and Maleic

Ethers, 539 ; on Sulphine Salts derived from Ethylene

Sulphide , Di-. Orme NIasson, 539 ; on an apparently New
Hydrocarbon from Distilled Japanese Petroleum, by Dr.

Divers and T. Nakamura, 539 ; the Composition of Water
by Volume, Dr. A. Scott, 539 ; Prof Dewar, on Solutions

of Ozone and the Chemical Action of Liquid Oxygen, 540 ;

F. Maxwell Lyte, on the Use of Sodjum or other Soluble

Aluminates for Softening and Purifying Hard and Impure

Water, and Deodorising and Precipitating Sewage, Waste

Water from Factories, &c., 540 : J. Spiller, on Some New
Crystallised Combinations of Copper, Zinc, and Iron Sul-

phates, 540 ; Prof. Clowes, on Barium Sulpliate as a

Cementing Material for Sandstone, 540
Section C {Geolo.j).—Opening .Address by the President, Prof.

J. W. Judd, F.R.S., 453, 472; Hugh Miller, on some

Results of a Detailed Survey of the Old Coast- Lines near

Trondhjem_, Norway, 555 ; Dr. J. C. Howden, on the

Glacial Deposits of Montrose, 555 ; G. H. Kinahan, on

Irish Metamorphic Rocks, 555; I'rof Frank Llowes, on

Barium Sulphate as a Cementing; Material in Sandstone,

555 ; W. Whitaker, on Deep Borings at Chatham : a Con-

bution to the Dee;>-seated Geology of the London Basin,

555; Sir Richard Owen, F.R.S., on American i.vidences

of Eocene Mammals of the " I'lastic Clay" Period, 556;

Dr. Max Schuster, on some Results of the Cry^tallographic

Study of Danburite, 556; Edward Hull, F.R.S, Notice

of an Outline Geologic il Map of Lower Egypt, Arabia

Petra^a, and Palestine, 556; Dr. K. H. Traquair, F.R.S.,

a Preliminary Note on a New Fo.-sil Reptile recently

discovered at New Spynie, near Elgin, 556 ; Rev. E. Hill,

on the Average Density of Meteorites compared with that

of the Earth, 556; Prof Edw.-ird Hull, FR.S., on the

Occurrence of Lower Old Red Conglomerate in the Pro-

montory of the Fanad, North Donegal, j^f)
;

I'roi. T. G
Bonney, F.R.S. , on Bastite-Serpentine and Troktolite in

Aberdeenshire, with a Note on the Rock of the Black

Dog, 556 ; Lieut. -Col. Playfair, on the Re discovery of Lost

Numidian Marbles in Algeria and Tuni , 556; Prof A.

Renard, on some Rock-Specimens from the Islam s of the

Fernando Noronha Group, 556 ; Prof T. G. Eo;;ney,

F.R.S., a Preliminary Note on some Traverses of the

Crystalline District of the Central Alps, 557 ; Prof
^
H.

Carvill Lewis, on the Direction of Glaciation as ascertained

by the Form of the Stria;, 557 ; B. N. Peach and J.
Home,

on the Geology of Durness and Eriboll, with Special Kefer-

ence to the Highland Controversy, 558 ; Chas Lapwurth,

on the Highland Controversy in british Geology— its

Causes, Course, and Consequences, 55S ; W. Ivison Mac-

adam, on Certain Diatomaceous Deposits (Diatomite) from

the Peat of .\berdeenshire, 559; Prof G. A. Lebour, on

some Recent Earthquakes on the Downham Coast, and

their Probable Causes, 559; Prof H. Carvill Lewis, on

some Examples of Pressure-Fluxion in Pennsylvania, 559

Section D (&£>/(«>).—Opening Address by the President, Prof.

W. C. Mcintosh, LL.D., F.R.S., 476; Prof. Edward

Hull, F.R.S., on the Cause of the Extreme Dissimilarity

between the Faunas of the Red Sea and the Mediterranean

notwithstanding their Recent Connection, 560 ;
Prof

Struthers, on the tay Whale {Megaptera lonoimaiia) and

other Whales Recently Obtained in the District, 560;

Prof Tuiner, on Some Points in the .Anatomy of Sowerby's

Whale, 560 ; Prof. Struthers, on the Cervical Vertebrte of

the Greenland Right Whale, 560; Prof Struthers, on the

Development of the Vertebra; of the Elephant, 560 ;
Prof

Struthers, on the Pevtlopment of the Foot of the Horse,

560 ; Piof Cleland, on the Viscera of Gymnjtus eiecli^cus.
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561 ; Prof. Cleland, on the Spiracle of Fiahes in its Relation

to the Head, as Developed in the Higher Vertebraies,

561 ; D. J. Ilamihon, Is the Commissural Theory of the

Corpus Callosum Correct ?, 561 ; Alex. Hill, on the Evi-

dence of Comparative Anatomy with Regard to Localisa-

tion of Function in the Corte.-c of the Brain, 561 ; Prof
M'Kendrick, on the Action of Cold on Microphytes, 561 ;

J. J. Coleman, on the Action of Ozonised Air up m Micro-
Organims and Albumen in Solution, 561 ; Prof Bower, on
the Use of Graphic Representations of Life- Histories in

the Teaching of Botany, 562 ; Prof. J. Berry Haycraft, on
a New 1 heory of the Sense of Taste, 562 ; Francis Day, on
the Hybridisation of Salmonidae at Ilowietoun, 562 ; A.
Hosie, on Chinese Insect White Wax, 562 ; Prof. O. C.
Marsh, on the Size of the Brain in Extinct Animals, 562

;

D'Arcy W. Thompson, on the Systematic Position of the

Chamreleon and its Affinities with the Dinosauria, 562 ;

Prof. Hull, on the Origin of the Fishes of the Sea of Gali-

lee, 563; Prof. Mcintosh, on the St. Andrews Marine
Laboratory, 563 ; Dr. Oscar Loew, on a Chemical Differ-

ence between Living and Dead Protoplasm, 563 ; Sidney
Martin, on the Digestion of Proteids in Plants, 563 ; Prof.

L. Radlkofer, on the Ap|ilicaiion of the Anatomical Method
to the 1 Jetermination ol the Materials of the Linnean and
Old Herbaiia, 563 ; M. Ward, Notes on l'^x| eriments as

to the Formatii n of Starch in Plants under the Influence

of the Electric Light, 563 ; Allen HarUer, on the Colora-
tion of the Anterior Segments of the Maldanidie, 564

Siilioii £ {(Jto^iafliy).—Opening Address by the President,

Gen. J. T. Walker, F.R.S., 4S1 ; Major F. Bailey, on Ihe

Indian Forest Schrxjl, 564 ; A. Hosic, on Journeyings in

South- Western China, 564 ; Admiral Sir Erasmus Om-
manney, ¥ R. S , Aniarctic Discovery, 565 ; Cope White-
house, on Projected Resioration of the Reian Mceris, and
the Province, Lake, and Canals ascribed to the Patriarch

Joseph, 565; E. G. r<avenstein, on Bathn-Hypsographical
Maps, with Special Reference to a Combination of the

Ordnance and Admir.ilty Surveys, 565 ; H, A. Webster,
What has been done lor the Geogr.ipliy of Scotland, and
wi at remains lo be done, 565; John Kae, F.R.S., a
Word or Two on the Btst and Safest Route by which to

Attain a High Northern Latitude, 566
SeciioH G yhhcliauieal Sci,n(c).—Opening Address by the

Piesident, B. Baker, M.lnst.C.E., 4SS
Siciion JJ (A>2tJiio/<oloi:y).—Opening Address by the President,

Francis Galton, F. R. S., 507; Prof. W. Turner, on the

Index of the Pelvic Brim as a Basis of Classification, 5S6 ;

W. F. Stanley, on a Portable Scale of Proportions of the

Human Body, 5S6 ; J. Theodore Bent, on Insular Greek
Customs, 5S7 ; Gen. Pitt Rivers, on the Preservation ot

Ancient Monuments, 587 ; Miss A. W. Buckland, on Ameri-
can Shell- Work and its Affinities, 5S7 ; E. F. im Thurn, on
the Red Men abi^ut Roraima in British Guiana, 587 ; J. W.
Crombie, on a Game with a History, 587 ; George Camp-
bell, on the Rule of the Road from an Anthropological
Point of View, 5S7

; Jeanie M. Laing, on the Modes of

Grinding and Drymg Corn in Old Times, 587 ; A. J.
Evans, on the Flint- Knappers' Art in Albania, 588 ; W. M.
Flinders Peuie, on the Discovery of Kaukratis, 588 ;

Thomas Wilson, on a New Man of Mentone, 588 ; Dr.

R. Muuro, on the Archaeological Importance of Ancient
British Lake Dwellings, and their Relation to Analogous
Remains in Europe, 588 ; Prof. D. J.

Cunningham, on
Certain Points of Comiiarison between the Chimpanzee and
Man, 58S

; Dr. J. G. Garson, on Abnormal and Arrested
Development as an Induction of Evolutionary History,

5S9 ; Dr. Robert Law>, on the Manners and Customs of
the Bantu Tribes of Lake Nyassa, 589 ; E. H. Man, on
the Nicohar Islanders, 589

British hirds, History of, William Yarrell's, New Edition, 363
l^ritish Dairy Farming, James Long, Prof. John Wrightson, 571
Biitish Islands, on the Kainfall of the, A. Buchan, 536
British Fumariacece, the taulolaxis of, Thomas Hick, 614
British Medical As ociation, 299
British Museum : Catalogue of Lizards in the, Geo. Albert

Boulenger, 49 ; Catalogue of Fossil Mammalia in the, Part i,

Richard Lydekker, 53 ; Part I, the Reviewer, 78 ; Mr. Allan
Hume's Ornithological Collection (India) presented to the,

,327; a Guide to the- Universal Gallery of the (Natural His-

tory), L. Fletcher, 3(^4

British New Guinea, " Torresia," a Proposed Name for, 357
" British Rainfall for 1884," G. J. Symons, 463
" Broca " Prize, the, 165
" Bronn's Classen und Ordnungen des Thierreichs," Prof.

Biit^chli, Prof E. Ray Lankester, 145
Brookville, Indiana, Natural History Sociely of, 208
Brown (Prof Crum), the Kinetic Theory of Gases, 352, 533
Brown (E.), Wild Bees, 6
Brown-Sequard (Dr.), Anaesthesia unattended by Sleep, 144;

Biennial Prize of Paris Academy of Sciences awarded to, 208
Browning (Robert) as a Scientific Poet, Edward Berdoe, 36
Bruce (Eric S.), Application of Electric Lighting to Balloons,

278
Brunton (Dr. T. Lauder, F.R.S.), "Text-Boolv of Pharmaco-

logy, Therapeutics, and Materia Medica," Prof. Arthur
Gamgee, F.R.S., 337

Brussels, Exhibition of Plans, &c., connected with Inland Navi-
gation at, 35

Brussels Railway Congress, the, 401
Buchan (A.), on the Meteorology of Ben Nevis, 536 ; on the

Rainfall of the British Islands, 536
Buchanan (J.), Thermo- Electric Position of Carbon. 263
Buchanan (J. Y.), Observations of the Tenrperature of the Sea
and Air made during a Voyage from England to the River
Plate in the s.s. Liibiiilz, 126

Buckland (A. W.), on American Shell-Work and its Affinities,

587
Buckland (Frank), Life of, Geo. Bompas, Rev. W. Tuckwell,

385
Buckion (G. B., F.R.S.), Notes on the Action of the Wims-

hurst Induction Machine, 51
Buildings, Earthquake-, Prof. Wm. Muir, 245 ; D. A. Steven-

son, 316
Bulletin de I'Academie Royale de Belgique, 68, 189, 358, 568
Bulletin of the Bussey Institution, Prof. John Wrigluson, 195
Bulletin of the Philosophical Society of Washington, 358
Bulletin de la Societe d'AnthropoIogie de Pans, 68, 165, 166,

615
Bulletin de la Societe des Naturalistes de Moscou, 44
Buonfanti's (Marquis), journey across Africa, 357 ; Death of,

376
Burbidge, on the Cultvre of Edelweiss in Great Britain, 208
Burder (Geo. F. ), Red Rays after Sunset, 466
Bureau, Scientifique Central Neeriandais, 428
Bureaus, Scientific, of the U. S. Government, Co-ordination of

the, 317
Burial-Grounds, Prehistoric, T. A. Archer, 548
Burmah, Italian Scientific Expedition to, 87
" Burnett Lectures, Second Course. On Light as, a Means of

Investigation," Prof. G. G. Stokes, F.R.S., Prof. P. G. Tait,

361
Busch (Prof.), Anomalies in Human Teeth, 71

Bu sey Institution, Bulletin of the. Prof. John Wrightson, 195
Butlerofl (Prof.), on the Phenomena of Isomerism, 87

Butschli's " Protozoa," Prof \\. Ray Lankester, F.R.S., 145

Buxton (Edward North), " Epping Forest," G. S. Boulger, 28

Cables, Chain, and Chains, Thos. W. Traill, 572
Cfecilians, Development of the, 526
CaiUaud (Romanet du). Life and Travels of Ordciiez de

Cevallos, 88
Caiiletet (M. L.), New Process of Liquefying Oxygen, 584
Calcutta, Earthquake in, 254, 279
California, Fourth Annual Report of the State Mineralogist of,

H G. Hanks, 100
Calladon (Prof.), a Remarkable Atmospheric Phenomenon in

Switzerland, 426
Calorimeter, on a New and Simple Form of. Prof. W. F.

Barrett, 538
Cambodians at Paris, Arrival for Study of Thirteen Young, 636
Cambrelent (M.), the Sand-hills of Gascony, 375
Cambridge Observatory, 253
Caiiielopardi, Double-Star'l:) (Hev.), 183

Camerano (Lorenzo), Colours of Arctic and Alpine Animals, 77
Came on (J. M.), Report on the Bituminoi.s Deposits of the

Caniamu Basin of Bahia, 182

Campbell (George, M. P.), on the Rule of the Road, from an

Anthropological Point of -View, 5S7
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Canada ; the Ancient Sacrificial Stone of North-Western
Territory of, Jean L'Heureux, 46 ; Canadian Entomology,

James Fletcher, III ; Mesozoic Floras of the Rocky Moun-
tain Region of. Sir W. Dawson, F.R.S., 164; Geological

and Natural History Survey of, Alfred R. C. Selwyn, F.R.S.,

242; Catalogue of Canadian Plants, John Macoun, 242;
. Royal Society of Canada, 25S ; Flora of, Alfred W. Bennett,

294 ; the British Association Visit to, 438 ; Tidal Observa-
tions in, 503 ; North-Western Tribes of, 531

Cape Town, Earthquike in, no
Capello (Capt.) and Commander Ivens, African Explorations

of, 429
Carbon Bisulphide in Prisms, on the Use of, Experiments by

Dr. Henry Draper, 272
Carbon, Combustion of, in Oxygen, H. B. Baker, 87
Carbon Compound-, Researches on the Relation between the

Molecular Structure and Absorption Spectra of, by Prof. W.
N. Hartley, F.R.S., 93

Carbon, Thermo-Electric Position of, J. Buchanan, 263
Carbonic Acid, the^ Absorption on Smooth Glass Surfaces of,

Dr. Kayser, 72
Carbonic Acid, Decomposition by Electric Spark of, H. B.

Dixon and H. F. Lowe, 387
Carcinoma in Lungs, Dr. Friedlander, 191

Carey (Albert), Principles of Hygiene, 221

Carles* Journeys in Corea, 403
Carnelley (T.), Melting and Boiling-Point Data, 364
Carniola, the Fossil Flora of, Baron von Ettingshausen, 311
Caroline Islands, the, 464
Carp, German, Importation into England of, 553
Carp-Culture in China, Dr. Macgowan, 514
Carpenter (Alfred), Flying-Fish, 147
Carpenter (P. Herbert), an Encysting Myzostoma in Milford

Haven, 391
Carter (W. A.), Do Fish Sleep?, 580
Cashmere, the Earthquake in, 110, 133, 161, 207, 254, 375
Casman (M.), Death of, 376
Cassell's " Encyclopaedic Dictionary," 355
Catalogue of 1000 Southern Stars, 636
Catfish, Acclimatisation of, 254, 375
Caucasus, Earthquake in, 161

Cell, Daniell, a Form of Standard, Dr. J. A. Fleming, 263
Cells, Sulphur, Experiments with, Shelford Bidwell, 263
Cemetery, Prehistoric, 518
Cemetery of the Stone Age, Discovery of a, 401
Centenarians : Entry of Prof. Chevreul on his Hundredth Year,

425
Central Alps, Prof. T. G. Bonney, F.R.S., Preliminary Note
on some Traverses of the Crystalline District of the Central
Alps, 557

Central Asia, Earthquakes in, 375
Central Solar Eclipses in New Zealand, 86
Centres, Motor, of the Brain and the Mechanism of the Will,

Victor Horsley, 377
Century of Science in Bengal, 638
Cereals, Origin of the, 116 ; Growth of, 234
Cerebotani (Dr. L.), a New Intrument for Distance-Measure-

ment, 494
Cerebral Lobes, on the Weight of the, Dr. Philippe Rey, 615
Cerebrum, a Vasomotor Centre in the Cortex of. Dr. Raudnitz,

119
Cttura vinula. Larvae of, Cyril B. Holman Hunt, 574
Cervical Vertebra of the Greenland Right Whale, Prof. Struthers,

560
Cevallos (Ordonez de). Life and Travels of, 88
Ceylon, Dr. Triraen's Catalogue of the Flowering Plants and

Ferns of, 354
Chadwick (Herbert C), "Foul Water," 245
Chaffanjon's Mission on the Orinoco, 184
Chain Cables and Chains, Thos. W. Trail, 572
Challenger, Voyage of the, Reports on the Scientific Results

of the, 203, 249
Chamjeleon, Systematic Position of the, and its Affinities with

the Dinosauria, D'Arcy W. Thompson, 562
Chambers (G. F.), Obituary Notice of the. Rev. T. W. Webb,

126
Champs (Breton des). Death of, 513
Charbon Fever, Inoculation against, A. Chauveau, 264
Chareyre (J.), Cystoliths, 407

Chatham, W. Whitaker on Deep Borings at, 555
Chauveau (A), Inoculation against Charbon Fever, 264
Chemistry : A Treatise on Practical and Qualitative Chemistry,
and Inorganic Analysis, Frank Clowes, 3 ; Original

Researches in Chemistry and Mineralogy, J. Lawrence .Smith,

3 ; Chemical Notes, 87 ; Chemical Reactions, Influence of

Dilution and Excess on, Urech, 87 ; Chemical Society, 93,

143, 16S ; Organic Chemistry, Prof. Ira Remsen, M. M.
Pattison Muir, 99 ; Contributions to the Chemistry of

Chlorophyll, Edward Schunck, F.R.S., 117 ; Opening of

Laboratory at Reading School, 328 ; Address at the British

Association on, by Prof H. E. Armstrong, Ph. D., F.R, S.,

449,467 ; Nucleine, Dr. Kossel, 520 ; Chemical Composition
of American Grasses, Clifford Richardson, Prof. W. Fream,

525 ; Prof. Ramsay, on the Non-Existeiice of Gaseous Nitro-

gen Trioxide, 538 ; Prof. Ramsay, on some Actions of a
Grove's G.as Battery, 538 ; Sir H. E. Roscoe, on the Spon-
taneous Polymerisation of Volatile Hydrocarbons at the

Ordinary Atrriospheric Temperatures, 538 ; J. T. Brierley,

on New Vanadium Compounds, 538 ; T. Jamieson, on the

Essential Food of Plants, 538 ; Prof. Odling, a Plea for the

Empiric Naming of Organic Compounds, 538 ; Prof. T.
Carnelley, on the Periodic Law, as illustrated by certain

Physical Properties of Organic Compounds, 539 ; Prof. T.
Carnelley, on the Cause of the Periodic Law, and the

Nature of the Chemical Elements, 539 ; Dr. J. H. Gladstone,

on the Value of the Refraction Goniometer in Chemical
Work, 539 ; G. Gladstone, on the Refraction of Fluorine,

539 ; Prof. Gilbert, on the Conditions of the Llevelopment
and of the Activity of Chlorophyll, 539 ; Prof. Pardie, on
the Action of Sodium Alcoholates on Fumaric and Maleic
Ethers, 539 ; on .Sulphine Salts derived from Ethylene
Sulphide, Dr. Orme Masson, 539 ; on an apparently New
Hydrocarbon from Distilled Japanese Petroleum, by Dr.

Divers and T. Nakamura, 539 ; the Composition of Water
by Volume, Dr. A. Scott, 539 ; Prof. Dewar, on Solutions

of Ozone and the Chemical Action of Liquid Oxygen, 540 ;

F. Maxwell Lyte, on the Use of Sodium or other Soluble

Aluminates for Softening and Purifying Hard and Impure
Water, and Deodorising and Precipitating Sewage, Waste
Water from Factories, &c., 54° ; J. Spiller, on Some New
Crystallised Combinations of Copper, Zinc, and Iron Sul-

phates, 540 ; Prof. Clowes, on Barium Sulphate as a

Cementing Material for Sandstone, 540 ; Chemical Nomen-
clature, 529 ; Cholesterin, Dr. Weyl, 544

Chesapeake Zoological Laboratory, the, 400
Chevreul (M. E. ), Celebration of the Hundredth Birthday of,

278, 425, 462
Childhood, the Three First Years of, Bernard Perez, W. Odell,

412
Chili, the Reported Discovery of a Glacier in, 184
Chilian Andes, Botanical Exploration of the, 601
Chimpanzee : Prof. D. J. Cuningham on Certain Points of

Comparison between the Chimpanzee and Man, 588
China: Chinese Insect Wax, R. McLachlan, F.R.S., 6; A.

Hosie, 562 ; School Books in Chinese, 35 ; Earthquakes in

China, 37, 231 ; Meteorology of the Chma Seas, 84 ; the

Jesuit Meteorological Establishments near Shanghai, 579 ;

Potanin's Last Voyage to, 135 ; Chinese Translation of

Gray's Analomy and Holder's Osteology, Dr. Dudgeon's,

514; Carp-Culture in China, Dr. Macgowan, 514; the Red
River Route to, 554 ;

Joumeyings in South-Western China,

by A. Hosie, 564
Chittagong Hill Tribes, Dr. Emil Riebeck, 169 ; Zoology of.

Dr. Riebeck's—the Gayal and Gaur, W. T. Blanford,

F.R.S., 243
Chlorate of Potash, Iridescent Crystals of. Prof. G. G. Stokes, 224
Chlorophyll, Contributions to the Chemistry of, Edward

Schunck, F.R.S., 17

Chlorophyll, Colourless, C. Timiniazeff, 342
Cholera : Inoculation for, Dr. Ferran's Experiments, 62, 85, 159

288 ; the Nature of Cholera, Dr. Cornish, 160 ; the Report on
the Germ Theory of Cholera, 353 ;

Jackdaws and the

Cholera, 400 ; on an Alkaloid Extracted from Liquid used

in Cultivation of Koch's Cholera Microbe, A. G. Pouchet,

432 ; Case of Asiatic Cholera at Cardiff, 460 ; Bochefontaine's

Experiment on the Origin of Cholera, Trecul, 496 ; on the

Development of Cholera in India, Gustave Le Bon, 543 ;

Conclusions of the Commission on, 608
b
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Cholesterin, Dr. Weyl, 544
Christiania, Popular Kducation in Astronomy at, 133 ; Society

of Science, 120, 216 ; Zooljijical Garden for, 553
Christy (Thos. ), New Commercial Plants and Drugs, 125
Chronometer Observatories of Kiel and Hamburg, 230
Chronometry : Prof. Zinger on the Determination of Time, by

Corresponding Heights of Different Stars, 63 ; the Proposed
Change of Time for beginning the Astronomical Day, 132

Chrystal (Prof. G.), Opening Address in Section A (Mathe-
matics and Physical Science) at the British Association, 446

Chung K'ang, Eclipse of, 276
Cicada scplcin/ccim. Prof. Riley, 253
Cincinnati Observatory, 356
Circles, Hut, Worlhington G. Smith, 29
Cirrus Clouds, the Mean Direction ovei Europe of, Dr. Hilde-

brandsson, 190
City and Guilds of London Institute, 32S ; Studentships at,

354
Civil and Astronomical 1 ime, the Question of, 245
Clark (J. Edmund), New Star in Andromeda, 499 ; Prof.

KiessUng's Investigations of the late .Sunset Glows, 637
Clark (J, W.), on Certain Cases of I'TectroIytic Decomposition,

167 ; Radiant Energy Recorder, 343
Clarke (Dr. Hyde), Pre-Exisience and Post-Existence of

Thought, 102 ; Possible Windfall for Science, 342
Claus (Dr. C), "Elementary Text-Book of Zoology," 122
Clayton (J.), Evolution of Vegetation, 223
Cleland (John), Composite Portraits, 197
Cleland (Prof.), Viscera of Gymnolus electrictis, 561 ; on the

Spiracle of Fishes in its Relation to the Head as developed in

the Higher Vertebrates, 561
Clifford (Prof. \V. K.), His Papers andMSS., R. Tucker, 4 ;

"The Common S:nse of the Exact Sciences," Prof. P. G.
Tait, 124, 196

Clifford's Kinetic, R. Tucker, 147
Clifford (Prof.) and Prof. Tait, 173
Clifton Hall Colliery Explosion, the, 181

Climate, Influence of Forests on, 115
Climatology, Woeikof's " Climates of the Cdobe," 11

Cloud-Measurement by Theodolites, 400
Clouds, Heights of, 630
Clowes (Prof. Frank), " A Treatise on Practical Chemistry and

Qualitative Inorganic Analysis," 3 ; on Barium Sulphate as a

Cementing ^^aterial in Sandstone, 555
Coal, the Coking of, 39
Coal, Petroleum Gas used for Manufacturing Purposes instead of,

463
Co.il-Dust, Experiments with, at Neunkirchen, in Germany, W.

(jalloway, 55
Coal-Dust Theory of Colliery Explosions, 61

Coal-Fields, the North Wales and Shrewsbury, D. C. Davies,

u8
Coal-Fields in Africa, Discovery by Major Serpa Pinto of, 164
Coal Tar Colours, Dr. Perkin on the, 303, 330
Cobbold (Paul .A.), Remarkable Sunset, 626
Cobra di Capello. on the Poison of the, Herr Gnezda, 71
Coke, the Blast-Furnace Value of, I. LowthianBell on, 39 ; the

Coking of Coal, 39
Coleman (J. J.), Action of Ozonised Air upon Micro- Organisms

and Albumen in .Solution, 561
Collet (Lieut.), Practical Guide for Compensation of Compasses

without Bea ings, 386
Collett (Dr. P.), Observations on Rudolphi's Whale, 374
Colliery Explosion, the Clifton Hall, 181

Colliery Exi'losions, the Coal-Dust Theory of, 61

Collisions, Preventing, with Icebergs in a Fog, Prof. Alex.
Graham Bell, 273 ; J. Joly, 367

Cologne, Opening of Direct Steam Traffic between the Open
.Sea and, 164

Colonial Exhibition, Fish in the, 515
Colonial Public Libraries, J. R. Boose, 183
Colorado, Science in, 330
Coloration of ihe Anteiior Segments of the Maldanidx, .\IIen

Harker, 564
Colour Mixtures, Lecture Experiments on, Capt. Abney, F. K.S.,

263
Colour-Sense, on the. Major Allan Cunningham, £04
Colour, Sen.se of, Margaret Heaton, 626
t oluurlcss ChIor( phyll, C. Timirinztff 342

Colours of Arctic and Alpine Animals, Lorenzo Cimerano,

77 ; Prof. R. Meldola, 172
Colours, Coal Tar, Dr. Perkin on the, 303, 330
Comberbatch (Vice-Consul), Report on the Dobrudja, 64
Combustion of Phosphorus and Carbon in Oxygen, H. B.

Baker, 87
Comets r Tuttle's, 13, 301, 402 ; Tempel's, 1867 II., 37, 356;

Tempel- Swift Comet (1869-80), 112; Periodical Comets of

De Vico and Barnard, 1^3 ; Periodical Coniets in 1S86, 636 ;

Comet of 1472, 231 ; the New Comet, 280, 464; Barnard,

Jtily 7, 301, 359 ; Comet of 1652, 402 ; on the Present Stale

of Computations of Orbits of Comets, Prof. Weiss, 516 ;

Elements of Brook's Comet, R, Radau, 543 ; the Comet of

1866, and the Meteors of November 14, 610 ; Cometaiy
Orbits, 162

"Co:nmercial Organic Anal)-sis," Alfred H. Allen, 410
Commercial Plants and Drugs, New, Thos. Christy, 125
Commissural Theory of the Corpus Callosum, Is it Correct ?, D.

J. Hamilton, 561
Commodore Islands, the Resources of the, Dr. Dybovsky, 113
Common (A. Ainslie, F.R.S.), New Star in Andromeda, 522
Common Sense of the Exact Sciences, Prof. W. K. ClifiOTd's,

Prof P. G. Tait, 124, 196
" Comparative Anatomy arfd Physiology," F. Jeffrey Bell, 569
Compensation of Compasses without Bearings, Practical Guide

for, Lieut. Collet, 386
Complexion, Proportion of German, &c. , School Children with

Dark and Fair, 85
Composite Porlnits of Members of the National Acade ny of

Sciences, U.S.A., Raphael Pumpelly, 176
Compo.-ite Portraits, John Cleland, 197 ; Dr. C. M. Ingleby,

224
Compound Locomotive, 197
Coudreau's (H.) Journeys in Guiana, 164
Congo, the, Henry M. Stanley, 154 ; Grenfell's Explorations in

the Congo Basin, 302 ; Lieut. Wissmann's Congo Explorations,

554
Congress, National Sanitary, 50
Connor (Rochfort), Microscopic Drawings, 633
Constant Gravitational Instruments, Sir William Thomson,
F.R.S.,S35

Cooke (Dr. J. P.), "Scientific Culture," 426
Co-ordination of the Scientific Bureaus of the U.S. Government,

317
Copenhagen, University of. Lady Students at, 35S
Coral Reefs and Islands, the Origin of, Jas. D. Dana, 554
Coral Trade, the Mediterranean, "^6

Corea, Carles' Journeys in, 403 ; Discovery of Gold in, 403 ;

Proposed Telegraph Lines in, 427
Corn : Jeanie M. Laing on the Modes of Grinding and Drying
Corn in Old Times, 587

Cornish (Dr.), the Nature of Cholera, 160
Cornwall, Occurrence of TorpeJo tnarmorala oft" the Coast of,

Francis Day, 197
Corpus Callosum, Is the Commissural Theory of the. Correct ?,

D. J. Hamilton, 561
Cortex Cerebri on the Temperature of Human Body, on the

Influence of. Prof. Eulenburg, 496
Corvo (L. de A.), Tuberculosis in the Vine, 496
Ccnvui japonensh, H. Pryer, no
Cosmogony, the Relations between Geological Epochs and the

Stages of the TeiTestrial, M. Faye, 132

Costa Rica, Dr. Polakowsky's Explorations in, 184
Costerus (J. C), Staminody of Petals, 53
Cotopaxi, Eruption of, 375, 428
Crane, Message from General Gordon borne to Sweden by a,

208
Crannogs of Scotland and Ireland, Dr. R. Munro on, 588
Cremation of a Body in a Common Stove, Experiment on,

161

Cremation, Refusal of Austrian Government to authorise Private

Societies for, 161

Cremona's (Prof.) " Projective Geometry," 62
Crepuscular Light, 239; the Cosmic Origin of, 359 ; Hirn on,

Faye, 432
Crevaux Expedition, Thouar's Journey in Search of, 14

Cioall (Alexander), Death of. III

Croft (Chas. ), Rainbow Phenomenon, 30
Crouibie (J. W.), on a Came with a History, 5S7
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Ciookes (\V., F.R. S. ) and M. Lecoq de Boisbaudian, Railiant

Matter Spectroscopy, 283
Cross-Fell, the Helm-Wind of, 23
Crystallography : Dr. Max Schuster on some Results of the

Crystallographic Study of Danburile, 556
Cryslals, Iridescent, of Potassium Chlorate, H. G. Madan, 102

;

Prof G. G. Stokes, 224
Ciiningham (Prof D. J.), 'on Certain Paints of Comixirison

between the Chimpanzee and Man, 5S8

Cunningham (Major Allen), on the Colour-Sense, 604
Cunningham (I. T.), Reports of the United States Commission

of Fish and Fisheries for 1SS1-1882, 79 ; Scottish Marine
Station, 176 ; Resting Position of Oysters, 597

Curator, a Lady, E. L. Layard, 30
" Curiosity-Shop " Beds of New Zealand, Correlations of, Capt.

Hutton, 311
Curtis (J. S. ), Silver-Lead Deposits of Eureka Nevada, 50
Cycle, Meteoric, and Stonehenge, R. Edmonds, 436
Cyclones : in United States, 328 ; in Sweden, 355 ; on a Supposed

Periodicity of Cyclones of the Indian Ocean South of the

Equator, Chas. Meldrum, F.R.S., 613; on the Cyclonic

Character of the Solar Spots, Faye, 495
Cystoliths, J. Chareyre, 407

Dagincourt (Dr.), " Annuaire Geologique Universel et Guide da
Geologie autour de la Terre," 436

Dairy Farming, Briti.^h, James Long, Prof. John Wrightson,

571
Dana (Jas, D.), the Origin of Coral Reefs and Islands, 554
Danburile, Dr. Max Schuster on some Results of the Crystal-

lographic Study of, 55^
Danish Expedition to Greenland, 164, 256 ; Return of the,

554
Darwin Medal, Award of, 230
Darwin Memorial, 61, 84, 121

Davidson (Dr., F.R.S.), Death of, 607
Davies (D. C), the North Wales and Shrewsbury Coal Fields,

iiS
Davis (A. S.), Ocular After-images and Lightning, 126

Davis Lectures on Zoological Subjects, the, 132

Dawkins (Prof. W. Boyd, F.R.S.), Contributions to the History

of the Pliocene and Pleistocene Deer, 1 18 ; the Antiquities

of the Isle of Man, 579
Dawson (Sir William, F.R.S.), on the Mesozoic Floras of the

Rocky Mountain Region of Canada, 164 ; President of the

British Association for 1S86, 502
Day (Francis), the Male Sole is not Unknown, 78 ; Qccurrenee

of Torpolo marmorala off the Coast of Cornwall, 197 ; on the

Occurrence of Lunipenus lavtpeti-tformis and Gudicttlus ar-

geii/cas oft' Aberdeen, 223 ; Hybridisation of Salmonidas at

Howietoun, 562
Day, Proposed Change in Tiiiie for beginning the .\stronomical,

132
Daylight-Occultation of Aldebaran on May 22, 1S6S, 86, 1S3

"Decomposition" of Didymium, the. Dr. C. A. von Wei-
bach, 435

Deep Borings : W. Whitaker on Deep Borings at Chatham,

555
Deer, Contributions to the History of the Phocene and Pleisto-

cene, W. B. Dawkins, F.R.S., 118

Deering (W. H.), Plutarch on Petroleum, 29
Definitions, Electrical, Nomenclature and Notations, Prof
Andrew Jamieson, 184

Degrees in Europe, Publication of the Norwegian Commission
of the Measurement of (Geodesy), 547

Deherain (P. P.), Experiments to ascertain most Productive

Kind of Wheat, 496
" Deinocerata, a Monograph of an Extinct Order of Gigantic
• Mammals," Prof O. C. Marsh, Dr. Arch. Geikie, F.R.S., 97
Delimitation Commission, Afghan, Dr. J. E. T. Aitchison,

F.R.S., 226

Demeny and Marey, the Mechanism of the Pump, 432
Denning (W. F.), Meteors, 597; April Meteors, 5; July

Meteors, 342 ; August Meteors, 415 ;
Jupiter, 31 ; Recur-

rence of Markings on Jupiter, 196 ; Red Spot on Jupiter,

626 ; Mars, Jupiter, and Saturn, 548 ; the New Star in

.\ndronicdn, 465 ; Fireball, 466

Density of Gases and Air, Dr. Agamemnone's Experiments on, 48
Density, Mean, of a Body co ;,bining all Known Elements in a

Solid State, Bartoli, 635
_

Determinants, Text-Books of, " I ccciones He Coordinatoria con

las Determinantes y sus principales aplicaciones," D. Antonio
Suarez y D. Luis G Gasco, 411

Deti rninants, Traite tlementaire des, L. LebouUeux, 411
Determinanten, fiir den ersten Unterricht in der Algebra bear-

beitet, die, Dr. H. Kaiser, 411
Development of the Ccecilians, 526
De Vico and Barnard, Periodical Comets of, 183

Devonian Insects of New Brunswick, 53
Devonian System of Russia, 307
Diatomite, W. Ivison Macadam on Certain Diatomaceius De-

posits (Diatomite) from the Peat of .^berdeenshi e, 559
Dictionary, English, Philological Society's, 159
Dicynodon in the Triassic Sandstone of E'gin, Presence of the

Remains of. Prof. J. W. Judd, F.R.S., 572
Dicynodontia, New Fossil Species of, 556
Didymium, the "Decomposition" of. Dr. C. A. van Welsbach,

.435
Dieulafait, Application of Thermo-Chemis'.ry to Explanat'on of

Geological Phenomena, 592
Dilatation of Liquids, on Formulae of, Prof Mendeleeff, 87
Dinosauria, Systematic Position of the Chameleon, and its

Affinities with the, D'Arcy W. Thompson, 562
Diorite of Little Knott, the, Prof T. G. Bonney, F.R.S., 189
Disinfection of Sewers, Dr. Italo Giglioli, 415
Di tance-Measurement, New Instrument for, Dr. L. Cerebotani,

494
Dixon (H. B.), Decomposition of Carbon^c Acid by Electric

Spark, 287
Dobrudja, Report on the, Vice-Consul Cooibcvbc^'ch, 64
Docks, Harbo,irs and, L. Y, Vernon-Harcou t, 291

Dogfish at Inventions Exhibition, Breeding of, 254; at Royal
Aquarium, Ova of, 515

Do?nies, Earthquake ?t, 207
Dohrn (Dr. A.), on Zoological Research, 43
Donaldson's Observations on Temperature- Sense, III

Doolittle (Prof), " Practical Astronomy," 462
Dorsetshire, Mirage in. Rev. M. F. Billington, 55?
Douai, Earthquake at, 207
DoubIe-.Stars, 610; 19 (Hev.) Camelopardi, 183; Double-

Star Measures, 86
Downing (A. M. D.), Proposed Change in the Astronomical

Day, 523
Drainage, Banner System of. Banner Brothers and Co., 272
Draper (Dr. Henry), Experinients made by, on the Use of
Carbon Bisulphide in Prisms, 272

Drawing of a Mammoth, an Old, Baron A. E. Nofdenskjold,
228

Drugs. Plants and New Cornmerci^l, Thqs. Christy, 125
Dudgeon's (Dr.), Chinese Translations of (fray's Anitomy and

Holden's Osteology, 514
Duncan (Prof O. M., F.R.S.), on the Ambulacra of Fossil

Echinoidea, 69
Dundee, Proposed School of Medicine in, 254
Dunes of Gascony, the, Cambrelent, 375
Durness : B. N. Peach and J. Home, on the Geology of Durness
and Eriboll, with Special Reference to the Highland Con-
troversy, 558

Dutch African Expedition, the, 403
Dutch Expedition to New Guinea, Propised, 87
Dutch Geographical Society, 16

Dutch West Indian Expedition, Departure of, 16

Dybovsky (Dr.), the Resources of the Commodore Islands,

"3
Dyer (W. Thiselton, F. R.S.), (he Square Bamboo, 391
Dynamical Theoiy of Gases, 352
Dynamics, a Self Recording Stress and Strain Indicator, Prof
H. S. H. Shaw, 70

Dynamite, the Blowing up of Hell Gate with, 552
Dynamo, on the Self-Regulation of the Compound, Prof.

A. W. Riicker, 22

Earth's Atmosphere, Sunlight and the, S. P. Langley, 17, 40
Earth, Vegetation of the, A. Grisebaih, W. Botting Hemsley,
'315 ; Dr. W, Engebuann, 366
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Earthquakes, 574 ; in Austria, 11, 460 ; in Austria and Smyrna,

85 ; of November 14, 1884, at Pu-erh, in China, the, 37 : at

Cape Town, 1 10 ; on the Causes of the Andakisian,

A. Rzehak, 133 ; in Caucasus, 161 ; Recent Earthquakes,

William Scavnell Lean, 175 ; J. Lovell, 175 ; at Douai, 207;

at Dognies, 207 ; at Flers-en-Escrebieux, 207 ; at Ca-hmere,

May 13, 110, 133, 161, 207, 375 ; in Cashmere and Calcutta,

254 ; at Kopreiniiz, in Styria, 231 ; Chinese Theory of the

Origin of, 231 ; in Bengal, 279, 300 ; at Velez-Malaga,

279 ; Teneriffe, 300 ; Recent, in Switzerland, F. A.

Forel, 295 ; American, C. G. Rookwood, 300 ; at

Pishpek, 329 ; in Spain, 329 ; in Central Asia, 375 ;

in Styria, 427 ; in Indian Archipelago, 427 ; at Benevento,

515 ; in Ferghana, 515 ; in Japan, 526 ; at Granada and

Palermo, 609 ; Submarine, at New York, 495 ; Prof. G. A.

Lebour on some Recent Earthquakes on the Downham Coast

and their Probable Causes, 559 ; Artificial, 1 14 ; T. C. Lewis,

295 ; an Earthquake Invention, 222 ; Prof. C. Piazzi Smyth,

213, 625 ; D. A. Stevenson, 213 ; Prof. John Milne, 573 ;

Fouque's Electrical Apparatus for registering Propagation of,

254 ; Frequencies, Ur. Knott, 299 ; Earthquake-Proof

Buildings, \Vm. Muir, 245 ; D. A. Stevenson, 316
Earth-Tips and Earth-Tremors, on the Observation of, Prof.

John Milne, 259
Eastern Archipelago, Naturalist's Wanderings in the, Alfred R.

Wallace, 218
Ebonite, Photographic Action on, Edward E. Robinson, 626

Echinoidea, on the Ambulacra of Fossil, Prof. P. Martin Dun-
can, F. R. S., 69

Eclipses : Central Solar, in New Zealand, 86 ; of Chung K'ang,

276 ; of August, 1886, 296 ; of the Sun, Recent Total, 631

Edelweiss in Austria, Agitation for Protection of the, 134 ;

its Culture in England, 208
Edinburgh: Royal Sociely, 10, 70, 94, 190, 31 1, 384; Royal

Physical Society, 119 ; Mathematical Society, 168, 263 ; Chair

of Comparative Embryology at, 327 ; Honorary Degrees Con-

ferred by the University of, 353 ; G. F. Armstrong appointed

Professor of Engineering at, 426 ; Edinburgh International

Industrial Exhibition, 541
Edmonds (R.), Meteoric Cycle and Stonehenge, 436
Education : School-Books in Chinese, 35 ; Higher Education

for Adults, 36 ; Industrial, in Austria and Russia, 63 ; Edu-
cation in Tunis, 134 ; Female Education in Russia, 162 ;

Education in the United States, 518 ; the Neglect of Science

in Public Schools, 552
Edwards (Henry Milne-), Obituary Notice of, 321
Eels at Vincennes, Emigration of, ill

Egypt, Prehistoric Stone Implements of Eastern, Dr. Schwein-

furth, l6l ; W. M. Flinders Petrie's Collection of Egyptian

Antiquities, 353
Eklund (Prof. A. W.), Death of, 207
Elasticity, Terminology of the Mathematical Theory of, W. J.

Ibbetson, 76 ; Nomenclature in. Prof Alex. B. W. Kennedy,

269 ; Robert E. Baynes, 316 ; Measurement of the " Modulus "

of. Dr. Konig, 360
Electricity : at the Inventions Exhibition, 106 ;

" Secondary

Generators" of Messrs. Gaulard and Gibbs at the Inventions

Exhibition, 225; "On Charging Secondary Batteries," W.
H. Preece, F.R.S., 142; Experiments with Sulphur Cells,

Shelford Bidwell, 263 ; a Form of Standard Daniell Cell,

Dr. J. A. Fleming, 263 ; Molecular Radiation in Incandescent

Lamps, Dr. J. A. Fleming, 263 ; Decomposition of Carbonic

Acid by, H. B. Dixon and H. F. Lowe, 287 ; Terminology

of the Mathematical Theory of, William Sutherland, 391 ;

Henry Muirhead, 437 ; on the Origin of Thunderstorm,

Prof L. Sohncke, 406 ; Magnetism and Electricity, W. G.

Baker, 340 ; Electric Resistance of Platinoid, J. T. Bottomley,

166 ; Electrical Resistance of Selenium, the Action of Light

in Diminishing, Shelford Bidwell, 167 ; Nomenclature and

Notation of Electrical Definitions, Prof. Andrew Jamieson,

184 ; Electrical Engineering at University College, Professor-

ship of, 253; Electrical Phenomenon, J. B. A. Watt, 316;
in Mid-Lothian, Dr. Robert Lucas, 343 ; "Electrical Apparatus,

401; Electrical Standards, B.A. Report on, 528; Electrical

Theories, Prof. J. J. Thomson, 528 ; Electro-Magnetic Theory

of Light, Sir William Thomson and Maxwell's, Prof. George

Francis Fitzgerald, 4 ; Electro-Magnetic Wave, on a Model

illustrating the Propagation of the. Prof. S. P. Thompson,

70

Electric Lighting, 608 ; in Afghanistan, 134 ; Proposed Use for

Night Harvest Work in Algiers, 162; in Paris, 514; on
Domestic Electric Lighting, VV. H. Preece, F. R.S., 536;
Electric Lighting of Fishing Boats, 553 ; Notes on Experi-
ments as to the Formation of Starch in Plants under the
Influence of the Electric Light, M. Ward, 563

Electrolysis, Notes for the Opening of a Discussion on, to be
held in Section B, at the British Association in Aberdeen,
September, 1885, by Prof. Oliver Lodge, 458

Electrolyte, Voltaic Cell with a Solid, Shelford Bidwell, 345,
391 ; Prof. Silvanus P. Thompson, 366

Electrolytic Decomposition, on Certain Cases of, J. W. Clark,

167
Elephant, on the Development of the Vertebras of the, Prof.

Struthers, 560
Eleven-Year Meridional Oscillation of the Auroral Zone, E.

Douglas Archibald, 414
Elgin, Presence of the Remains of Dicynodon in the Triassic

Sandstone of. Prof. J. W. Judd, F.R.S., 572
Elkin (Dr.), Investigations with the Heliometer, 329
Ellis (A. J., F.R.S.), Aboriginal Inhabitants of the Andaman

Islands, 409
Ellis (Herbert), Are there Rabbits in the Western Islands ?

575
Embryo, Physiology of the, W. Preyer, F. J. Allen, 267
Embryology, Chair of Comparative, at Edinburgh University,

327 ; Dr. J. G. Garson on Abnormal and Arrested Develop-
ment as an Induction of Evolutionary History, 589

" Encyclopa:dic Dictionary," Ca^sell's, 355
Encysting Myzostoma in Milford Haven, P. Herbert

Carpenter, 391
Endowment for Research, the New, Chas. Sedgwick Minot,

297
Endowment of Research in Norway, 207
Energy Recorder, Radiant, Prof. J. W. Clark, 233, 343
Engelmann (Dr. W. ), Grisebach's "Vegetation of the Earth,"

366
Engineer, the Training of the Civil, Sir F. Bramwell, II

Engineering (Electrical) at University College, Professorship of,

253
Engineering at Edinburgh, G. F. Armstrong appointed Professor

of, 426
England. Rainfall of N.W., Alf O. Walker, 271
English Lake District, Flora of the, J. G. Baker, F.R.S.,

75
Ensilage, 605
Enterochlorophyll, Dr. McMunn, 69
Entomology, 253 ;

" The Earliest Winged Insects of America,"

53 ; Canadian Entomology, James Fleteher, ill ; Fossil Ento-
mology, Herbert Goss, 190 ; Entomological Society, 216 ;

Charter granted to, 353 ; Lepidoptera of Great Britain and
Japan compared, 427

Eocene Mammals, Sir Richard Owen, F.R.S., on American
Evidences of, 556

Epidermis and Cutis, Absence of Cementing Substance between.

Dr. Blaschko, 544
" Epping Forest," Edward North Buxton, 28 ; G. S. Boulger, 28

Equator, Upper Wind Currents over the, Hon. Ralph Aber-
cromby, 624

EriboU : B. N. Peach and J. Home on the Geology of Durness
and Eriboll, with special reference to the Highland Contro-
versy, 558

Erosion of Sea-Coasts, 530
Errera (Leo), the Value of Indian Ink in Microscopy, 37
Esparto Grass in Australia, Cultivation of, 462
Essex Field Club, 34, 299, 330, 513
Ethnology : Government Inquiry into Castes and Occupations of

the Bengalese, 36 ; Formosan Ethnology, 346
Ettingshausen (Baron von), the Fossil Flora of Carniola, 311
"Euclid and his Modern Rivals," 171

Euclid, Book I., Braithwaite Arnett, 221 ; Key to the Elements
of, J. S. Mackay, 388

Eulenburg (Prof), on the Influence of Cortex Cerebri on
Temperature of Human Body, 496

Eureka, Nevada, Silver-Lead Deposits of, J. S. Curtis, 50
Evans (A. J., F.S.A.), on the Flint-Knappers' Art in Albania,

588
Evans (C), Red Hail, 54
Evaporation, Measurement of, Geo. Haslam, 357
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Evolution of the Phanerogams, MM. Marion and Saporta,

J. Starkie Gardner, 289; Prof. W. C. Williamson, F.R.S.,

364.
Evolution of Vegetation, J. Clayton, 223
Ewald (Prof.), Lactic Acid in the Gastric Juice, 24
Exact Sciences, Clifford's Common Sense of the. Prof. P. G.

Tait, 124, 196
Excursions et Reconnaissances de Saigon, 88
Exhibition of Labour at Paris, 401
Experimental Farming, 224 ; on a Field at Rothamsted, Prof.

J. Wrightson, 58
Explorations, Recent, of the Pamir, 59
Explosion, the Hell-Gate, 575 ; and Rackarock, Dr. H.

.Sprengel, F.R.S., 625
Eyes, Insects', Mr. Lowne on the Morphology of, Dr. E. A.

Schafer, F.R.S., 3

Fairlie (Robert F.), Death of, 328
Farming, British Dairy, James Long, Prof. John Wrightson,

571
Farming, Experimental, 224
Faroe Islands ; Disappearance of a well-known Landmark,
" The Monk," 404

/^(7j-c;«c Dwellings in Europe, 5S8
Fat, Formation in the Animal Body, Dr. J. Munk, 335
Fauna, Freshwater, Silesian, Dr. P. Zacharias, 160
Fauna of Russian Central Asia, Rev. Dr. Henry Lansdell, 56
Fauna of the Seashore, Prof. H. N. Moseley, F.R.S., 212,

417; Arthur R. Hunt, 243, 390; W. R. Hughes, 294
Fauna of Shallow Seas, Influence of Wave-Currents on the,

Arthur R. Hunt, 547
Fauna of Trans-Alay, 335
Faye (M. ), 61 ; the Stadia of the Earth's History, 132 ;

" Sur
rOrigine du Monde," 132 ; Typhoons, 408 ; Hirn on Cre-

puscular Lights, 432 ; on the Cyclonic Character of the Solar

Spots, 495
Fea (M. Leonardo), Expedition to Burmah, 87
Feilberg's (Col.), Exploration of Pilcomayo River, 64
Ferghana, Earthquakes in, 515
Fernando Noronha (Islands), Prof. A. Renard, on some Rock

Specimens from the, 556
Ferran's (Dr.), Experiments on Inoculation for Cholera, 62 ;

Conclusions of the Commission on, 608 ; Dr. E. Klein,

F.R.S., on, 617
Fertilisation, the Role of Wind in, M. Alluard, 134
Fibre, .Structure of the Wool, in its Relation to the Use of Wool

for Technical Purposes, Dr. F. H. Bowman, 265
Fidget, the Measure of, 174
Field Club, Bath Natural History and Antiquarian, 12

Field Club, the Essex, 34
Field Experiments at Rothamsted, Prof. J. Wrightson, 58
Fifeshire, Discovery of a Cemetery of the Stone Age in, 401
Films, Liquid, Prof. A. W. Riicker, F.R S., 210
Filter Paper, Spreading of Various Saline Solutions on, J. U.

Lloyd, 87
Finite and Real, a New Example of the Use of the Infinite and

Imaginary in the Service of the, Prof. J. J. Sylve^er, F.R.S.,

103
Finmarken, Norwegian Expedition to, 114
Finsbury Technical College, Conversuzioiie at, 278 ; Student-

ships at, 354
FinscJp(Dr.), Return of, 252
Fireball, W. F. Denning, 466
Firth of Forth, Temper,ature of Water in, H. R. Mill, 70 ;

Monograph of the Algas of the, George William Traill, loi

Fischer (Dr.), Morphology of the Mediterranean Coasts, 163
Fish, Flying, Alfred Carpenter, 147 ; in United States,

Acclimatisation of Flat Fish, 514; Fish in the Colonial

E.xhibition, 515; Do Fish Sleep?, W. A. Carter, 580;
Value of a Marine Laboratory to the Development and
Regulation of Sea Fisheries, Prof. E. Ray Lankester, F.R.S.,

65 ; Reports of the United States Commission of Fish and
Fisheries for 1881-1882, J. T. Cunningham, 79 ; Norwegian
F'isheries, 114 ; Annual Report of the Fishery Board for Scot-

land for 1884, 281 ; Foreign Fishes at Wansford, Capt. Vipan's

Aquarium of, 541; Fish Culture, 134; National Fish

Culture Association, 85, 299, 5S0, 609 ; Fish Culture at the

Inventions Exhibition, 36, 63 ; Importation into England of

German Carp, 553 ; Incubation of Salmon Ova by the N. F. C.

Association for the Severn Fishery Board, 609 ; Fish Culture

in Tasmania, Saville Kent, 634 ; Fisheries in America,

Germany, Belgium, and Holland, Diminution of, 553 >

Origin of the Fishes of the Sea of Galilee, Prof. Hull, 563
Fishermen, Superstitions of the Straits, 541
Fitzgerald (Prof. Geo. Fras.), SirWm. Thomson and Maxwell's

Electro- Magnetic Theory of Light, 4
Five M.athematical Rarities, 30
Fjords, How the North-Norway, were made, Karl Pettersen,

177
Fleming (Dr. J. A.), a Fonn of Sland.rrd Darnell Cell, 263
Flers-en-Escrebieux, Earthquake at, 207

Fletcher (James), Canadian Entomology, ni
Fletcher (L), Guide to the Universal Gallery of the British

Museum (Natural History), 364
Fletcher (Thos.), "Smokeless Houses and Manufactories,"

'34
Flint-Knappers: A. J. Evans,F. S.A.,on the Flint- Knappers Art

in Albania, 588
Floating Dome, the Nice, 297
Flora of Bank-Notes, 8

Flora of Canada, Alfred W. Bennett, 294
*' Flora of the English Lake District," J. G. Baker, F.R.S., 75
Flora of Tropical America, Mr. Lehmann's Researches into the,

514
Floras, Mesozoic, of the Rocky Mountain Region of Canada,

Sir William Dawson, F.R.S., 164
Flying Fish, Alfred Carpenter, 147
Flying Machines, L. Hargrave, 432
Fcetus, Transmission of Pathogenetic Microbes by Mother to,

Kouhassoff, 432
Fog, Preventing Collisions with Icebergs in a. Prof. Alex.

Graham Bell, 273
Fol et Sarasin (MM.), on the Depth to which the Sun's

Light will penetrate into the Sea, 132

Fol (Dr. Herman), " Lehrbuch der Vergleichenden Mikroskopis-

chen Anatomic," Dr. E. Klein, 293
Folk-Lore, the Ceylon "Orientalist," 208; J. Theodore Bent

on Greek Insular Customs, 5S7

Fontainebleau, Meteor seen at, E. P. Mounier, 496
Foot of the Horse, on the Development of the, Prof. Struthers,

560
Forbes (Henry O.), "Naturalist's Wanderings in the Eastern

Archipel.igo," Alfred R. Wallace, 218 ; Expedition to New
Guinea, 552

Forbes (William Alexander), "In Memoriam," 387
Forbes Memorial Volume, 387
Forecasting by Means of Weather Charts, 392
Forecasting of Barometric Variations, A. N. Pearson, 574
Forel (Dr. F. A.), Sky-Glows, 173; Recent Earthquake in

Switzerland, 295 ; Tremble-terre du 26 Septembre, 18S5,

574 ; Sub-Lacustrine Ravines of Glacial Streams, 640

Forest Cultivation from Seeds in Sweden, 230

Forestry, School of. Sir John Lubbock's Proposal for a, 62

Forests, Influence of, on Climate, 115

Formosan Ethnology, 346
Forster Herbarium, W. Bntting Hemsley, 501

Forth Bridge, Benjamin Baker, 430
Fossil Flora of Carniola, the. Baron von Ettingshausen, 311

Fossil Forests in Sweden, 402
Fossil Insects, Dr. H. A. Hagen, 53
Fossil Mammalia in the British Museum, Catalogue of. Part I.,

Richard Lydekker, 53 ; the Reviewer, 78

Fossil Plants of the Tertiary and Secondary Beds of the United

Kingdom, 504
Foucault's Apparatus for the Measurement of the Velocity of

Light, M. Wolfs Modification of, Albert A. Michelson, 6

Fouque's Electrical Apparatus for Registering Propagation of

Earthquakes, 254 ..,,,.,
Foul Water, W. H. Shrubsole, 223 ; Herbert C. Chadwick,

245 ; Isaac C. Thompson, 271

Fowler, John, C. E., 426
Fox (Dr. Courteney), on the Sequence of Mean Temperature

and Rainfall in the Climate of London, 536

Fr.ince: Geographical Society, 2S1 ; Nineteenth Anniversary

of the Institut, 578 ; Annual Meeting, 633 ;
French Asso-

ciation, 252, 381 ; M. Giffard's Bequest for the Benefit of

Science to the French Government, 541. Sec also Paris.
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Frankland (P. F.), ihe Removal of Micro-Organisms from
Water, 262

Fream (Prof. W.), Chemical Composition of American Grasses,

Cliflbrcl Richardson, 525 ; Agricultural Grasses of the United
State=, Dr. Geo. Vasey, 525

Freshwater Fauna, Silesian, Dr. O. Zacharias, 160
Friedlander (Dr.), Carcinoma in Lungs, 191
Fritsch (Prof.), the Functions of the Sebaceous Glands, 544
Frog, the Eye of the, Dr. II. Virchow, 519
Frost, Hoar, Mrs. Caroline \V. D. Rich, 30
Fuchs (Dr. Ernst), the Causes and the Prevention of Blindness,

623
Fuel, Petroleum Gas used for, 463
Famrriacea;, British, the Caulotaxis of, Thomas Hick, 614
" Furculum " or "FuVcuIa," Dr. P. L. Sclater, 466
Furnace, an Experimental Cupula, J. Riley, 430

GitJliiihts argni'ms and Liiint<enus lampelriformis off Aber-
deen, on the Occurrence of, Francis Day, 223

Gaisberg, Proposed Air-Balloon Railway on the, 254
Galloway (VV. ), Experiments with Coal-Dust at Neunkirchen, in

Germany, 55 ; Watering the Coal-Dust in Mines, 171 ; Shot-
Firinj in Mines, 596

Cal ton (Francis, F.R..S.), on Family Records, 507: Opening
A. Idress in Section H (Anthropology) at the British Associa-
tion, 507

Galvanometer, Prof Anthony^ Tangent, 634
Games : J. W. Crombie on a Game with a History, 5S7
Gamgee (Prof. Arthur, F.R.S.), "Text-Book of Pharmacology,

Therapeutics, and Materia Medica," by Dr. T. Lauder Brun-
ton, F.R.S., 337

Garbett (E. L.), Recession of Niagara Falls in 135 Years, 244
Gardner (Henry Dent), International Inventions Exhibition,

296
Gardner (J. Starkie), " L'Evilution de Regne Vegetal— Les

Phanjrogames," MM. Marion and Saporta, 2S9
Gardner's Report on Manchuria, 428
G.xrefowl, the Great Auk or, its History, Archn?olo-y. and

Remains, Symington Grieve, Prof. Alfred Newton, F. R.S.,
S4S

Garson (Dr. J. G.), the Lapps, 168; on Abnormal and
Arrested Development as an Induction of Evolutionary
History, 589

Gas Fuel, Natural, 40
Gas Lamp, Frederick Siemens's, 247
Gas, Petroleum, Used in Ironworks, &c., at Pittsbure for Fuel.
463

^

G.ises, Dr. Agamemnone's Experiments on Density of, 48 ; the
Condensation of, Herr Kayser, 160 ; Kinetic Theory of,
Prof. C^rum Brown, 352, 533

Gasco (D. Antonio Su.arez y D. Luis G.), " Lecciones de Co-
ordinatoria con las Determinantes y sus principales aplica-
clones," 411

Gascony, the Sand-hills of, M. Cambrelent, 375
Gastric Juice, Lactic Acid in the. Prof. Ew.ald, 24
Gayal and Gaur, the, Zoology of Dr. Riebeck's " Chitta<Tong
H.U Tribes," W. T. Blanford, F.R.S , 243

Gazetta Chimica Iialiana, 359
Gee (W. \V. Haldane) and Prof. Balfour Stewart's "Elementary

Prac.ical Physics," 339
Gegenbaur's Morphologisches Jahrbuch, 91
Gei. ie (Arch., F.R.S.), " Deinocerata, a Mono:;raph of an

Extinct Order of Gigantic Mammals," Prof. 6. C. Marsh,
97 ; Geological Survey of Belgium, 597

Generalisations, Two, W. M. Flinders Petrie, 597
Geneva, Meeting of the Astronomische Gesellschaft at.
Geodetic Survey, United Stales Coast and, 572
Geography : Notes on, 13, 63, 87, 209, 232, 281, 302, 356,

376, 403, 428, 464, 553, 581, 609, 6ji ; Geoi^raphical Educa-
tion in Sweden, 15 ; British Mission from India to Cashmere,
87 ; Geographical Society of Antwerp, 1 14 ; Projected New
African Expedition by the Geographical Society, 1S4 ; Geo-
graphical Society of Australasia, 302 ; Geographical Society
of Hamburg, 429 ; Geographische Blatter of the Bremen
Geographical Society, 233 ; a Ne.v Series of Geographical
Text-Books, 353; Geographical Nomenclature, 356; Ex-
ploration of the Surinam River, 356; Exploration of the

278

Orinoco, 356 ; Royal Geographical Society of Belgium, 356 ;

-Vustralian Expedition to New Guinea, 356 ; Geographical
Neology and Neography, 356 ; What h.as been done for the
Geography of Scot and, and what remains to be done, H. A.
Webster, 565 ; Proposed Russian Expedition to the Amour,
495 ; Geography of the Caroline Islands, 464 ; Geography
of the Pellew Islands, 464 ; Austrian Geographical Survey
of AIb.anian Coast, 403 ; Address by Gen. J. T. Walker,
F.R.S., at the British .\ssociation, 4S1 ; Major F. Bailey, on
the Indian Forest .School, 564 ; K. Hosie, on Journeyings in

.South-Western China, 564 ; Admiral Sir Erasmus Ommanney,
F. R.S., Antarctic Discovery, 565; Cope Whitehouse, on
Projected Restoration of the Reian Mceris, and the Province,

Lake, and Canals ascribed to the Patriarch Joseph, 565 ; E. G.
Ravenstein, on Batho-Hypsographical Maps with Special

Reference to a Combination of the Ordnance and Admiralty
.Surveys, 565 ; H. A. Webster, What has been done for the

(Geography of Scotland, and what remains to be done, 565 ;

John Rae, F.R. S., a Word or Two on the Best and Safest

Route by which to Attain a High Northern Latitude, 566
Geology: Geological Society, 22, 118, 189, 238, 310; Geolo-

gists' Associa ion, 46, 190 ; the Continental Excursion of,

230, 298 ; Geological Magazine, 84, 252 ; the Relations between
the St.ages of the Terrestial Cosmogony and the Geological
Epochs, M. Faye, 132 ; Proposed Geological .Survey of Mexico,
112 ; Geological Survey of Belgium, 154, 199 ; Dr. A. Geikie,

F.R.S., 597; Geology of the IVansvaal Gold Fields, W. H.
Penning, igo ; Herbert Goss on Fossil Insects from Carboni-
ferous and Silurian Rocks, 190 ; Geological and Natural His-
tory Survey of Canada, Alfred R. C. Selwyn, F.R.S, 242 ;

Geology of Prince Edward Island, Francis Bain, 259 ; Inter-

national Geological Congress at Berlin, 278 ; Geological Con-
gress at Berlin, 551 ; Geology of the Philippines, 302 ; Geo-
logy of the Breidden Hills, W. W. Watts, 310; Notes on
Deep Boring at Richmond, Surrey, Prof. Judd, F.R.S., and
C. Homersham, 310; Correlations of the "Curiosity-Shop"
Beds, New Zealand, Capt. Hutton, 311 ; Geology in .-Vmerica,

374 ;
" Annuaire Geologique Universel et Guide du Geology

autour de la Terre," Dr. Dagincourt, 436; Address by Prof.

J. W. Judd, F.R.S., at the British Association on, 453, 472 ;

Geology of .\ntigua, Purves, 553 ; W. Whitaker, on Deep
Borings at Chatham, a Contribution to the Deep Seated
Geology of 'he London Basin, 555 ; Hugh Miller, on some
Results of a Detailed Survey of the Old Coast- Lines near
Trondhjem, Norw.ay, 555 ; Dr. J. C. Howden, on the Glacial

Deposits of Montrose, 555 ; G. H. Kinahan, on Irish Meta-
morphic Rocks, 555 ; Prof. Frank Clowes, on Barium
.Sulphate as a Cementing Material in Sandstone, 555 ; .Sir

Richard Owen, F.R.S., on .\merican Evidences of Eocene
Mammals of the "Plastic Clay" Period, 556; Dr. Max
.Schuster, on some Results of the Crystallographic Study of

Danburite, 556; Edward Hull, F.R.S., Notice of an Outline

Geological Map of Lower Egypt, Arabia Petrcea, and Pales-

tine, 556; Dr. R. II. Traquair, F.R.S., a Preliminary Note
on a New Fossil Reptile recently discovered at New Spynie,
near Elgin, 556; Rev. E. Hill, on the .-Vverage Density of

Meteorites compared with that of the Earth, 556 ; Prof.

Edward Hull, F.R.S., on the Occurrence of Lower Old Red
Conglomerate in the Promontory of the Fanad, Noith
Donegal, 556 ; Prof. T. G. Bouncy, F.R.S., on Bastite-

.Serpenline and Troklolite in .\berdeenshire, with a Note on
the Rock of the Blac'< Dog, 55') ; Lieut. -Col. Playfair, on
the Re-discivery of Lost Numidian Marbles in .\Igeria and
Tunis, 556 ; Prof. h. Rcnard, on some Rock-Specimens from
the Islands of the Fernando Noronha Group, 556 ; Prof. T.
G. Bonney, F.R.S., on some Traverses of the Crystalline

District of the Central .-Vlps, 557 ; Prof. H. Carvill Lewis,
on the Direction of CHaciation as ascertained by the Form of
the Stric-e, 557 ; B. N. Peach and J. Home, on the Geology
if Durness and Eriboll, with Special Reference to the High-
land Controversy, 558 ; Chas. Lapworth, on the Highland
Controversy in British Geology— its Causes, Course, and Con-
sequences, 558 ; W. Ivison Macadam, on Certain Diatoma*
ccous Deposits (Diatoniite) from the Peat of Aberdeenshire,

559 ; Prof. G. A. Lebour, on some Re ent Earthquakes on
th- Donnbam Coast, and their Probable Causes, 559 ; Prof. H.
Carvill Lewis, on some Examples of Pressure-Fluxion in Penn-
sylvania, 559 ; Geology of the Kericli Peninsula, Andiusoflfon,

580 ; .\pplication of Thermo-Chemistry to Explanation of
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Geological Phenomena, Dieulafait, 592 ; Contradiction of

Alleged Illegal Practices in the Geological Survey of the

United Stales, 60S ; the North Atlantic as a Geological Basin,

Mellard Readc, 609
Geometry, Projective, Prof. Cremona's, 62

Geometry, on Certain New Terms, or Terms used in a New or

Unusual Sense in Elementary Universal, Prof. J. J. Sylvester,

F.R.S., 576
German Annexations in Pacific, the, 429
German Anthropological Society, 85

German Association 'of Naturalists and Physicians, the, 374
German Mission to inr|uire into Salt Industry in Cheshire, 494.

German, &c.. School Children, Proportion of, with Dark and

Fair Complexion, 85
fJheyn (M. van den), the European Origin of the Aryas, cii.

GiTard's (M.), Bequest to French Government for the B^nelit of

Science, 541
Giglioli (Dr. Italo), Disinfection of Sewers, 415
Gilchrist Lectures Fund, the, 514
Gill (Prof.), " Account of Progress of Zoology," 85

Girard (.A.), Rare Mathematical Booh by, 30

Glacial Deposits, Dr. |. C. Howden on the, of Montrose, 555

Glacial Epoch in Australia, the Supposed, Capt. Hutton, 640

Glacial Period in Australia, the, Dr. R. von Lendenfeld, 69

Glaciation, Direction of, Prof. H. CarviU Lewis on the, as

ascertained by the Form of the Strias, 557
Glacier, What is a?, 300
Glacier (Alaska). Movement of. 162

Glacier in Chili, the Reported Disc ivery of a, 1S4

Gladstone (Dr. J. IL, F.R. S.), on the Specirtc Refraction and

Dispersion of the Alums, 263 ; on Chemical Education, 32S

Glanville (Miss), her C.V.alogue of the Natural History CoUecti jns

of ihe Albany Museum, Grahamstown, 30
Glaser's New Expedition to Soulhern Arabia, 88, 233

Gla-^gow University, the Chair of Bjtany at, 61

Glasgow, Philosophical Society of, 212

Glasgow, Among the Rocks Round, Dugald Bell, 624

Cilass, Spectra Produced in, by Sciatchin^^, E. F. J. Love, 270

Glazebrook (R. T., F.R.S.), on a Point in the Theory uf

Double Refraction, 53S

Glows, Sky- : Dr. F. A. Forel, 173 ; Robt. C. Leslie, 245

Glows, Sunset, Prof. Kiessling's Investigations of the late, J.

Edmund Clark, 637
Gold in British Borneo, i6t

G dd, History of a Lump of, from the Mine to the Mint, Alex.

Watt, 340
Gold in Corea, Discovery of, 403
Goniometer, a New Form of Protractor and, W. F. Stanley,

402
Gordon (Gen.), Massage from, borne to Sweden by a Crane,

20S
Goss (Herbert), Fossil Insects from Carboniferous and S.luriai

Rocks, 190
(jDttsche (Prof.), Travels in Corea, 164, 232
Gow (James), a Short History of Greek Mathematics, I

Gower (A. F.): Experiments in Aerial Navigation, 133 ;

Supposed Loss of, 329
Graber (Herr), Effects of Odoious Matters on Invertelirate

Animals, 609
Granada, Earthquake at, 609
Grasses, Agricultural, of the United States, Dr. Geo. Vasey,

Prof. W. Fream, 525
Cirassi Museum, Proposed, 160
Graves (Robert Perceval), Life of Sir William Rowan Hamilton,

619
Gravimetric Experiments on Action of Tidal Streams on Metals,

Thos. Andrews, 1 89
Gravitational Instr.imcnts, Constant, Sir William Thomson,

F.R..S., 535
Great Auk, or Garefowl, its History, Archajology, and Remains,

Symington Grieve, Prof. Alfred Newton, F. R.S., 545
Great Ocean B.asins, John Murray, 5S1, 911
Greek Mathematics, a .Short History of, J.Tuies Go.v, i

lireek Alphabet found in Italy, Signor Barna')ei, 120

G eek and Egyi tian Pottery, the Connection of, 353
(.ireek Insular Customs, J. Theodore Bent on, 587
Greenland, Proposed Fre-h Danish Scientific Expedition to,

164 ; Daniih Reseirches in, 256 ; Return of one of the D.inish

Expeditions to, 554

Greenwich, Visitation of the Royal Observatory, 138

Grenfell (Rev. G.), Return of, 64 ; Exploration of the Mohanji

River, 281 ; Explorations in Congo Basin, 302

Gresham College, 105

G.ieve (Symington), " The Great -Viik, or Garefowl, its History,

Archreology, and Remains," Prof. Alfred Newton, F.R.S.,

545
Grisebach (A.), "Die Vegetation der Erde nach ihrer Klimat-

ischen .-Vnordnung," W. Bottin.; Hemsley, 315 ;
"Vegetation

of the Earth," Dr. W. Engelmann, 366

Growth of Cereals, 234
Guessings at Tru'h, 152
Guiana, British: E. F. iai Thurn on th; Red .Men about ihe

Roraimi, 587
Guiana, Condreau's Journeys in, 164; .Vndreau on the Prairies

of, 164
Guinea, Dutch, Exploration of the Surinam River, 356
Guinea, New, Australian Expedition to, 356
Gunthcr (Dr. Albert, F.R.S.), Hume Collection of .\s;alie

Birds, 500
Guy (W. A., F.R.S.), Death and Obituary Notice of, 493
(jytiino IIS dxliiius. Viscera of. Prof. Cleland, 561

Haan (Dr. Bieren de). Mathematical Reprints, 30
Habcnicht (Dr.), Proposal for Systemalisaiion of Scientific

Observations in Africa, 64
Haberlandt (Dr. G.), " Physiologische Pflanzenanatomie im

Grundriss dargestellt," 594
Hnckney Microscopical and Natural History Society, 182

Hagen(Dr. II. A.), Fossil Insects, 53
Hail, Red, C. Evans, 54 ; Prof. Theodore Schwedofi", 437
Hainan, the Island of, Le Monnieron, 233
Hair, Nerve-Sensitiveness of. Dr. Blaschko, 24 ; Development

of, on the Human Body, 589
Hall (A.), Stone Axes, I'erak, 626

Hall (II. S.) and S. R. Knight, " Elementary] .^'ge'^ra for

Schools," 3S8

Halle Verein fiir Erdkunde, 163

Hamilton (D. J.), Is the Commissur.al Theory of the Corpus

Callo urn Correct?, 561

Hamilton (Sir William Rowan), Life of, Robert Perceval

Graves, 619
Hawks (II. G.), Fourth .-\nnual Report of the State Minera-

logist of California, 100

I

Hanksite, W. E. Hidden, 56S

Ilann (Dr.), the Temperature of the .\uslrian .-Vlps, 5S0
' Hansen (G. Armauer), "Den Norske Nordhavs-Expedition,"'

I
1876 to 1S78, 51

I
Haiar, Paulitschke and I Iardeg;e.-'s Journey to, 581

' " Harbours and Docs," L. F. V'ernon-Harcourt, 291

Ilarcourt (.\. Vernon), on Photometry with the Pentane

I

Standard, 537
I Harcourt (L. K. Vernon-), " Harbours and Docks," 291

I

Hargrave (L. ), Flying Madiines, 432
Marker (.\llen). Coloration of the Anterior Segm nts of tli2

I Maldanidae, 564
! TIarting (}. E.), the New Bird in Natal, 6

I

Hartley (Prof. W. N., F.R.S.), on .Molecular FormuU^e 87;

Researches on the Relation between the Molecular S;riicturD

of Carbon Compounds and their .A.bsorp.i5n Spectr'., 93

! Ilartog (Dr.), on the New Star in Andromeda, 460
Harvard College Observatory, U.S., 37
Harvard Photometry, the, 36S

Harvest in .\Igiers, Proposed Use of Electric Light for Night

Work, 162

Ilaslem (Geo.), Measurement of Evaporation, 357
Haycraft (Prof. J. Berry), a New Theory of the Sense of Taste,

562
Ha/.en (H. Allen), Thundersto-ms and Air-Piessure. iSt

Head as Developed in the Higher Vertebrates, Spiracle of

Fishes in its kelation to the. Prof Cleland, 561

Health, Laws of, W. II. Corfield, 221

Health Science, Manual of, Andrew Wilson, 221

Heat, Radiant Light and. Prof. Balfour Siew.ir', F.R. P., 322,

3S9. 394. 413. 422. 550
Heaton (Margaret), Sense of Colour, 626

Hedley (Wdliam), the Inventor of Railway Lccomo' Vn on Ihe

Present Principle, M. Archer, 505
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Heights of Clouds, 630
Heliometer, Investigations with the, Dr. Elkin, 329
Hell Gate, the Blowing Up of, 552, 575 ; and Rackarock, Dr.

H. Sprengel, F.R.S., 625
Helm-Wind, the, 23
Helmersen (G. P.), Obituary Notice of, 134
Helmholtz (Prof, von, F.R.S.), Sir William Thomson's

"Mathematical and Physical Papers," 25; Wernicke's Ex-
periments on the Reflection of Light, 312

Hemsley (W. Botting), Vegetation of the Earth, A. Grisebach,

315 ; the Forster Herbarium, 501
Henderson (J. R.), iSl

Herat, Exploration ofAfghan Frontier Commission of Country
round, 164

Herbarium, the Forster, W. Botting Hemsley, 501
Hereditary Nature, Francis Galton, F. R. S. , on, 507
Heredity, 543
Herendeen (Capt. ), Prehistoric Structures in Micronesia, 13
Heureux (Jean L'), an Ancient Sacrificial Stone of North-West

Canada, 46
Heyes (J. F. ), Statigrams, 597
Hick (Thomas), the Caulotaxis of British Fumariaceae, 614
Hicks (Prof W. M. ), on the Constitution of the Luminiferous

Ether on the Vortex Atom Theory, 537
Hickson (Dr. Sydney J.), Botanical Gardens in Java, 576
Highland Controversy : Chas. Lapworth on the Highland Con-

troversy in British Geology—its Causes, Course, and Conse-
quences, 558

High-Level Meteorological Stations, Dr. A. Woeikof, 54
Hiih- Pressure, Life of Aquatic Animals at, 399
Higher Mathematics, 302
Hildebrandsson (Dr.), the Mean Direction of Cirrus Clouds

over Europe, 190
Hill (Alex.), Evidence of Comparative Anatomy with regard to

Localisation of Function in the Cortex of the Brain, 561
Hill (Rev. E.), on the Average Density of Meteorites compared

with that of the Earth, 556
Hill Tribes, Chitlagong, Dr. Emil Riebeck, 169
Hippisley (J.), Pulsation in the Veins, 389, 574
Histology, Essentials of, E. A. Schafer, Dr. E. Klein, F.R S

,

3S8
Hoang-Ho Journey, Prjevalsky's, 15
Hoar Frost, Mrs. Caroline W. D. Rich, 30
Hock (Dr. L. ), "Die Nutzbaren Pflanzen und Tiere Amerikas
und den alten Welt vergleichen in Bezug auf ihren Kultur-
einfluss," 413

Hodgkinson (Alex.), Unusual Atmospheric Phenomenon, 173
Hoffmann (Dr. H.), " Resultate der wichtigsten pflanzen-
phanolo^ischen Beobachtungen in Europa nebst einer Friih-
lingskarte," 146

Holtzke (Dr.), Intra-ocular Pressure, 191 ; the Influence of
Blood-Pressure on Intra-o;;ular Pressure, 336

Homersham (CoUett), Notes on Deep Boring at Richmond,
Surrey, 310

Homing Faculty of Hymenoptera, Dr. Geo. J.Romanes, F R.S.,
630

Hong-Kong Observatory, the, 84
Hopkinson (Dr. John, F.R.S.), Magnetisation of Iron, 68
Horse, on the Development of the Foot of the, Prof. Struthers,

560
Ilorsley (Victor), Motor Centres of the Brain and the Mechanism

of the Will, 377
Hosie(A.), Chinese Insect Wliite Wax, 562; Journeyings in

South-Western China, 564
Horticultural Congress, Antwerp International Botanical and, 1S2
Howden (Dr. J. C), on the Glacial Deposits of Montrose, 555
Howes (G. B.), "An Atlas of Practical Elementary Biology,"
388

Hudson's Bay, ^fe-/ Expedition to, 114, 6n
Huggins (Wm., F.R.S.), the New Star in Andr^mela, 465
Hughes (W. R.), Fauna of the Seashore, 294
Hugo, Victor, 119
Hull (Prof Edw.ud, F. R.S.), Notice of au Outline Geological
Map of Lower Egypt, Arabia Petr.ea, and Palestine, 556 ;

on the Occurrence of Lower OM Red Conglomerate in the
Primontory ofthe Fanad, North Donegal, 556 ; on the Cause
of the Extreme Dissimilarity between the Faunas of the Red
Sea and the Mediterranean, 560 ; Origin of the Fishes of the
Sea of Galdee, 563

Human Body, W. F. Stanley on a Portable Scale of Proportion
of, 586

Humble-Bees, Dead, under Lime-trees, Edward Saunders, 427
Humboldt (Alexander von), the Primitive Peoples of America,

464
Hume Collection of Asiatic Birds, 317 ; Dr. Albert Giinther,

F.R.S., 500
Hunt (Arthur R.), Fauna of the Seashore, 390; Influence of
Wave Currents on the Fauna of Shallow Seas, 547

Hunt (Cyril B. Holman), Larvae of Centj-avi/iuia, 574
" Hunterian Oration," John Marshall, F. R.S., 51
Hut Circles, Worthington G. Smith, 29
Hiitterott (Herr), on the Japanese Sword, 635
Hutton (Capt.), Correlations of the "Curiosity-Shop "Beds, New

Zealand, 3H ; the Supposed Glacial Epoch in Australia, 640
Huxley (Prof.), F. R.S., Honorary Degree of D. C.L. conferred

on, iSi ; and the Normal School of .Science, 327
Hybridisation of Salmonidte at Howietoun, Francis Day, 562
Hydrocarbons at High Temperatures, on the Decompositions
and Genesis of, I., H. E. Armstrong and A. K. Miller, 286

Hydrographical Bureiu at Washington, no
Hydrology and Climatology Congress, the, 84
Hydromechanics, 164
Hygiene : Principles of, Albert Carey, 221 ; Hygiene, Edward F.

Willoughby, 221 ; a Manual of Health Science, A. Wilson,
221 ; Hygiene, a Manual of Personal and Public Health,
Arthur Newsholme, 221 ; the Laws of Health, Dr. W. H.
Corfield, 221

Hymenoptera, Homing Faculty of. Dr. Geo. J. Romanes,
F.R.S., 630

Ibbetson (W. J.), Terminology of the Mathematical Theory of

Elasticity, 76
Ice in Atlantic Ocean, Chart of the, 302
Ice (Floating) off Coast of Bergen, Unprecedentedly Early

Appearance of, 515
Ice, Some Experiments on the Viscosity of. Prof. C. Lloyd
Morgan, 16

Icebergs, Preventing Collisions with, in a Fog, Prof. Alex.

Graham Bell, 273, 353 ; J. Joly, 367
Iceland : Avalanche in, 230 ; a Lava Desert in, Th. Thor-

oddsen, 403 ; Inclement Summer in, 427 ; Barley-

Growing successfully attempted in, 494 ; a Lava De^-ert in the

Interior of, Th. Thoroddsen, 554
Ichthyological Museum, the International, 5S0 ; Additions to,

634
Igneous Rocks, Prof. T. G. Bonney, F.R.S., on Bastite- Serpen-

tine and Troktolite in Aberdeenshire, with a Note on the

Rock of the Black Dog, 556
Illumination in a Fog, the Theory of, Lord Rayleigh, 22
Im Thurn (E. F.), on the Red Men about the Roraima in

British Guiana, 587
Images, on C ertain .Spectral, produced by a Rotating Vacuum
Tube, Shelford Bidwell, 30 ; Dr. I lenry Muirhead, 55

Images, Ocular, and After-images, W. M. Laurin, 197
Imaginary and Infinite, a New Example of the Use of the, in

the Service of the Finite and Real, Prof J. J. Sylves'.er,

F.R.S., 103
Incandescent Lamps, Molecular Radiation in, Dr. J. A. Fleming,

263
India : the Zoology of the Indian Seas, 35 ; Wheat-Production

in India, Pro'. John Wrightson, 79 ; British Geographical
Mission to, 87 ; Rains in, 218 ; Mr. Allan Hume's Ornitho-

logical Collection, 327 ; Earthquakes in Indian Archipelago,

427 ; Statistics of Rainfall in, 494 ; on Levelling Operations
of the Great Trigonometrical Survey of India, Major A. W.
Baird, 536 ; on the Development ol Cholera in, Gustave Le
Bon, 543 ; Indian Forest School, Major F. Bailey, 564; Archaeo-

logy in India, 634 ; Proposed Daily Synoptic Charts of the

Indian Ocean from 1861, 502 ; on a Supposed Periodicity of

the Cyclones of the Indian Ocean South of the Equator,

Chas. Meldrum, F. R. S., 613 ; the Valu2 of Indian Ink in

Microscopy, Leo Errera, 37
India-rubber, on the Behaviour of Stretched, H. G. Madan,
625

Indiana, Proposed State Academy in, 6^,;^

Induction Machine, Wimshur.-.t, Notes on the .\ction of, G. B.

Buckton, F.R.S., 51
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Industrial Statistics, U.S., 369
Infinite and Imaginary, a New Example of the Use of the, in

the Service of the Finite and Real, Prof. J. J. Sylvester,

F.R S., 103
Inglehy (t)r C. M.), Composite Portraits, 224
"In Memoriam," William Alexander Forbes, 387
Inoculations, the Anti-Cholera, of Dr. Ferran, Dr. E. Klein,

F.R.S., 617
Inoculation for Rabies, Pasteur, 633
Inorganic Analysis. Qualitative, a Treatise on Practical Che-

mistry and, Frank Clowes, 3
Insect Ravages, 524
Insect Wax, Chinese, R. McLachlan, F.R.S., 6
Insects' Eyes, Mr. Lowne on the Morphology of, Dr. E. A.

Schafer, F.R.S., 3
Insects, Fossil, Dr. H. A. Hagen, 53
Institut, Ninetieth Anniversary of the, 57S
Institute of Chemistry, 609
Institution of Civil Engineers, 109
Institution of Mechanical Engineers, 20, 298, 343, 634
Instruments, Meteorological, 67
Integral Calculus, C. Carpmael, 258
Integraph, a New, D. Napoli and Abdank-Abal<anowicz, 519
International Botanical and Horticultural Congress, Antwerp,

1885, Prof. W. R. McNab, F.R.S., 416
International Exhibition, Music Loan Collection, Dr. W. H.

Stone, 174
International Meteorological Committee, 501
International Sanitary Conference in Rome, 217
International Telegraph Conference at Berlin, 353
Invention, an Earthquake, 222 ; Prof. John Milne, 573 ; Prof.

C. Piazzi Smyth, 213, 625 ; D. A. Stevenson, 213
Inventions Exhibition, 8 ; the Aquarium at, 36 ; Fish-Culture

at the, 63 ; Electricity at the, 106 ; Rats at, 112 ; Second-
ary Generators of Messrs. Gaulard and Gibb-; at the, 225 ;

Breeding of Dogfish at, 254; Henry Dent Gardner on the,

296 ; Black Bass at, 375 ; Restocking of the Aquarium, 541
Invertebrate Animals, Effects of Odorous Matters, Herr Graber,
609

lona, Duke of Argyll, 413
Iridescent Crystals of Potassium Chlorate, H. G. Madan, 102 ;

Prof G. G. Stokes, 224
Iron: Iron and Steel Institute, II, 38, 429; Meeting at Glas-
gow,352; on the Structure of, and Steel, H. C. Sorby, F. R.S.,

39 ; the Properties of Malleable, 40 ; M.ignetisation of Iron,
Dr. John Hopkinson, F.R.S., 68; Whether Known in

America before Columbus, no; the Lines of. Prof Thalen,

253 ; Iron Trade of Scotland, J. Rowan, 429 ; an Experi-
mental Cupola Furnace for Iron-Smelting, J. Riley, 430

Irving (Rev. A.), General Section of the Bagshot Strata, 22
Isis Scientific Society of Dresden, in
Island of Hainan, Le Monnier on, 233
Isonerism, the Phenomena of. Prof Butlerofif on, 87
Isthmus of Panama, Piercing the, 370
Italy : Stone-Age Articles Discovered at Breonio Veronese, 47 ;

Italian Scientific Expedition to Burmah, 87 ; Greek Alphabet
Found in, Signor Barnabei, 120 ; Italian Geographical
Society, 357 ; Two Early Italian Adventurers in South
America, 376 ; the Topography of Italy under the Romans,
376 ; Rumoured Massacre of Massari's Italian African Expe-
dition, 493 ; the Present State of Science in, 609 ; Italian

Meteorological Society, 609 ; General Meeting at Florence,
207

Ivanoff (M.), the Pamir, 113
Ivens (Commander) and Capt. Capello,. African Explorations of,

429
Izvestia of the Russian Geographical Society, 64, 113, 135, 163,

208

Jackdaws and the Cholera, 400
Jagnaux (Kaoul), " Traite de Mineralogie Applique aux Arts,

a 1' Industrie, au Commerce, et a 1' Agriculture, " 28
Jamaica Instiiute, 182
Jamaica, .Science in, Morris, 182
Jamieson (Prof. Andrew), Electrical Definitions, Nomenclature

and Notation, 184
Janssen (Dr. ), Universal Meridian, 148, 200; Experiments on

the Influence of Gases in Spectrum Analysis, 400

Japan : Patent Law in, 208 ; Lepidoptera of Great Britain and

Japan, compared, H. Pryer, 427 ; Earthquakes, Phenomena
in, 526 ; Roman Lettering Adopted for Japanese Societies'

Proceedings, 494 ;
Japanese Tattooing, 566 ;

Japanese Me-
teorological Observatory, 579 ; on the Japanese Sword, Herr

Hiitterott, 635
Java : the Recent Volcanic Eruptions in, 181 ; Meteorology in,

300 ; Volcanic Activity in, 401 ; Botanical Gardens in. Dr.

.Sydney J. Hickson, 576
Jenkin (Prof. Fleeming, F.R.S.), Obituary Notice of, 153

Jennings (Capt.), Return of, 88

Johns Hopkins University Circular, no
Johnston-Lavis (Dr. H. J.), the New Outburst of Lava from

Vesuvius, 55i 1*^8

Joly (J.), Preventing Collisions with Icebergs, 367 ; on a Poto-

meter made with Translucent Prisms, 537
Jones (\Vm.)> the Recovery of Tar and Ammonia from Blast

Furnaces Fed with Raw Coal, 430
Jonkoping, Remarkable Aerial Phenomenon at, 375
Journal of Anatomy and Physiology, 91, 591
Journal of Botany, 21, 189, 310, 614
Journal of Franklin Institute, 309
Journal of Physiology, 91, 591
Journal of the Royal Agricultural Society of England, 222

Journal of the Royal Microscopical Society, 116, 591

Journal of the Russian Chemical and Physical Society, 44, 213

Jubilee of the Statistical Society, 188

Judd (Prof J. W., F.R.S.), Notes on Deep Boring at Richmond,

Surrey, 310 ; Opening Address in Section C (Geology) at the

British Association, 453 ; Presence of the Remains of Dicy-

nodon in the Tria^sic Sandstone of Elgin, 573
July Meteors, W. F. Denning, 342
Jumbo's Body, 541

Jump, Mechanism of the, Marey and Demeny, 432
Jupiter: W. F. Denning, 31; Recurrence of Markings on,

W. F. Denning, 196 ; and Saturn, Mars, W. F. Denning,

548 ; Red Spot on, W. F. Denning, 626

Jupp (H.B. ), August Meteors, 342

Kaiser (Dr. H.), "Die Determinanten, fur den ersten Unterricht

in der Algebra bearbeitet," 411

Kakke Disease, Discoveries as to Origin of. Dr. Wallace Taylor,

330
Karst, the Drainage of the, 88

Kassai River, 554 ; Discovery of Fall into Lake Leopold II. of, by

Lieut. Weissmann, 495, 581

Katchin Tartars of Minusinsk, Customs of, 20S

Kayser (Dr.), the Absorption of Carbonic Acid on Smooth

Glass Surfaces, 72 ; Photographs of Lightning-Flashes, in;
the Condensation of Gases, 160 ; on an Advance in the

Theory of Spectral Lines, 312
Keane (Prof A. H.), the Lapps, 141, 168 ; Translation of Dr.

Emil Riebeck's " Chittagong Hill Tribes," 169

Kekip-Sesoators of North-West Canada, the, 46

Kempe (A. B., F.R.S.), a General Theory of Mathematical

Form, 237
Kennedy (Prof. Alex. B. W.), Nomenclature in Elasticity, 269

Kent (Saville), Fish-Culture in Tasmania, 634
Kerry-Nicholls (J. H.), the Maori Race, 93
Kertch Peninsula, Geology of the, Andrusoff, 580

Khiva, Dr. Henry Lansdell on, 194

Kiessling (J.),
"Die IJammerungserscheinungen im Jahre 1883

und ihre phj'sikalische Erklarung," 321 ; Investigations into

the Origin of the late Sunset-Glows, J. Edmund Clark, 637

Kilima-njaro, Exploration of, 530
Kinahan (G. H.), on Irish Metamorphic Rocks, 555
Kinetic, Prof Clifford'.s, R. Tucker, 147

Kinetic Theory of Gases, Prof Crum Brown, 352, 533
Klein (Dr. E., F.R.S.), Louis Pasteur—his Life and Labours,

146 ; Microtomist's Vade-Mecum, Arthur Bolles, 147 ;

" Lehrbuch der Vergleichenden Mikroskopischen Anatomic,"

Dr. Herman Fol, 293; "Essentials of Histology," E. A.

Schiifer, 3SS ; Anti-Cholera Inoculations of Dr. Ferran, 617

Klossowki on Thunderstorms in Russia, 160

Knife-Cleaner, the " Sun," 542
Knight (S. R.), and H. S. Hall, Elementary Algebra for

Schools, 38S
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Koch's Microbe, on an Alkaloid extracted from Liquid used for

Cultivation of, A. G. Pouchet, 432
Koetschau, the Bo inj for Scientific Purposes at, 162
Kcinig (Dr.), New Spectro-Photometer, 191 ; Measurement of

the Modulus of Elasticity, 36)
" Konigliche Gesellschift der Wissenschaften," 383
Kopreiniiz, Earthquake in, 23

1

Korea, Dr. Gottsche's E.iploration of, 154, 232
Kossel (Dr.), Nucleine, 520
K'lubassoff, Transmission of Pathogenetic Microbes by Mother

to Foetus and in Milk, 432
Kowalewski (W. ), on tlie Growth of Cereals, 234
Kreischer (Prof. C. G.), Shot-Firing in Mines, 596
Kiakata'b, Threatening .State of, 161, 6or
" Kryptogamen Flora von Schlesien," Dr. J. Schrbter, 76
Kuldja, Dr. Plenry Lansdell on, 194
Kurile Islands, Prof. Milne, 209 ; Notes on the, Milne and

Snow, 135

Labour E.xhibition at Paris, 401
Lacquer, the Chemistry of Japanese, Hikorolcuro, Yoshida,

'9°
Lactic Acid in the Gastric Juice, Prof. Ewald, 24
Lady Curator, a, E. L. Layard, 30
Lagneau, Mediaeval Antvsthetics, 301
Laing (leanie M.). on the Modes of Grinding and Drying Corn

in Old Times, 5S7
Lake District, Flora of the English, J. G. Baker, F.R.S.,

Lake-Dweldngs, Ancient British, Dr. R. Munro on the Archx-o-
logical Importance of, 588

Lake George, Rainfall of, 236
Lamp, Gas, Frederick Siemens's, 247
Lanca-hire, Birds of, F. S. Mitchell, 241
Landmark (Prof.), the Capability of Salmon to Jump Waterfalls,

329
Langley (S. P.), Sunlight and the Earth's Atmosphere, 17,

40
Language of Signs used by Oriental Traders, J. Menges, 231
Lankester (Prof. E. Ray, F.R.S.), Value of a Marine Labora-

tory to the Development and Regulation of our Sea Fisheries,

65 ; " Bronn's Classen und Ordnungen des Thierreichs,"

145
Lansdell (Rev. Dr. Henry), Fauna of Russian Central Asia,

56 ; " Russian Central Asia, including Kuldja, Bokhara,
Khiva, and Merv," 194

Laos, M. P. Neis on, 166
Lapps, the. Prof. A. II. Keane, 14 ; Dr. Garson and Prof.

Keane, 168
Lapworih (Chas.), on the Highland Controversy in British

Geology—^^its Causes, Course, and Consequences, 558
Larmor (J.), on Molecular Distances in Galvanic Polarisation,

Larviv, Phytophagous, the Essential Nature of the Colouring of,

E. B. Poulton, 9J

I.arvs of Centra viimla, Cyril B. Holman Hunt, 574
Lassars (Dr.), Preparations of Skin of Lichen Ruber Patients,

544
Last (J. T.), Projected New African Expedition, 184
Latitude of Solar Maculje, &c., Distribution in, Signor Tacchini,

120
Laurin (W. M.), Ocular Images and After-images, 197
Lava from Vesuvius, the New Outburst of, H. J. Johnston-

Lavis, 55
Uava Desert in Interior of Iceland, a, Th. Thoroddsen, 403,

554
Lawton's Method of Preventing Collisions with Icebercjs, 353
Laws (Dr. Kobert), on the Manners and Custom's of the

Bantu Tribes of Lake Nyas a. 589
Laws of Health, W. H. Corfield, 221
Layard (E. I,.), a Lady Curator, 30
I ean (W illiam Scarnell), Recent Earthquakes, 175
Lebanon, Expedition of Dr. Noetling to, n
Lc Bon (Gustave), on Development of Cholera in India, 543
I eboulleux (L.), "Traite Elementaire des Determinants,"

411
l.ehour (Prof. G. A.), on Some Recent Earthquakes on the
Downham Coast and their Probable Causes, 559

Lectures (Science), at Victoria Hall, 514 ; Penny Science, 609
Lehmann (F. C), Return to America of, 514
Leibnitz, Observations of the Temperature of the Sea and

Air made during a Voyage from England to the Kiver Plate
in the s.s., J. Y. Buchanan, 126

Leipzig, Proposed Grassi Museum at, 160
Leicester Literary and Philosophical .Society, 635
" Leitfaden bei zoologisch-zootomischen Prapaririibungen, " .\,

Mojsisovics Edlen von Mojsvar, 171
I^na, the Delta of the, 16 ; Record of Temperature at the

Polar Station, 16

Lenape Stone ; or the Indian and the Mammoth, H. C. Mercer,
Dr. E. B. Tylor, F.R.S., 593

Lendenfeld (Dr. R. von), the Glacial Pei'iod in Australia, 69 ;

the PhoriaspongiiE, 119 ; the Auleninee, 639
Lenz (Dr. Oscar), his African Expedition, 357
Leo (Dr.), on the Formation and Conveyance of Fat in Phos-

phorus-Poisoning, 120
I.epidoptera of Great Britain and Japan compared, H. Pryer, 427
Lesley (Prof. J. P.), Address to the American Association for

the Advancement of Science, 511
Lelie (Robt. C), Sky-Glows, 245
Less (Dr.), the Markings of the Barograph during Thunder-

storms, 72
Lcsseps (Ferdinand de), on the Water-SuppIy of the Desert

Tracts of Southern Tunis, 281
Lewis (Prof. H. Carvill), on the Direction of Glaciation as

Ascertained by the Form of the Strife, 557 ; on Some
Examples of Pressure-Fluxion in Pennsylvania, 559

Lewis (T. C), Artificial Earthquakes, 295 ; Tertiary Rainbow,

523, 626
Lihraries, Colonial Public, J. R. Boose, 183
Lichen Ruber Patient, Dr. Lassar's Preparations of ."^kin of,

544
Lick Observatory, the, 320
Life of Aquatic Animals at High Pressure, 399
Light : Sir Wm. Thomson and Maxwell's Klectro-Magnetic

Theory of. Prof. Geo. Fras. Fitzgerald, 4 ; M. Wolf's IViod fi-

cation of Foucault's Apparatus for the Measurement of the

Velocity of, Albert A. Michelson, 6 : the Action of, in dimin-

ishing the Electrical Resistance of Selenium, Shelford Bidwell,

167 ; as a Means of Investigation; Prof. G. G. Sloke> on,

Prof. P. G. Tait, 361 ; Radiant Light and Heat, Prof.

Balfour Stewart, F.R.S., 322, 389, 394,413, 422, 550; B. A.

Report on Standards of White Light, 529 ; a Standard of

Light, J. Trowbridge, 56S
Lightning, Ocular iVfter-Images and, Shelford Bidwell, loi

;

A. S. Davis, 126
Lightning Flashes, Photographs of. Dr. Knyser, III

Lightning, Trees struck by, in Richmond Park, 460
Lightning, Causes of Liability of Certain Trees to be struck by,

Percy Smith, 494
Lime-trees, Dead Humble bees under, Edward Saunders, 427
Lindsay (Miss Beatrice), on the Development of the Sternum in

Birds, 540
Linnieus, the Statue of, \ 10

Linnean Society of New South Wales, 70, 119, 2S7, 615, 639
Linnean and Old Herbaria, Application of Anatomical Meihoil

to the Determination of the Materials of the. Prof. I,.

Radlkofer, 563
Little Knott, the Diorite of. Prof. T. G. Bonuey, F.R.S., 1S9

Lipporwans, the. Dr. Polek, 429
Liquids, Dilatation of. Prof. MendeleefTon Formula; of, 87
Liquids, Determination of Some Co-efficients of Friction, &c.,

5'8
IJquids, the Spheroidal State of, Luvini, 635
Liquid Films, Prof. A. W. Riicker, F. R.S., 210
Liquefying Oxygen, New Proce-s of, M. L. Cailletet, 584
Liverpool Na'uralists' Field Club, 231
Lizards in the British Museum, Catalogue of, George AUiert

Boulenger, 49
Lloyd (J. U.), S|ireading of Various Saline Sohrions on Filler

Paper, 87
Lockhart's (Col.) Oxus Expedition, 429
Locomotion, Human : Mechanism of the J'liup, Marey an.l

Demeny, 432
Locomotion of Animals, the. Dr. MiiUenhofT, 496
Locomotive, the Compound, 197
Lodge (Prof. Oliver), Notes for the Opening of a Discussion on
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Electrolysis, to be held in Section B, at the British Associa-

tion in Aberdeen, September, 1885, 45S
Loew (Dr. scar), a Chemical Difference between Living and
Dead Protoplasm, 563

London, Teaching University for, 255
London, University of, 2S9
London Mathematical Society, 60S
Long (James), British Dairy Farming, Prof. John Wrightson,

571
Long Sight, A. Shaw Page, 103
Love (E. F. J.), Spectra Pro luced in Glass by Scr.xtching, 270
Lovell (I.), Recent Earthquakes, 175
Lowe (H. F.), Decomposition of Carbonic Acid by Electric

Spark, 287
Lowiie (Mr.), on the Morphology of Insects' Eyes, Dr. E. A.

Schafcr, F.R.S., 3
Ijubbock (Sir John, F. R.S. ), on .Science, u; Proposal for

School of Forestry, 62 ; the Neglect of Science in Public
Schojls, 5S2

Lucas (I If. Robert), Electrical Phenomenon in Mid- Lothian, 343
Lumber Trade in America, 207
Luminiferous Ether, on the Constitution of the, and the Vortex-
Atom Theory, Prof. W. M. Hicks, 537

Lummer (Dr.), Observations on Interference-Phenomena pro-
duced by Glasses Parallel to the same Plane, 31

1

Lumpenus hmpelriformis and Gidicttlus argenleus off Aberdeen,
on the Occurrence of, Francis Day, 223

Lund, University of, 112
Lungs, Bacillary Phthisis of the, Germain See, 341
Luvini, the Spheroidal State of Liquids, 635
Lydckker (Richard!, Catalogue of Fossil Mammalia in the

British Museum, Part I., 53

McCormick Observatory, the, 84
Mcintosh (Prof. W. C, F.R.S.), Opening Address in Section
D (Biology), at the Meeting of the British Association, 476 ; on
St. Andrews Marine Laboratory, 563

M'Kendrick (Prof.), on the Action of Cold on Microphytes,
561

McLachlan (R., F.R.S.), Chinese Insect Wax, 6 ; Sunsets, 437
McMunn(Dr.), on the Chromatology of Actinia, 68; Entero-

chlorophyll, 69
McNabb(Prof. W. R., F.R.S.), International Botanical and

Horticultural Congress, Antwerp, 1885, 416
Macadam (W. Ivison), on Certain Diatomaceous Deposits

(.Diatomite) from the Peat of Aberdeenshire, 559
Machine, Notes on the Action of the Wimshurst Induction, G.

B. Buckton, F. K.S., 51
.Mackay (J. S.), " Key to the Elements of Euclid," 388
Maclay (Mikluho), Reports of Outcome of his Travels, 35
Macleay Fellowships at Sydney University, 230
Macoun (John), Catalogue of Canadian Plants, 242
Madan (H. G.) Iridescent Crystals of Potassium Chlorate, 102

;

on Cases of the Production of Ohm's (Langberg's) Ellipses by
Biaxial Crystals, 414 ; on the Behaviour of Stretched India-
rubber, 625

Madr.as, Meteorology in, 541 ; Profe-sorship of Biology at, 181
M.xinetisation, the Changes Produced in Length of Metal Rods

by, Shelford Bidwell, 45, 167
Magnetisation of Iron, Dr. John Ilopkin on, F.R. S., 68
Magnetism and Electricity, \V. G. Baker, 340
Malaga, Earthqviake near, 329
Malay Peninsula ; the "Sakei" Aboriginals, 428
Maldanidfe, Colourati jn of the Anterior Segments of the, Allen

Harker, 564
Male Sole is not Unknown, Francis D.\y, 78
Mammalia, Fossil, in the British Museum, Catalogue of. Part I.,

Richard Lydekker, 53 ; the Reviewer, 78
Mammoth, an Old Drawing of a, Baron A. E. Nordenskiokl,

228
M.in, Isle of, the Antiquities of, Prof. Boyd Dawkins, 579
Man, Tertiary, M. ile Mortillet, 494
Man, New, of .Mentone, Thomas Wilson, 5S8
Man: Prof. I). J. Cuningiiam on Certaiii Points of Compari-

son between the Chimpanzee and, 588
Man (Edward Horace), Aboriginal Inhabitants of the Andaman

Islands, 409 ; on the Nicobar Islands, 589

Manchester Literary and Philosophical Society, 46
Manchester and District Association of Science and Art

Teachers, 300
Manchuria, Report on, Gardner, 428
Maori Race, the, J. H. Kerry-Nicholls, 93
Marey and Demeny, the Mechanism of the Jump, 432
Marine Algse, Notes on, Edw. Batters, loi
Marine Biological Association, the, 61 ; State Aid to, 278
Marine Fish-Culture, 609
Marine Laboratory, Value of a, to the Development and

Regulation of our Sea Fisheries, Prof. E. Ray Lankester,
F.k.S., 65

Marine Station, Scottish, J. P. Cunningham, 176
Marine Zoology : Proposed E.xploration of the Indian Seas,

35
Marion (M.) and M. Sjiporta, " L'EvoIutiondu Regne Vegetal

—

Les Phanerogames," J. Starkie Gardner, 289
Markings on Jupiter, Recurrence of, W. F. Denning, 196
Marlborough College, Science at, 401
Mars, Jupiter, and Saturn, W. F. Denning, 548
Marsh (Prof. O. C), " Deinocerata, a Monoijraph of an

Extinct Order of Gigantic Mammals," Arch. Geikie, F. R.S.,

97 ; Size of the Br.rin in Kxtinct Animals, 562
Marshall (John, F.R.S.), " Hunterian Oration," 51
Martin (Sidney), Digestion of Pro'eids in Plants, 563
Mason (Sir Josiah), Statue of the late, 552
Mason (Prof. O. T.), Summary of Anthropological Work for

1S84, 355
Mason Science College, Birminghain, 427
Massari's Italian African Expedition, Rumoured Massacre of,

493
Massowah, Erection of Meteorological St.ation of, 11

Materia Medica, Text-Book of Pharmacology, Therapeutics,

&c.. Dr. T. Lauder Brunt m, F.R.S., Prof. Arthur Gamgee,
F.R.S., 337

Mathematics : a .Short History of Greek, James Gow, i ; The
late Prof. Clifford's Papers on Mathematics, 4 ; Sir William
Thomson's " Mathemitical and Physical Papers," Prof.

Helmholtz, F.R.S., 25; Five Mathematical Rarities, 30;
Mathematical Society, 70, 118, 167; Terminology of the

Mathematical Theory of Ela.sticity, W. J. Ibbetson, 76;
William Sutherland, 391 ; Henry Muirhead, 439 ; a General.

The ry of Mathematical Form, A. B. Kempe, F.R. S. , 237 ;

Higher Mathematics, 302 ; Americin Journal of Mathematics,
Pure and Applied, 364 ; Address on, at the British Associa-

tion, by Prof. G. (.hrystal, M.A., F.R.S E., 446; Prof.

Crum Brown, on the Kinetic Theory of Gases, 533 ; Sir

Wdlia n I homson, on Constant Gravitational Instruments,

535 ; Prof. Osborne Reynolds, on the Dilatancy of Media
Composed of Rigid Particles in Contact, 535 ; Prof. Pirie, on
Calculating the Surface- I'ensions of Liquids by Means of

Cylindrical Drops or Bubbles, 536 ; Prof. Pirie, on the

Surface-Tension of Water which contains a Gas dissolved in

it, 536 ; Lord Rayleigh, on the Thermodynamic Efficiency

of Thermopiles, 536; J. Larmor, on Molecular Distances in

Galvanic Polarisation, 536 ; J. T. Bottomley, on Cooling of

Wires in Air and Vacuum, 536 ; Major A. W. Baird, on
Levelling Operations of the Great Trigonometrical Survey of

India, 536 ; Mr. A. Buchan, on the Rainfall of the British

Islands, 536 ; W. H. Preece, on a Remarkable Occurrence
during the Thunderstorm of August 6, 1885,536; A. Buchan,
on the Meteorologv of Ben Nevis, 536 ; Dr. Courteney Fox,

on the Sequence of Mean Temperature and Rainfall in the

Climate of London, 536 ; W. H. Preece, on Domestic
Electric Lighting, 537 ; Discussion on Standards of White
Light, 537 ; A. Vernon Harcourt, on Photometry with the

Pentane Standard, 537 ; Prof. W. M. Hicks, on the Consti-

tution of tlie Luminiferous Ether on the Vortex Atom Theory,

537 ! J- .loly' "" ^ Photometer made with Translucent Prisms,

537 ; K. T. Glazebrook, on a Point in the Theory of Double
Refraction, 5 58 ; Prof. W. F. Barrett, on a New and .Simple

Form of Calorimeter, 538; Vuibert's Journal de Mathe-
maiiques Elementaires, 609

Matter, Properties of, Prof. Tait's, Lord Rayleigh, F.R.S,
3'4

Maxim Gun, 21

Maxwell's, Sir William Thomson and. Electro- Magn ic ];cory

of Light, Prof. Geo. Eras. Fitzgerald, 4
Measure of Fid^cl, 1,-4
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Measurement of Degrees in Europe, Publication of the Nor-
wegian Commission of the, 547

Mechanical Engineers, Institution of, 20, 343
Mechanical Telephone, W. J. Millar, 316
Mechanism of the Will, Motor Centres of the Brain and the,

Victor Horsley, 377
Mechanism of the Pump, Marey and Demeny, 432
Medicine in Dundee, Proposed School of, 254
Medicine, the Low Popular Estimate of. Dr. Quain, 608
Mediterranean Coast, Morphology of the, Dr. Fischer, 163
Mediterranean Coral Trade, the, 36
Mediterranean and the Red Sea, on the Cause of the Extreme

Dissimilarity between the Faunas of the, Prof. E. Hull,
F.R S., 560

Meerens on Standard Musical Pitch, 9
Afegalo^lossus Woerntnnui^ 374
Meldola (Prof. R ), Colours of Arctic and Alpine Animals, 172
Melting and Boiling-Point Data, T. Carnelley, 364
Mendenhall (Prof. T. C), 8l ; a Differential Resistance-Ther-

mometer, 567
Mendeleeff (Prof.), on Formulje of Dilatation of Liquids, 87
Menges (J.), Language of Signs used by Oriental Traders, 231
Mentone, a New Man of, Thomas Wilson on, 588
Mercer (H. C), "The Lenape Stone ; or, the Indian and the

Mammoth," Dr. E. B. Tylor, F.R.S., 593
Meridian, Universal, Dr. Janssen, 148, 200
Meridional Oscillation of the Auroral Zone, Eleven-Year, E.

Douglas Archibald, 414
Merriam (Dr. C. H.) and Economic Ornithology, 329
Merv Oasis, Baron Benoist-Mechin's Travels in, 209
Mesozoic Floras of the Rocky Mountain Region of Canada,

Sir William Dawson, F.R.S., 164
Metal Rods, the Changes produced by Magnetisation on Lenglh

of, S. Bidwell, 45
Metals, Action of Tidal Streams upon, Thos. Andrews, 189
Metallurgy, the Development of Technical Instruction in, Prof

Chandler Roberts, F.R.S., 60S
Metamorphic Rocks, G. H. Kinahan on the Irish, 555
Metamorphism, Regional, Prof. Prestwich, F.R.S., 214
Meteorology, 252, 253 ; Erection of Meteorological Station at

Massowah, 1 1 ; Work of the Observatory Department of
South Australia, 12; High-Level Stations, 54; Meteorologi-
cal Instruments, 67 ; Meteorology of the China Seas, 84 ;

New Meteorological Station on the Tyrolese Alps, 133 ;

Meteorological Society of Vienna, 133 ; the International
Committee of Meteorology, 160 ; Meteorology of Bombay,
170; Meteorology in America, 181 ; the Mean Direction of
Cirrus Clouds over Europe, Dr. Hildebrandsson, igo ; General
Meeting at Florence of the Italian Meteorological Society,
207 ; Berlin Meteorological Society, 239 ; Dr. Neuhauss's
Observations, 239 ; Rainfall of Southern India and Burmah,
278 ; Curious Phenomena at Stockholm, 279 ; New Station
in Northern Queensland, 279 ; Stonyhurst College Observa-
tory, 300 : Meteorology in Java, 300 ; Cyclones in United
States, 328 ; Weather of Southern Norway, 354 ; Cyclones
in Sweden, 355 ; Remarkable Aerial Phenomenon at Jonko-
P'Dgi 375 ; Cloud-Measurement by Theodolites, 400 ; Meteoro-
logical CJbservatories at Pekin, 403 ; Meteorology in Switzer-
land, 426 ;

Storms on Atlantic Coast of United'States, 427 ;

Congress of Meteorologists at Munich, 460; Average Velocities
of Typhoons, 463; Statistics of Rainfall in East Indian Archi-
pelago, 494 ; International Meteorological Committee, 501 ;

Proposed Observatory near Chepstow, 503 ; Observations on
Ben Nevis, 529 ; Meteorology of Ben Nevis, A. Buchan, 536
on the Rainfall of the British Islands, A. Buchan, 536
Meteorology in Madras, 541 ; Japanese Meteorology, 579 ,

the Jesuit Establishments near Shanghai, 579 ; Scottish
Meteorological Society, 636

Meteors : at Soedertelje, near Stockholm, 230; W. F. Denning,
597 ; April, W. F. Denning, 5 ; July, W. F. Denning, 342 ;

August, H. B. Jupp, 342 ; W. F. Denning, 415 ; Meteor
observed at Fontainebleau, E. P. Mounier, 496 ; Meteor seen
at Stockholm, 515 ; Comet i866 and the Meteors of Novem-
ber 14, 610

Meteoric Cycle and Stonehenge, R. Edmonds, 436
Meteoric Dust, B. A. Report on, 529
Meteoric Formations in Mexico, M. Violet d'Aouest, 376
Meteoric Stone found in Sweden, 36
Meteorites : Rev. E. Hill on the Average Density of Meteorites

compared with that of the Earth, 556 ; Theoretical Views on
the Detonation of, Bombicci, 633

Mexico, Proposed Geological Survey of, 112; Bursting of a
Waterspout in, 133 ; Meteoric Formations in, M. Violet
d'Aouest, 376

Michelson (Albert A.), M. Wolfs Modification of Foucault'i
Apparatus for the Measurement of the Velocity of Light, 6

Microbe, Koch's, on an Alkaloid Extr.acted from Liquid and
in Cultivation of, A. G. Pouchet, 432

Microbes, Pathogenetic, on the Transmission from Mother to

Fcetus, and in Milk of, Koubassoff, 432
Micronesi.a, Prehistoric Structures in, Capt.L. U. Herendeen, 13
Micro-Organisms, the Removal from Water of, P. F. Frankland,

262
Microbe-Organisms and Albumen in Solution, Action of Ozo-

nised Air upon, J. J. Coleman, 561
Microphytes, Action of Cold on. Prof. M'Kendrick, 561
Microplernus phwoceps. Nesting of, Cha-;. Bingtiam, 52
Microscopes, Theiler's, 112
Microscopic Drawings, Rochfort Connor, 633
Microscopic- Preparations of the Skin, Drs. Blaschko and Lassar,

544
Microscopical Investigation of Vegetable Substances, Guide for

the. Dr. W. J. Behrens, 193
Microscopy, the Value of Indian Ink in, Leo Errera, 37
Microtomist's Vade-Mecum, Arthur Bolles, Dr. E. Klein,

F.R.S., 147
Mid-Lothian, Electrical Phenomenon in. Dr. Robert Lucas, 343
Migratory Birds, Early Departure from Sweden of, 427
Mikroskopischen Anatomie, Lehrbuch der Vergleichenden, Dr.

Herman Fol, Dr. E. Klein, 293
Miles (Manly), Unconscious Bias in Walking, 293
Milford Haven, an Encysting Myzostoma in, P. Herbert Car-

penter, 391
Mill (H. R. ), on the Temperature of the Water at Firth of Forth,

70
Miller (.\. K.) and H. E. Armstrong, on the Product of Gas

Manufacture from Petroleum, 2S6
Miller (Hugh), on Some Results of a Detailed Survey of the

Old Coast Lines near Trondhjem, Norway, 555
Millar (W. J.), Mechanical Telephone, 316
Milne (Prof. John), on the Observation of Earth-Tips and Earth-

Tremors, 259 ; an Earthquake Invention, 573
Milne and Snow, Notes on the Kurile Islands, 135
Mimicry, Singular Case of, Graciano A. de .\zambuia, 366
Mine to the ^Iint, History of a Lump of Gold from the, Alex.

Watt, 340
Mineralogie, Lehrbuch der. Dr. Gustav Tschermak, 3
Mineralogie Appliquee aux Arts, a I'lndustrie, au Commerce, et

a I'Agriculture, Raoul Jagnaux, 28

Mineralogy in California, H. G. Hanks, loo

Mineralogy and Chemistry, Original Researches in, J. Lawrence
Smith, 3

Minerals of British Borneo, 161

"Mineral Resources of the United States," A. Williams, 341
Mineral Products of the United States, 404
Mines, Shot-Firing in, W. Galloway, 596; Prof C. G. Kreischer,

596
Minima of Algol, 86
Minor Planet, New, 464
Minot (Dr. Chas, Sedgwick), the New Endowment for Research,

297
Mirage in the Baltic, 112 ; in Sweden, 231, 279, 541, 552 ; in

Dorsetshire, Rev. M. F. Billington, 552
Mississippi, Protection against Tornadoes on the, 279
Missionary, Protestant, Educational Work in China, 35
Mitchell (F. S.), the Birds of Lancashire, 241
Mittheilungen der Wiener Geographische Gesellschaft, 581
Mobangi River Exploration, 281

Model University, a, 367
Modulus of Elasticity, L")r. Konig on, 360
Mojsvar (A. Mojsisovics Edlen von), "Leitfaden beizoologisch-

zootomischen Prapaririibungen," 171

Molecular Distances in Galvanic Polarisation, J. Lirmjr,

Molecular Formulae, Hartley, 87
Molecular Structure of Carbon Compounds and their Absorp-

tion Spectra, Researches on the Relation between the, Prof.

W. N. Hartley, F.R.S., 93
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Molluscs of the United States, 460
Monkeys and Water, Jerry Barrett, 367
Monnier (Le), on the Island of Hainan, 233
Montrose, Dr. J. C. Howden on the Glacial Deposits of,

555
Monuments, General Pitt-Rivers on the Preservation of, 587
Morgan (Prof. C. Lloyd), Some Experiments on the Vicosity of

Ice, 16

Morphology of Insects' Eyes, Mr. Lowne on, Dr. E. A. Schafer,

F.R.S., 3
Morphology of the Mediterranean Coasts, Dr. Fischer, 163
Morphologisches Jahrbuch, 591
Morris, on Science in Jamaica, I&2

Moseley (Prof. H. N., F.R.S.), "Den Norske Nordhavs-
Expedition, 1876-1878," Zoologie Pennatulida, 74 ; Fauna of

the Seashore, 212, 243, 417
Mosquitoes, Destruction of Young Trout by, 515
Mosso (Prof.), Respiration, 47
Motor Centres of the Brain and the Mechanism of the Will,

Victor Horsley, 377
Mott (Henry A., Jun.), " F.allacy of the Present Theory of

Sound," Dr. W. H. Stone, 75
Mouchez, Application of Photography to Mapping of Stars, 70
Mounier (E. P.), Meteor seen at Fontainebleau, 496
Mountain, the Highest, in Sweden, 404
Muir (M. M. Pattison), an Introduction to the Study of the

Compounds of Carbon or Organic Chemistry, Prof. Ira

Remsen, 99
Muir (Wm.), Earthquake-Proof Buildings, 245
Muirhead (Dr. Henry), Spectral Ini<ages, 55 ; on the Termino-

logy of the Mathematical Theory of Electricity, 437
Muirhead (John), Death of, 540
Mull, Acclimatisation of Whitefish in, 515
Mullan (R. A.), Red Hail, 54
Miillenhoff (Dr.), the Locomotion of Animals, 496
Munk (Dr. J.), on the Formation of Fat in the Anim.al Body,

335
Munro (Dr. R. ), on the Archasological Importance of Ancient

British Lake- Dwellings and their Relation to Analogous
Remains in Europe, 58S

Murche (Vincent T. ), Botany, a Specific Subject of Instruc-

tion in Public Elementary Schools, 222
Murray's (Dr.), English Dictionary, 159
Murray (John), Great Ocean Basins, 581, 6u
Museums, Overcrowding of, 12

Museums, the Author of " Museums of Natural History," 103
Museums, North American, 381
Mushrooms, Wild Edible, Dr. Olsen, Studies of, 162

Music Loan Collection, International E.xhibition, Dr. W. H.
Stone, 174

Musical Pitch, Standard, 9
Mustela itatsi, H. Piyer, uo
Myzostoma, an Encysting, in- Milford Haven, P. Herbert

Carpenter, 391

Nachtigal (Dr. Gustav) : Death of, 14 ; Proposed Monument
to, 134, 184, 581 ; the African Natural History Collections

of, 493
Nadaillac (Marquis de). Prehistoric America, Dr. E. B. Tylor,

F.R.S
, 593

Namaland or Namaqualand ?, Dr. Schinz, 581
Names of Places, Native, New System of Orthography for, 244
Naples, Zoological Table at, 506
Napoli (D.), a New Integraph, 519
Nasini, on Atomic Refraction of Sulphur in Various Compounds,

87
Natal, New Bird in, J. E. Harting, 6
National Academy of Sciences, the, 35
National Academy of Sciences, Composite Portraits of Members

of the, Raphael Pumpelly, 176
National Fish Culture .4ssocialion, 134
Native Names of Places, System of Orthography for, 199, 244
Natural Gas Fuel, 40
Natural History Survey of Canada, Geological and, Alfred R.

C. Selwyn, F.R.S., 242
Natural History, Guide to the Universal Gallery of the British

Museum, L. Fletcher, 364
Natural History Collections of Dr. Nachtigal, the .\frican, 493

Natunal History Museum, Additions to the, 493
Naturalists' Societies, Scotch Union of, 85
"Naturalist's Wanderings in the Eastern Archipelago," Henry

O. Forbes, Alfred R. Wallace, 218
Naukratis, W. M. Flinders Petrie on the Discovery of, 588
Naval Construction, the Directorship of, 374, 552
Navigation, Inland, Exhibition of Plans, &c.. Connected with,

at Brussels, 35
Nebula in Andromeda, Lord Rosse, F. R.S., 437
Nebul.-e, New, 38
Needs, Our Present, 433
Negritos of the Philippines, 232
Neis (M. P.), on Laos, 166
Neolithic Age, Prof. Pigorini on the Worship of Stone Weapons

in the, 48
Neptune, Prof. Pickering's Observation of, 12 ; Satellites of

Uranus and, 553
Nerve-Endings, Dr. Benda's Preparations of Sensory and

Motoiy, 520
'Ht'AmgQi Micropternus phcwceps, Chas. Bingham, 52
Netto (Ladislaus), the Artificial Hill of Pacoval, Brazil, 408
Neuhauss (Dr.), Meteorological Observations, 239
Neurvkirchen, in Germany, Experiments with Coal-Dust at, W.

Galloway, 55
Neva, SorolofT's Analyses of Water of, 13
Nevada, Silver-Lead Deposits of Eureka, J. S. Curtis, 50
New Departure for the University of London, 265
New Guinea Exploration, Proposed Expeditions, 64 ; the Pro-

posed Dutch Expedition to New Guinea, 87, 302 ; the Aus-
tralian New Guinea Expedition, 403 ; H. O. Forbes's Expe-
dition to, 552 ; Recent Explorations in, Coutts Trotter, 611

New Nebula, 38
New South Wales, Royal Society of, 234 ; Linnean Society of,

238
New Spvnie, Dr. R. H. Traquair, F.R.S. , a Preliminary Note

on a New Fossil Reptile Recently Discovered at, 556
New Star in Andromeda, Lord Rosse, F.R.S., 465 ; Dr. Wm.

Huggins, F.R.S., 465; W. F. Denning, 465;). Edmund
Clark, 499 ; A. A. Common, F.R.S., 522; Geo. M. Sea-

broke, 523 ; A. Ricco, 523
New York, Submarine Earthquake at, 494
New Zealand, the Ruahine Range, 108 ; Central Solar Eclipses

in, 86
Newall (H. Frank), on Certain Stages of Ocular After-images,

77
Newconib (Prof. S.), 375
Newsholme (Arthur), Hygiene—a Manual of Personal and

Public Health, 221

Newton (Prof. Alfred, F.R.S.), "The Great Auk or Garefowl,

its History, Archaeology, and Remains," Symington Grieve,

545
Newton (Howard), Timbers of the Straits Settlements, loo

Niagara: Preservation of Falls of, 131 ; the Rate at which
they Recede Southwards, Edward Wesson, 229 ; E. L. Gar-

bett, 244 ; the International Park at, 252
Nice Floating Dome, the, 297
Nice Observatory, Bischoflfsheim's Floating Telescope Dome

for, 62
Nicobar : E. H. Man on the Nicobar Islanders, 589
Nightjar, the Standard-Winged, J. E. Harting, 6

Nissen (Capt. ) and Chronometer Observatories in Kiel and

Hamburg, 230
Nitrates in Human Body, Dr. Weyl, 191

Nitrogen and Oxygen, Extraction of, from Atmospheric Air,

354
Noetling (Dr.), E.xpedition to Lebanon, n
Nomenclature of Tonquin, Eccentricities of European, 15

Nomenclature and Notation, Electrical Definitions, Prof.

Andrew Jamieson, 184
Nomenclature in Elasticity, Prof. Alex. B. W. Kennedy, 269 ;

Kobert E. Baynes, 316
Nordenskjold (Baron A. E. ), an Old Drawing of a Mammoth,

228
Noidland Coast, Rumoured Appearance of the Sea-Serpent off,

462
Norfolk and Norwich Naturalists' Society, 5S0
Normal Metamorphism, 214
Normal School of Science, Prof. Huxley, P.R.S., Dean of,

327
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Korske Nordhavs-Expedition, den 1876-78, G. Aimauer
Hansen, 51 ; Zoologie Pennatulida, Prof. H. N. Moseley,

F.R.S., 74
North American Museums, 3S1

North American Water-Birds, Prof. S. F. Bainl, Dr. T. M.
Brewer, and R. Ridgway, 521

North Cape, Dispute as to Proprietorship of, 302
North-Norway Fjords, how the, were mada, Karl Pettersen,

177
North-West England, Rainfall of, Alf. O. Walker, 271
Northern Latitude, High, a Word or Two on the Best and

Safest Route by which to Attain a, John Rae, F.R.S , 565
Norway : Rainfall in, 37 ; Government Endow.uent of Research

in, 207 ; Marked Salmon taken in, 303 ; Weather of .Southern,

354 ; Inclement Summer in, 427 ; July We.ather in Southern,

542 ; Pennatulida cf the Norwegian North Atlantic Expedi-

tion, Prof. H. N. Moseley, F.R.S., 74; Norwegian Expedi-

tion to Finmarken, 1 14; Biological Station at Christiania,

2S0 : Norwegian Testimony to the Aurora Sound, Dr. .Sophus

Tromholt, 499 ; Publication of the Norwegian Commission on

the Measurement of Degrees in Europe, 547
Nova of 1572, Tycho's, 162

Nova of 1670, Anlhelm's, 355
Nucleine, Dr. Kossel, 520
" Nutzbaren Pflanzen und Tiere Amerikas und den alten Welt

vergleichen in Bezug auf ihren Kultureinfluss, Die," Dr.

L. Plock, 413
Numidian Marbles, Lieut. -Col. Playfair on the Rediscovery of,

in Algeria and Tunis, 556
Nuova Scienza, La, 516
Nuovo Giornale Botanico Italiano, 21

Nyassa (Lake), Dr. Robert Lawes on the Manners and Customs
of the Bantu Tribes of, 5S9

Observation of Eartli-Tips and Earth -Tremors, on the. Prof

John Milne, 259
Observatories: Harvard College, U.S., 37; the Ben Nevis

Meteorological, 6i, 252 ; the Hong Kong, 84; Opening of

the Leander McCormick, 84; Observatory of Paris, 112;

Visitation of the Royal Observatory, Greenwich, 13S ; Cam-
bridge Observatory, 253 ; Stonyhurst College, 300 ; the Lick,

320; Cincinna'i, 356
Occultation, Daylight, of Aldebaran, 86, 1S3, 610

Occultations of Vesta, 355
Ocean Basins, Great, John Murray, 581, 611

Oceans of Water, Air, and Etber, Wave of Translation in the,

J. Scott Russell, F.R.S., 546
Ocular After-images, on Certain Stages of, H. Frank Newall,

77
Ocular After-images and Lightning, Slielford Bidwell, loi ;

A. S. Davis, 126

Ocular Images and After-images, W. M. Laurin, 197

Odell (W.), the Three First Years of Childhood, Bernard

Perez, 412
Odorous Matters on Invertebrate Animals, Eflfects of, Herr

Graber, 609
Ohm, Determination of the. Self Induction in Relation to

Certain Experiments of Mr. WiUoughby Smith and to the,

Lord Rayleigh, F.R.S., 7
" Ohm's (or Langberg's) Ellipses," on Cases of the Production

of, by Biaxial Crystals, H. G. Madan, 414
Old Red Conglomerate, Lower: Prof. Edward Hull, F.R.S.,

on the Occurrence of, in the Promontory of the Fanad,

North Donegal, 556
Olsen's (Dr.) Studies of Wild Edible Mushrooms, 162

Olsen (Herr A.), Effort at Teaching the Public of Christiania

Practical Astronomy, 133
Ommanney (.\dmiral Sir Erasmus, F.R.S.), Antarctic Dis-

covery, 565
Oology : Collection of Birds' Eggs at Upsala, 280

Ophiuchi, Binary-Star 70, 402
< )plics : Intn-iocular Pressure, Dr. Holtzke, 191 ; Observations

on Interference-Phenomena Produced by Glasses Parallel

to the same Plane, Dr. l.ummer, 311 ; Werricke's Experi-

ments on the Reflection of Light, Prof, von Helmholtz,

312; the Influence of Blood- Pressure on Intraocular

Pre-sure, Dr. Holtzke, 336 ; Experiments on Double Re-

fraction, D. S. Stroumbo, 432

Orbits, Cometary, 162
Orchid Exhibition, 79
O'Reilly (Prof. J. P.), Aurora, 54
Organic Analysis, Commercial, Alfred H. Allen, 410
Organic Chemistry, Prof. Ira Remsen, M. M. Pattison Muir,

99
" Orientalist," the Ceylon, 20S
Orientals, Baldness among, Herr Schweiger, 35
Origin of the Cereals, 116
Origin of Thunderstorm Electricity, on the. Prof. L. Sohnckc,
406

Orinoco, Chaflanjon's Mission on the, 184 ; Exploration of the,

356
Ornithology, itig ; Woodpeckers Nesting in Ants' Nests, 52 ;

Notes on Musti/a itatsi and Con>us japonensis, H. Prycr,
no ; a Queiy as to Sw.allows, 197 ; the Birds of Lancashir.-,

F. S. Mitchell, 241 ; Collection of Birds' Eggs at Upsala,
280; Allan Hume's Indian Ornithological C ollection, 327;
Economic Ornithology in United States, 329 ; Ornithology
in United States, 461 ; Miss Beatrice Lindsay on the Develop-
ment of the Sternum in Birds, 540

Orthography, New System of, for Native Names of Places, 199,

244
Ortolan Bunting in Scotland, Capture of, 119
Osteology, Dr. Dudgeon's Chinese Translation of Holden's,

SH
Otago University Museum, Notes from the. Prof. T. leffery

Parker, 586
Outburst of Lava from Vesuvius, the New, II. J. Johnston-

Lavis, 55
Owen (Sir Richard, F.R.S.), on American Evidence of Eocen

:

Mammals of the " Plastic Clay " Period, 556
Oxelosund, Mirage seen at, 231
Oxus, Col. I.ockhart's Expedition, 429
Oxygen, Combustion of Phosphorus and Carbon in, II. I!.

Baker, 87
Oxygen, New Process of Liquefying, M. L. Cailletet, 584
Oxygen and Nitrogen, Extraction of, fronn Atmospheric Air,

354
Oyaters out of Water, Longevity of. Prof. VerriU, 4''4 ; Resting

Position of, J. T. Cunningham. 597 ; Col. H. Stuart-Wortley,

625
Ozone at Sea, Dr. W. J. Black, 416
Ozonised Air, Action of, upnn Micro-Organisms and Albumen

in Solution, J. J. Coleman, 561

Pacific, the German Annexations in, 429
Page (A. Shaw), Long Sight, 103
Pacoval, the Artificial Hill of, L. Netto, 408
P.agenstecher (Dr.), on a New Species of Fnigivorous B.it

t^Megiloglossus iDOfrmann'')^ 374
Palat's (Lieut.) Mis- ion to the Sahara, 302
Palermo, Earthquake at, 609
Palestine, the Survey of, 506
Pamir, Recent Explorations of the, 59; Ivanoff, 113; Topo-
graphy of the, Kosyakoff, 163

Panama, I-thmus of. Piercing the, 370
" Papuans and Melanesians," Robidee van der Aa, 16

"Paradise Found," \Vm. F. Warren, LL.D., 28

Parasites, Animal, of the Sugar Cane, II. Ling Roth, 26S
Paraxanthine and Heteroxanthine, Dr. Salomon, 496
Paris : Academy of Sciences, 23, 47, 70, 94, 119, 144, 168, 190,

216, 23S, 263, 28S, 311, 384, 40S, 432, 495. .519. 543. 568, S9I,
616, 640 ; .\cademy of Sciences Biennial Prize Awarded to Dr.

Brown-Sequard, 20S ; Geographical Socirty, 14, 113, 164, 302,

357, Polytechnic School, 61 ; Labour Exhibition, 401 ; Observa-
tory of Paris, 112; Experiments on Cremation of Body in

Common Stove, 161 ; Electric Lighting in, 514; Arrival of

Thirteen Young Canadians for Study at, 636
Parker (Prof. T. Jeffery), Notes from the Otago University

Museum, 586
P.asteur (Louis), his Life and Labours, Dr. E. Klein, F.R.S.,

146 ; on Inoculation for Rabies, 633
Patent Law in Japan, 208
Patents, Report of Comptroller-General of, 253
Patriarch Joseph, Province, Lake, and Canal.s ascribed to the.

Cope Whitehouse, 565
Paulitschke and Hardegger's Journey to Ilarar, 581



A-n/ziif, Da. lo, 1SS5] INDEX

Peach (B. N.) and J. Home, on the Geology of Dumess and

Eriboll, with Special Reference to the Highland Controversy,

558 ...
Pearson (A. N.), Forecasting of B.irometnc Variations, 574

Peat : W. Ivison Macadam on Certain Diatomaceous Deposits

(Diatomite) from the Peat of Aberdeenshire, 559
_

Pekin. Astronomical and Meteorological Observatories at, 403

Pel Poisoning Case : Experiments as to Possibility of Burning a

Body in Common Stove, 161

Pellew Islands, the, 464
Pelvic Brim, Prof. Turner on the Index of, as a Basis of Classi-

fication, 586
Penfold (S. L.). Analcite Ciy-tals, 554
Pennatulida of the Norwetjian North Atlantic Expedition, Prof.

H. N. Moseley, F.R.S.", 74
Penning (W. H.), Geologv of the Transvaal Gold-fields, 190

Pennv Science Lectures, 609
Pentane Standard, Photometry with the, A. Vernon Harcourt,

537
Perak, Stone Axes, A. Hall, 626

Pereyaslavtseff (Miss), on the Development of Rotifers, 579

Perez (Bernard), the Three First Years of Childhood, W. Odell,

412
Periodical Comets of De Vico and Barnard, 183

Periodical Comets in 18S6, 636
Periodicals, Catalogue of Scientific, H. C. Bolton, 426

Periodicity of the Cyclones of the Indian Ocean South of the

Equator, on a Supposed, Chas. Meldrum, F.R.S., 613

Perkin (Dr.), on the Coal Tar Colours, 303, 330

Perouse (La), Discovery of the Relics of the Companions of, in

the Expedition of 17S2, 210

Persia, Statistics of Population of, 64

Persia, South-Eastern, Capt. Jennings' Exploration of, 88

Perthes of Gotha, the History of the Great Geographical House

of, 554
Perturbations, Telegraphic, a Yearly and a Daily Period in. Dr.

Sophus Tromholt, 88

Petals, Staminody of, J. C. Costerus, 53
Petermann's Mittheilungen, S8, 184, 356, 554
Petrie (W. M. Flinders), his Collection of Egyptian Antiquities,

353 ; on the Discovery of Naukratis, 58S ; Two Generalisa-

tions, 597
Petroleum, Plutarch on, W. H. Deering, 29

Petroleum, Products of Gas Manufacture from, H. E. Arm,tiong

and A. K. Miller, 286

Petroleum Gas used by Ironworks, &c., at Pittsburg for Fuel,

463
Pettersen (ICarl), How the North-Norway Fjords were Made,

177
PhEenology :

" Resultateder wichtigstenpflanzen-phanologischen

Beobaclitungen in Europa nebst einer Friihlingskarte," Dr. H.

Hoftmann, 146
Phanerogams, Evolution of the, MM. Marion and Saporta, J.

Starkie Gardner, 289; Prof. W. C. Williamson, F.R.S.,

364
Pharmacology, Therapeutics, and Materia Medica, Text-Book of,

Dr.T. Lauder-Brunton, F.R.S., Prof. Arthur Gamgee, F.R.S.,

Phenols of Complex Function, Berthelot, 592

Phenomenon, Electrical, J. B. A. Watt, 316

Philadelphia, Zoological .Society of, 85

Philippines : the Negritos of the, 232 ; the Geology of the, 302

Philological Society's English Dictionary, 159

Philosophical Society of Glasgow, 212

Phoriaspongia:, the. Dr. R. von Lendenfeld, 119

Phosphorus, Combustion of, in O.xygen, H. B. Baker, 87

Phosphorus-Poisoning, on the Formr.tion and Conveyance of

Fat in, Dr. Leo, 120

Photographing the Aurora Borealis, Carl Siewers, 29

Photography : Balloon, 420 ; .Application of Photography to

Mapping of Stars, Mouchez, 70 ; Photographs of Lightning-

Flashes, Dr. Kayser, 1 1 1 ; Balloon Ascent for Photography,

Gaston Tissandier, 182 ; Photographs of Animals in Move-

ment, Dr. Miillenhoff, 496 ; Spectral Photometric Researches

on some Photographic Sensitisers, 519 ; Photographic Society,

552 ; Photographic Action on Ebonite, Edward E. Robinson,

626'

Photometer Made with Translucent Prisms, ]. Joly, 537

Photometry, the ILirvaid, 3'3S

Photo netry with the Pentane Standard, A. Vernon Harcourt,

537
Phthisis of the Lungs, Bacillary, Germain See, 341

Physicil Society, 22, 70, 167, 191, 215, 263

Physical and Mathematical Papers, Sir Wm. Thomsons, Prof.

Helmholtr, F.R.S., 25
Physics, Lessons in Elementary Practical. Prof. Balfour Stewart,

F.R.S., and W. W. Haldane Gee, 339
Physics and Engineering at University College, the Chair of, 54
Physiology : Physiological Society of Berlin, 239 ; W. Preyer,

on Physiology of the Embryo, F. J.
Allen, 267 ; Dr. J.

Munk on the Formati m of Fat in the Animal Body, 335 ; on

the Influence of Cortex Cerebri on Temperature of Human
Body, Ptof Eulenburg, 496 ; Pischelis '"on the Development

of the Thyroid Gland, 496 ; Dr. Benda's Preparations of

Sensory and Motory Nerve-Endings, 520 : Physiology of the

Sense of Smell, Herr Aronsohn, 520 ; Dr. Biondi on the

Origin of the Spermatozoids, 544 ; the Functions of the

Sebaceous Glands, Prof. Fritsch, 544 ; ^_
" Physiologiscbe

Pflanzenanatomie in Grundriss dargestellt," Dr. G. Haber-

landt, 594
Pickering's (Prof.) Observations on Neptune, 12

Pigorini (Prof.), on the Stone Age Articles Discovered at

Breonio Veronese, 47 ; the Worship of Stone Weapons in thj

Neolithic Age, 48
Pilcomavo River, Col. Feilberg's Explora.tion of, 64

Pinto (Ma'ior Serpa), Discovery of Coal-fields in .\frica by, 164

Pirie (Prof.), on Calculating the Surface-Tensions of Liquids by

Means of Cylindrical Drops or Bubbles, 536 ; ou the Surfac

Tension of Water which contains a Gas Dissolved in it, 536

Pi-chelis (Herr), on the _Development of the Thyroid Gland,

496
Pisciculture, 375, 402 ; Shad-Kearing in United States, 112 ;,

in

Scotland, 298 ; Ova of Dogfish at Royal .Aquarium, 5'S ;

Acclimatisation of Whitefish in Mull, 515,

Pishpek, Earthquake at, 329
Pitch, Stand.ard, 9
Pitcher Plant, 295 ; W. Watson, 341

Pitt-Rivers (Gen.), on the Preservation of Ancient Monuments,

587
Place , System of Orthogr.iphy for Native Names of, 199, 244

Plant Anatomy, Physiological, 594 •

Plant, Pitcher, 295 ; W. Watson, 341

Plants, Catalogue of Canadian, John Macoun, 242

P ants in South Australia, Culture of Useful, 462

Plants, Digestion of Proteids in, Sidney Martin, 563

Plants and Drugs, New Commercial, Thos. Christy, 125

"Plastic Clay" Period, Sir Richard Owen. F.R.S.
,
on the

American Evidences of Eocene Mammals of the, 556

Platinoid, Electric Resistance of, J. T. Bottomley, 166

Playfair (Sir Lyon, F.R.S.), on Science, 433; Inaugural

Address at the Meeting of th,e British Association at

Aberdeen, 438 .

Playfair (Lieut.-Col.), on the Rediscovery of Lost Numidiaii

Marbles in Algeria and Tunis, 556

Pliocene Deer, Contributions to History of, W. B. Dawkins,

F.R.S., 118

Plutarch on Petroleum, W. H. Deering, 29

Poison of the Cobra di Capello, on the, HerrGnezda, 71

Pol-Lias, Bran de. Return of, 581

Polakowsky (H.), the Historical Value of the " -Araucana, 429

Polakowsky's (Dr.") Explorations in Costa Rica, 184

Polar Temperatures, Lena, Record of, 16

Polarisation, on Molecular Distances m a\lvanic, J. Larmor,

536
Polek (Dr.), the Lipporwans, 429

Port Hamilton Islands, 209
, ^, . , . , r

Portraits, Composite, of Members of the National Academy nl

Sciences, Raphael Pumpelly, 176: John Cleland, 197; Dr.

C. M. Ingleby, 224

Portuguese Explorations in Africa, 429

Post-Existence, Pre- Existence and, of Thought, Dr. Iluie

Clarke, 102

Posthumus (N. W.), Death of, 254
Potaniu's Last Voyage to China, 135

Potash, Chlorate of Iridescent Crystals of, H. G. .Ma Uui, 102 ;

Prof. G. G. Stokes, 224 ,.,•,,•
Pouchet (A. G.), on an Alkaloid Extracted from Liquid use I in

Cultivation of Koch's Microbe, 432
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Poulton (E. B.), the Essential Nature of the Colouiing of Phy-
tophagous 1 arvae, 9

1

Pozzo (Enrico dal), " Un Capitolo de Psicofisiologia," 413
Practical Physics, Lessons in Elementary, Prof. Balfour Stewart,

F.R.S., and W. W. Haldane Gee, 339
Pre-Existence and Post-Existence of Thought, Dr. Hyde Clarke,

102
Preece (W. H., F.R.S.), "On Charging Secondary Batteries,"

142 ; on a Remarkable Occurrence during the Thunderstorm
of August 6, 1885, 536 ; on Domestic Electric Lighting, 536

Prehistoric America, Marquis de Nadaillac, Dr. E. B. Tylor,

F.R.S., 593
Prehistoric Burial-Grounds, T. A. Archer, 548
Prehistoric Cemetery, 518
Prehistoric Remains in Switzerland, 84
Present Needs, Our, 433
Preservation of Niagara, 131

Pressure-Flxion, Prof. H. Carvill Lewis on some E.\amples of

Pressure-Fluxion in Pennsylvania, 559
Prestwich (Prof,, F.R.S. ), on Regional Metamorphism, 214
Preyer (W. ),

" Specielle Physiologie des Embryo," F. J. Allen,

267
Prime Meridian Question, the French View of the, 159
Primitive Peoples of America, the, Alexander von Humboldt,

464
Primitive Races, on the Manifestation of the ..-Esthetic Faculty
among. Dr. D. Wilson, 259

Prisms, on the Use of Carbon Bisulphide in, Dr. Henry Draper,

Prisms, on a Photometer made with Translucent, J. Joly, 537
Prjevalsky (Col.), his Hoang-Ho Journey, 15, 63, 253 ; Thibet

Expedition, 493, 635
Proceedings of the Boston Natural History Society, 519
Proceedings of the Linnean Society of New South Wales, 591
Proceedings of the Royal Society of Queensland, 495
Products, Mineral, of the United States, 404
"Properties of Matter," Prof. Tait's, Lord Rayleigh, F.R.S.

,

314
Proposed Change in the Astronomical Day, a, M. D. Downing,

523
Proteids in Plants, Digestion of, Sidney Martin, 563
Protoplasm, Chemical Difference between Living and Dead,

Dr. Oscar Loew, 563
"Protozoa," Biitschli's, Prof. E. Ray Lankester, F.R.S., 145
Protractor and Goniometer, a New Form of, W, F. Stanley,

402
Pryer (H. ), Notes on Miistda itatsi and Conius japonensis, no

;

Lepidoptera of Great Britain and Japan compared, 427
Psicofisiologia, un Capitolo di, Enrico dal Pozzo, 413
Ptomaines, Prof. Brieger on the, 239
Public Opinion and State Aid to Science, 497
Pulsation in the Veins, 437; J. Hippisley, 389, 574; Dr. J.
W. Williams, 466

Pumpelly (Raphael), Composite Portraits of Members of the

National Academy of Sciences, 176

Quain (Dr.), on the Low Popular Estimate of Medicine, 608
Qualitative Inorganic Analysis, a Practical Treatise on Practical

Chemistry and, Frank Clowes, 2

Quarterly Journal of Microscopical Science, 116, 591
Quatrefages (M. de), the Red Indians, 164
Queensland, Northern, Meteorological Station in, 279
Queenwood College Mutual Improvement Society, 553
Question of Civil and Astronomical Time, 245
Quinquefoliate Strawberry, E. Lewis Sturtevant, 126

Rabbits in the Western Islands, Are there?, Herbert Ellis, 575
" Rabenhorst's Kryptogamen Flora von Deutschland, Oester-

reich, und der Schweiz," loi

Rabies, Pasteur on Inoculation for, 633
Rackarock, the Hell Gate Explosion and, Dr. H. Sprengel, I

F.R.S., 62s
Radau (K.), Elements of Brooks's Comet, 543
Radiant Energy Recorder, on a. Prof. J. W. Clark, 233, 343
Radiant Light and Heat, Prof. Balfour Stewart, F.R.S., 322,

3S9. 394. 413. 422, 55°

Radiant Matter Spectroscopy, W. Crookes, F.R.S., and M.
Lecoq de Boisbaudran, 283

Radiation, Molecular, in Incandescent Lamp, Dr. J. A.
Fleming, 263

Radlkofer (Prof. L.), Application of the Anatomical Method to

the Determination of the Materials of the Linnean and Old
Herbaria, 563

Rae (John, F.R.S.), a Word or Two on the Best and Safest

Route by which to attain a High Northern Latitude, 565
Railway Congress at Brussels, 401
Railway Locomotion on the Present Principle, William Hedley

the Inventor of, M. Archer, 595
Railway Sleepers, the Question of Metal, 401
Rainbow, B. de Spinoza's Work on the, 30
Rainbow Phenomenon, Chas. Croft, 30 ; Prof. Silvanus P.

Thompson, 54
Rainbow, Tertiary, T. C. Lewis, 523, 626
Rainfall in Norway, 37
Rainfall of N.W. England, Alf. O. Walker, 271
Rainfall for 1S84, British, G. J. Symons, 463
Rainfall in East Indian Archipelago, Statistics of, 494
Rainfall in the Climate of London, on the Sequence of Mean

Temperature and, Dr. Courteney Fox, 536
Rainfall of the British Islands, A. Buchan, 536
Rains in Eastern Asia, Extraordinary, 461
Range, the Ruahine, New Zealand, 108
Rarities, Five Mathematical Book, 30
Rats at Inventions Exhibition, 112
Raudnitz (Dr.), a Vasomotor Centre in Cortex and Cerebrum, 119
Ravensteiu (E. G. ), Batho-Hypsographical Maps, with Special

Reference to a Combination of the Ordnance and Admiralty
Surveys, 565

Rayleigh (Lord, F.R.S.), Self-induction in Relation to Certain
Experiments of Mr. Willoughby Smith and to the Deter-
mination of the Ohm, 7 ; the Theory of Illumination in a

Fog, 22 ; on a Monochromatic Telescope, 22 ; Prof. Tait's

"Properties of Matter," 314; on the Thermodynamic
Efficiency of Thermopiles, 536

Rays, Red, after Sunset, Geo. F. Burder, 466
Reactions, Chemical, Influence of Dilution and Excess on,

Urech, 87
Reade (Mellard), the North Atlantic as a Geological Basin, 609
Reading School, Opening of Chemical Laboratory at, 328
Reale Accademia dei Lincei, 47
Recorder, Radiant Energy, Prof. J. W. Clark, 233, 343
Red Glows, Prof. Ricco, 120
Red Hail, C. Evans, 54 ; Prof. Theodore Schwedoff, 437
Red Indians, the, M. de Quatrefages, 164
Red Men, E. F. im Thurn on the, about the Roraima, 587
Red Rays after Sunset, Geo. F. Burder, 466
Red River Route to South-West China, 554
Red Sea and the Mediterranean, on the Cause of the Extreme

Dissimilarity between the Faunas of the, Prof. E. Hull,

F.R.S., 560
Red Spot on Jupiter, W. F. Denning, 626
" Reeckening van Kanssen," 30
Refraction, Atomic, of Sulphur in Various Compounds, Nasini,

87
Refraction, Double, Experiments on, D. S. Stroumbo, 432 ; on

a Puint in the Theory of, R. T. Glazebrook, F. U.S., 538
Regional Metamorphism, by Prof. Prestwich, F.R.S., 214
Reian Mceris, Projected Restoration of the, and the Province,

Lake, and Canals ascribed to the Patriarch Joseph, Cope
Whitehouse, 565

Reichardt (Dr. H. W.), Death of, 328
Remsen (Prof Ira), an Introduction to the Study of the Com-
pounds of Carbon on Organic Chemistry, M. M. Pattison

Muir, 99
Renard (Prof. A.), on some Rock Specimens from the Islands

of the Fernando Noronha Group, 556
Rendiconti della R. Accademia delle Scienze di Bologna, 1884-

85, 335
Rendiconti del R. Istituto Lombardo, 45, 68, 117, 214, 237,

310, 359, 3S4, 568
Reports of the United States Commission of Fish and Fisheries

for 1S81-82, J. T. Cunningham, 79
Research, Zoologic,\l, 43
Research, the New Endowment for. Dr. Chas. Sedgwick Minot,

297
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Respiration. Prof. Mosso, 47
Resting Position of Oysters. : J. T. Cunningham, 597 ; Col. H.

Stuart VVortley, 625
Revue d'Anthropologie, 615
Rey (Dr. Philippe), on tile Weight of the Cerebral Lobes, 615
Reynolds (Prof. Osbjrne, F.R.S), on the Steam Indicator,

137 ; on the Dilatancy of Media Composed of Rigid Particles

in Contact, 535
Rhine, the, Opening of Direct Steam Traffic between Cologne

and Sea, 164
Rhodium, Three New Compounds of, 359
Kicco (Prof. R.), Red Glows, 120; New Star in Andromeda,

523
Rich (\frs. Caroline W. D.), Hoar Frost, 30
Richardson (CUfford), Chemical Composition of American

Grasses, Prof W. Fream, 525
Richmond P.irii, Trees Strucl< by Lightning in, 460
Richmond, Surrey, Notes on Deep Boring at. Prof Judd,

F.R.S., and C. Homersham, 310
Ridgway (K.), " Water-Birds of North America," 521
Riebecl< (Dr. Emil), Chiitagmg Hill Tribes, 169 ; Death of,

180 ;
" Chittagon^ Hill Tribes," Zoology of the Gayal and

Gaur, W. T. Blanford, F.R.S., 243
Rigid Particles in Contact, on the Dilatancy of Media Composed

of, I'rof. Osborne Reynolds, 535
Riley (Prof), on Cnnda septeiioe im, 253
Riley (James), Rise and I'rogress of the Scotch Steel Trade,

429 ; an Experimental Cupula Furnace, 430
Riveted Joints, Prof. Kennedy on, 21
Rivista Scientifico-Industriale, 45, 117, 189, 359, 568, 615
Roberts (Prof Chandler, F.R.S. ), on the Development of

Technical Instraction in Metallurgy, 608
Robin (M.), Death of, 578
Robinson (Edward E.) Photographic Action on Ebonite, 626
Rnclc- Round Glasgow, Among the, Dugald Bell, 624
Rocky Mountain Region of Canada, on the Mesozoic Floras of

the. Sir W. Dawson, F.R.S., 164
Roman Sanitary Congress, the, 62
Roman Lettering .adopted by Japanese Scientific Societies foe

their Proceedings, 494
Romans, the Topography of Italy under the, 376
Rome : Reale Accadc-inia dei Lincei, 95, 120 ; Discovery of

Stores of Elephants' Tusks and Lentils in, 279 ; Internatiooal
Sanitary Conference in, 217

Romanes (Dr. Geo. J., F.R.S.), Homing Faculty of Hymeno-
ptera, 630

Rookwood (Prof. C. G.), American Earthquakes, 300; Recent
Progress in Vulcanology and Seismology, 609

Roraima, E. F. im Thurn on the Red Men about, 587
Rosse (Lord, F.R.S.), Nebula in Andromeda, 437 ; the New

Star in Andromeda, 465
Rotating Vacuum Tube, on Certain Spectral Images Produced

by a, Shelfoi'd Bidwell, 30
Roth (H. Ling), Animal Parasites of the Sugar-Cane, 268
Rothauisted, Field lixperiments at, Prof J. Wrightson, 58
Rotifers, on the Development of. Miss Pereyaslavtseff, 570
Rougerie (Mgr., Bishop of Pamier), the Anemogene, 519
Rowan (F. J.), the Iron Trade of Scotland, 429
Royal Agricultural Society of England, Journal of, 222
Koyal Aquarium, Dogfish Ova at, 515
Royal Archaeological Institute, the, 252 ; W. M. Flinders

Petrie's Collection of Egyptian Antiquities at, 353
Royal Geographical Society : the New President, I r ; Anni-

versary of the, 136
Royal Geographical Society of Antwerp, 302
Royal Horticultural Society and the Exhibition of Co'onial

Plants, &c., 278
Royal Institute of British Architects, 133
Royal Institution, 85
Royal Meteorological Society, 23, 118, 190, 287, 552.
Royal Observatory, Greenwich, Visitation of the, 138
Ro)al Society, 34, 45, 68, 91, 109, 117, 132, 142, 166, 1S9,

214, 237, 262; New Fellows, 10, 132; Conversazion', 158
R'lyal Society of Canada, 258
Royal Society of New South Wales, 234, 264, 432, 462
Ruahine Ran'^e, the. New Zealand, loS
Riicker (Prof. A. W.), on the Self- Regulation of the Compound
Dynamo, 22; Liquid Films, 210

Ritdorff (F. ), Solubility of Salt Mixtures, srg
Rugby School Natural History Society, 6-2.

Rule, the Slide, C. V. Boys, 627
Rule of Road: George Campbell, M.P., on the Rule of the

Road fro.n an Anthropological Point of View, 587
Rundschau fiir Geographic und Slatistik, 464
Russell (H. C), on the Rising of the Eastern Coast of Aus-

tralia, 234
Russell (J. Scott, F.R.S.), Wave of Translation in the Oceans

of W:iter, Air, and Ether, 546
Russell (Dr. W. J., K.R.S.), Spectroscopic Observations on

Dissolved Cobaltous Chloride, 143
Russia : Publications of the Russian Geographical Society, 15,

6i, 163, 16S, 495 ; Izvestiaofthe, 59 ; Fauna of Russian Central

Asia, Rev. Dr. Henry Lansdell, 56 ; Industrid Education in,

63 ; Thunderstorms in, Klossowki, 160 ; Female Education in,

162 ;
" Russian Central Asia, including Kuldja, Bokhara, Khiva,

and Merv," Dr. Henry Lansdell, 194: Devonian System, of

Rus-ia, 307 ;
Science in Rus ia, 590

Russo- Afghan Boundaries, the, 88

Ryan. Prof. John, 514
Rye (E. C), Zoological Record for 1883, 2

Kzehak (A.), on the Causes of the Andalusian Earthquakes,
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Sahara, the Artesian Wells in the, no; Exploration of, Teis-

serenc de Bart, 164 ; Lieut. Palat's Mission to the, 302

St. Andrews Marine Laboratory, Prof. Mcintosh, 563
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Sak' is, the, 428
Saline Solutions, Effect of Immersion of Solid Bodies in, J.
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Silmon : in the Thames, Landlocked, 254 ; Marked, taken in

Norway, 300 ; the C qjability of, to Jump Waterfalls, Prof.

Landmark, 329; Incubation of Salmon. Ova, 609 ; Hybridi-

sation of Salmonid.v at Howietoun, Francis Day, 562

Salomon (Dr.), Xanthine Bodies in Urine, 496
Salt Industry in Cheshire, Gprman Mission to Inquire into,

494
Salt Mixtures, Solubility of, F. Riidorff, 519

Salt Production in America, 207

Sand, Sonorous, Prof. Bolton, 400
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Sanitary Institute of Great Britain, 207 ; Anniversary Meeting,
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Les Phanerogames," J. Starkie Gardner, 289
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Saunders (Edward), "Dead Humble-Bees under Lime-Trees,

427
Saunders (Trelawney), Retirement of, 426
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F.R.S., 388
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S hiagintweit (Robert von), Death of, 133
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Egypt, 161
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and Art Museum, Eilinbiugh, lo ; Sir John Lubbock on
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401 ;
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Scottish Meteorological Society, 300, 636

Scratching, Spectra Produced in Glass by, E. F. J. Love,
270

Sea, on the Depth to which the Sun's Light will Penetrate into

the, Fol and Sarasin, 132
Sea, Ozone at. Dr. W. J. Black, 416
Sea and Air, Observation- of the Temperature of the, made
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ment and Regulation of our. Prof. E. Ray Lankester, F. R.S.,

6S
Sea-Coasts, Erosion, 530
Sea-Serpent off Nordland Coast, Rumoured Appearance of the,

463
Seabroke (Geo. M.), New Star in Andromeda, 523
Seashore, Fauna of the, W. R. Hughes, 294 ; Arthur R. Hunt,

243, 390; Prof. H. N. Moseley, F.R. S., 212, 417
Sebaceous Glands, the Functions of the, Prof Fritsch,
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Secondary Generators of Messr.-=. Gaulard and Gibbs at the

Inventions Exhibition, 225
See (Germain), "Bacillary Phthisis of the Lungs," 341
Scismological Society of Japan, 299
Seismology, Fouque's Electrical Apparatus for Registering

Propagation of Earthquakes, 254
Seismology, Recent Progress in. Prof. Roc^wood, 609
Selenium, the Action of Light in Diminishing the Electrical

Resistance of, Shelford Bidwell, 167, 215
Self-Induction in Relation to Certain Experiments of Mr.
Willoughby Smith and to the Determination ol the Ohm,
Lord Rayleigh, F.R.S., 7
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Survey of Canada, 242

Senex, " Speed" and "Velocity," 78
Sense, Common, of the E.xact Sciences, W. K. Clifford, Prof.

P. G. Tait, 124
Sense of Colour, Margaret Heaton, 626
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Sewers, Disinfection of. Dr. Italo Giglioli, 415
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Shell-Work : Miss A. W. Buckland on American Shell-Work
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Shot-Firing in Mines : W. Galloway, 596 ; Prof C. G. Kreischer,

Shrubsole (W. H.), Foul Water, 223
Siain, Silk-Culture in. Archer, 611
Siberia, Eastern, Trilobites in, 208
Siemeus's (Frederick) Gas Lamps, 247
Siewers (Carl), Photographing the Aurora Borealis, 29 ; Trans-

lation of Tromholt's Aurora Borealis, 274
Sight, Long, A. Shaw Page, 103
Signs, Language of, used by Oriental Traders, J. Menges on,

231
Silesiau Freshwater Fauna, Dr. O. Zacharias, i6o
Silk, the Anal)sis of. Dr. H. A. Bayne, 258
Silk-Culture in Siam, Archer, 611
Silver-Lead Deposits of Eureka, Nevada, J. S. Curtis,

5°
Sitzungsberichte der Naturwissenschaftlichen Gesellschaft Isis,

214
Skin, the, I>r. Blaschko, 544 : Dr. Lassar's Microscopic Pre-

parations of Skin of Lichen Ruber Patient, 544
Sky-Glows, 147; Dr. F. A. Forel, 173; Robt. C. Leslie,

245
Sleep : Do Fish Sleep?, W. A. Carter, 580
Sleepers (Metal), the Question of, 401
Slide Rule, C. V. Boys, 627
Smell, Phy.--iolc;gy of the Sense of, Herr Aronsohn, 520
Smith (J. Lawrence), " Original Researches in Mineralogy and
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Smith (Col. Murdoch), appointed Director of the Edinburgh

Science and Art Museum, lo
Smith (Percy), Causes of Liability of Certain Trees to be Struck

_

by Lightning, 494
Smith (Willougtiby), Self-induction in Relation to Certain

Experiments of, and to the Determination of the Ohm, Lord
Rayleigh, F.R.S., 7

Smith (Worihington G.), Hut Circles, 29
Smithsonian Institution, 374
"Smokeless Houses and Manufactories," Thos. Fletcher,

134
Smyrna, Earthquake in, 85
Smyth (Prof. C. Piazzi), an Earthquake Invention, 213,

625
Snow, Milne and. Notes on the Kurile Islands, 135
Snow-Storm in Austria, Terrible, 62
Society of Arts, 110 ; Med.ils of, 181

Sohncke (Prof. L.), on the Origin of Thunderstorm Electricity,

406
Solar Corona, P. Tacchini's Observations on, 359
Solar Eclipses, Central, in New Zealand, 86
Solar Maculse, &c., Distribution in Latitude of, Signor Tacchini,

120

Sular Radiation, the Recording of the Direct Intensity of,

502
Solar Spectrum, New Map of the, L. Thollon, 519
Solar Spot-, on the C) clonic Character of the, Faye, 49S
Sole, Male, is not Unknown, Francis Day, 78
Solid Electrolytes, Prof. Silvanus P. Thompson, 366, Shelford

Bidwell, 391
Solomon Islands, Anthropological Notes on the Natives of,

216J
Solothurn, Enormous Swarms of .\nt5 at, 515
Sjlubility of Salt Mixtures, F. Rudorff, 519
.Solution, B. A. Report on, 529
Sorbonne, the New, 328
Sorby (H. C, F. R. S.), on the Structure of Iron and Steel,

39
Sorensen's (Capt.) Visit to Spitzbergen, 113
Soret (J. L.), " Sur le Diapason," 9
Soroloff's Analyses of Water of Neva, 13
Sound, Fallacy of the Present Theory of, Henry A. Mott, Jun.,

Dr. W. H. Stone, 75 ; Tranimission of, Prof. W. E. Ayrton,

F.R S., 575
South Kensington, the School of Science at, 327
Southern Stars, Catalogue of 1000, 636
Sowerby's Whale, on Some Points in the .\natomy of, Pro.^

Turner, 560
Spaltpilze, die, Dr. W. Zopf, 364
Spfctrn, Researches on the Relation between the Molecular
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Structure of Carbon Compounds and their Absorption, Prof.

W. N. Hartley, F.R.S., 93
Spectra Produced in Glass by Scratching, E. F. J. Love,

270
Spectral Images Produced by a Rotating Vacuum- Tube, on

Certain, Shelford Bidwell, 30 ; Dr. Henry Muirhead, 55
Speclro-Photometer, a New, Dr. Kbnig, 191

Spectroscope, a New Stellar, C. V. Zenger, 543
Spectroscopic Observations on Dissolved Cobaltous Chloride,

Dr. W. J. Russell, F.R.S., 143
Spectroscopy, Radiant Matter, W. Crookes, F.R.S., and M.

Lecoq de Boisbaudran, 2S3
Spectrum Analysis : Prof. Tlialen on the Lines of Iron, 253 ; an
Advance in the Theory of Spectral Lines, Dr. Kayser, 312 ;

Janssen's Experiments on the Influence of Gases in, 400 ;
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tisers, 519; Ultra-Violet Spark Spectra Emitted by Metallic

Elements, 529 ; New Map of the Solar Spectrum, L. ThoUon,

S'9
Speed and Velocity, 29, 78
Spermatozoids, Dr. Biondi on the Origin of the, 544
Spheroidal Slate of Liquids, the, Luvini, 635
Spinoza (B. de), Reprint of his Work on the Rainbow,

3°
Spiracle of Fishes in its Relation to the Head as Developed in

the Higher Vertebrates, Prof. Cleland, 561
Spitzbergen, Capf„ Sorensen's Visit to, 113
Sponges, the Australian, R. von Lendenfeld, 639
Sporer (Dr.), on Whirlwinds, 239
Sprengel (Dr. H., F.R.S.), the Hell Gate Explosion and Racka-

rock, 625
Square Bamboo, W. T. Thiselton Dyer, F.R. S., 391
Stadia of the Earth's History, the, M. Faye, 132
Staiths, Superstitions of the Fishermen at, 541
Staminodv of Petals, J. C. Costeius, 53
Standard Pilch, g
Standards of White Light, Discussion on, 537
Stanley (Henry M.), the Congo, 154
Stanley (Sand. S.), Stonelienge, 574
Stanley (W. F. ), a New Form of Protractor and Goniometer,
402 ; on a Portable Scale of Proportions of Human Body,
5S6

^

Starch in Plants, Notes on Experiments as to the Formation of,

under the Influence of the Electric Light, M. Ward,
563

Stars : Binary, 162 ; Binary, 70 Ophiuchi, 402 ; Double Stars,

86, 610; Double-Star 19 (Hev.) Camelopardi, 183;
Variable, 554 ; J. E. Gore, 180 ; Variable-Star V Cygni,

610; the New Star in Andromeda, 460, 465 ; Lord Rosse,

F.K.S., 465; Dr. William Huggins, F.R. S., 465; W. F. Den-
ning, 465 ; J. Edmund Clark, 499 ; A. A. Common, F. R.S.,

522 ; Geo. M. Seabroke, 523 ; A. Ricco, 523 ; Dr. Sophus
Tromholt, 579 ; on the Determination of Time by Correspond-
ing Heights of Different Stars, Prof. Zinger, 63 ; Application

of Photography to Mapping of, Mouchez, 70 ; Stars with
Spectra of the Third Type, 610 ; Catalogue of 1000 Southern
Stars, 636

State Aid to Science, Public Opinion and, 497
Statigrams, J. F. Heyes, 597
Stations, High-Level, Dr. A. Woeikof, 54
Statistical Society, Jubilee of the, 18S
Statistics, U.S. Industrial, 369
Stature, Hereditary, Francis Gallon, F.R.S., on, 507
Steam Indicator, Prof. Osborne Reynolds, F.R.S., on the,

137
Steam Traffic, Direct, between Sea and Cologne, Opening of,

164
Steel and Iron, on the Structure of, H. C. Sorby, F. R..S.

,

39
Steel Trade, Rise and Progress of the Scotch, James Riley,

429
Stellar Spectroscope, a New, C. V. Zenger, 543
Sternum in Birds, on the Development of the. Miss Beatrice

Lindsay, 540
Stevenson (D. A.), Earthquake-Proof Buildings, 316
Steven on (D. A.), and Prof. C. Piazzi Smyth, an Earthquake

Invention, 213
Stevin (Simon), Rare Mathematical Books by, 30
Stewart (Prof. Balfour, F. R. S. ), Radiant Light and Heat, 322,

3S9, 394, 413, 422, 550

Stewart (Prof. Balfour, F.R.S,), and W. W. Haldane Gee,
Lessons in Elementary Practical Physics, 339

Stockholm: Zoological Garden in, 110; Academy of Sciences
nf, 192, 312, 592 ; Meteor near, 230, 515 ; Meteorological
Phenomena at, 279 ; After-Sunglow in, 635

Stokes (Prof. G. G., F.R.S.), Iridescent Crystals of Chlorate of
Potash, 224 ; on Light as a Means of Investigation, Prof.

P. G. Tait, 361
Stokes-Wats m Spark Apparatus, 208
Stone (Dr. W. H.), the Fallacy of the Present Theory of Sound,
Henry A. Mott, Jun., 75 ; International Exhibition, Music
Loan Collection, 174

Stone Age, Articles Discovered at Breonio Veronese, 47 ; Dis-
covery of a Cemetery of the, 401

Stone Axes, Perak, A. H.1II, 626
Stone Implements (Prehistoric) of Eastern Egypt, Dr. Schwein-

furth, 161

Stone, Lenape ; or, the Indian and the Mammoth, H. C. Mercer,
Dr. E. B. Tylor, F.R.S,, 593

Stone Weapons in the Neolithic Age, the Worship of, Prof.

Pigorini, 48
Stonehenge, Meteoric Cycle and, R. Edinonds, 436
Stonehenge, Sand. S. Stanley, 574
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Storms on Atlantic Coast of United States, 427
Straits Settlements, Timbers of the, Howard Newton, 160
Strain Indicator, a Self-Recording, Prof. H. S. Hele Shaw,

70
Strasburg Scientific Congress, 493
Strawberry, a Quinquefoliate, E. Lewis Sturtevant, 126
Stream-Lines of Moving Vortex-Kiugs, Prof. Lodge, 263
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625
Stroumbo (D. S. ), Experiments on Double Refraction, 432
Struthers (Prof.), on the Development of the Vertebrae of the

Elephant, 560 ; on the Development of the Foot of the Horse,

560 ; on the Cervical Vertebr.e of the Greenland Right-
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and other Whales, 560
.Sturtevant (E. Lewis), a Quinquefoliate Strawberry, 136
Styria, Earthquake in, 231, 428
Sub-Lacustrine Ravines of Glacial Streams, F. -A. Forel,

640
Sugar Cane, Animal Parasites of the, H. Ling Roth, 268
Sulphur, Atomic Refraction of, in Various Compounds, Nasini,

Sulphurous Acid in Town Atmospheres, M. G. Witz,

144
Sumac in South Australia, Cultivation of, 462
Sun, on the Hydrogeuic Protuberances of the, Prof. Tacchiui,

48
Sun, Recent Total Eclipse of the, 631
Sun's Light, on the Depth to which it will Penetrate into the

Sea, Fol and Sarasin, 132
Sun-Glo»s—Time—Thunderbolts— Vision, Antoine d'.\bbadie,

29
Sunlight and the Earth's Atmosphere, S. P. Langley, 17,

40
Sunsets, R. McLachlan, F.R.S., 437 ; Red Rays after, Geo. F.

Burder, 466 ; a Remarkable, Paul A. Cobbold, 626 ; Prof.

Kiessling's Investigations into the Origin of the Late Sunset

Glows, J. Edmund Clark, 637
Sunspots, Tacchini's Observations of, 144
Superstitions of the Stai hs Fishermen, 541
Sur rOrigine du Monde, M. Faye, 132
Surface-Tensions of Liquids, on Calculating the, by Means of

Cylindrical Drops or Bubbles, Prof. Pirie, 536
Surface Tension of Water which contains a Gas Dissolved in it.

Prof. Pirie, 536
Surinam, Dr. Ten Kate's Expedition to, 164
Surinam River, Dutch Expedition to, 356
Sutherland (William), Terminology of the Mathematical Theory

of Electricity, 391
Swallows : Migration of, 161 ; a Query as to, 197 ; Wm. Watis,

223 ; a White Swallow, Mary Briggs, 500
Sweden: Geographical Education in, 15; Forest Cultivation

from Seeds in, 230 ; the Herring Fisheries of, 230 ; Mirage
in, 231, 541, 552; Mirage on Lake Weltern, 279; Cyclones

in. 355 ; Fossil Forests in, 402 ; the Highest Mountain in,

404 ; Early Departure of Migratory Birds, 427
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S.witzerland : Prehistoric Remains in, 84 ; Recent Earthquake
in, F. A. Forel, 295 ; Meteorology in, 426

Sword, on the Japanese, Herr Hiitterolt, 635
Sydney, New South Wales : Linnean Society, 238 ; MacT.eay
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T.ait (Prof. P. G ), W. K. Clifford's "Common Sense of the
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of Matter," Lord Rayleigh, F.R.S., 314; Prof. G. G. Stokes
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Sophus Tromholt, 88
Telephone, a Mechanical, 298 ; W. J. Millar. 316
Telescope, on a Monochromatic, Lord Rayleigh, 22
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tory, 62
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Teneriffe. Earthquake in, 300
Ten Kate (Dr. H. Z. C ), Expedition to Surinam, 164;
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B. Tylor, F.R.S., 593
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Ibbetson, 76 ; William Sutherland, 391 ; Henry Muirhead,
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Dr. T. Lauder Brunton, F. R.S., Prof. Arthur Gamgee,
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Thomson (Sir Wm., F. K.S), and Maxwell's Electro-Magnetic
'1 heory of Light, Prof. Geo. Fras. Fitzgerald, 4 ; "Mathe-
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Thunderstorm in Paris, Terrific, 85 ; in Russia, Klossowki,
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Topogr.aphy of Italy under the Romans, the, 376
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GREEK MA THEMA TICS

A Short Histoj-y of Creek Mcitlieinafics. By James Gow,

M.A. (Cambridge University Press, 1S84.)

" ""pHERE are three classes of persons who, being

i mathematical students, require to know some-

thing of the history of their pursuit. The first want only

a general view of leading points, such as can be furnished

by one writer in a few volumes. The second wish to be

able to compare the accounts given by different persons,

and, up to a certain point, to examine the authorities

used by those persons, or at least to keep watch upon

their mode of using them. The third are desirous of

being the critics of the historians, and of amending

their works, if need be."^ The catalogue, which the

writer of this paragraph drew up, was intended for the

second of the above classes. In some further remarks

he arranges the histories under two heads—those which

are written on the plan of Montucla, Bossut (we may now
add M. Marie's " Histoire des Sciences mathematiques

et physiques "), in which a general account is framed out

of the writer's notes or remembrances of miscellaneous

reading ; or in that of Delambre, Woodhouse (we may
add here the name of Todhunter, whose great historical

treatises the late Henry Smith pronounced to be "so

suggestive of research, and so full of its spirit"), in which

the successive writings of eminent men are examined

and described one after the other, so that each chapter

or section is a description of the progress of science in

the hands of some one person, and is complete in itself.

The latter, De Morgan goes on still further to say, is the

plan which is most favourable to accuracy and most in-

teresting to the inquirers of the third class ; the former,

while it better suits the first and second class, leaves the

writer open to many sorts of error which the latter avoids.'-

' De Morgan, " References for the History of the Mathematical Sciences,"

Companion to " British Almanac " for 1843.
^ Both M. Marie and Mr. G..w might profit by De Morgan's remarks on

Indices. " No writer is so much read as the one who makes a good index,

or so much cited." The former author may intend to give a thoroughly
full index at the end of his seven volumes ; the latter gives a fair index, but
it is very far from being complete and satisfactory ; for instance, ^' etpassim

"

is not such a reference as one desires.

Vol. xxxii.—No. 8io

Mr. Gow's work being upon a special branch, viz.

Greek mathematics—which he himself further limits to

arithmetic, algebra, and geometry—comes under the

second of the above two divisions, though for reasons

which are more than once put forward, it is not so

thorough a treatise as we could have wished. When,

however, we learn that the book " represents part of a

collection of notes which I have for many years been

making with a view to a general history of the great

City of Alexandria," and that " the materials for an account

of the Alexandrian Mathematical School grew to exceed

the reasonable limits of a chapter," we are glad that

Mr. Gow determined to publish his results at an earlier

date than he would otherwise have done. What of

accuracy or perfection is sacrificed by a perhaps too

early publication, he will have, we expect, an early

opportunity of making good in a second edition, which we

hope will be called for in the near future. It is a great

reproach to English mathematicians that such books as

this and M. Marie's have hitherto been conspicuous by

their absence in this country. We can happily point to

papers by De Morgan, to special treatises by Todhunter,

to monographs by AUman, and to an interesting resume

by Dr. C. Taylor, but we look in vain for anything of the

nature of a history of mathematical or physical science in

the English language. A tendency of late years to give

small historical notices of mathematical discoveries in

our school text-books has been displayed, and we trust

the time is not far distant when we shall have, if not a

great original work, for which we can hardly look, yet a

primer or primers founded upon the works of Bret-

schneider. Cantor, Hankel, Marie, and others.

Almost every page puts in evidence how greatly Mr-

Gow is indebted to German and French writers ; yet it is

also evident, on a perusal of his work, that he is no blind

follower of those predecessors in the field—he "calls no

one of them master—but when occasion arises he boldly

diflers from them, and gives good reasons for so differing.

We note here that he does not appear to be acquainted

with M. Paul Tannery's work in the same directions as

his own. He refers to him but once (p. loi), and then he

states he has not been able to find the article (quoted by

Cantor). The journal in which the paper is published.
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\h. Bulletin dcs Sciences Malh. ei Astionoiiiigiies, is an

easily accessible one, and we think from the analyses we

have from time to time given in these columns of other

papers by M. Tannery (in Memoires de la Socicte des

Sciences Physiques et Naturelles de Bordeaux) on Greek

arithmetic and geometry, our author would have gathered

useful material in the Bulletin paper and in the Memoires

also.' But this is the only case of omission we have come
across ; the reading is apparentlx most thorough, and

the author's Greek scholarship enables him to improve

upon the translations given by some of these foreign

authorities.

The work consists of three parts. The first part,

entitled " Prolegomena to Arithmetic," discusses the

decimal scale and Egyptian arithmetic in a very thorough

manner. Here, of course, much use is made of the

" Rhind papyrus," a book written by one Ahmes (now put

at 1700 B c), entitled "Directions for Obtaining the

Knowledge of all Dark Things," which consists mainly of

statements of results. One could wish some safe means
could be discovered by the Museum authorities for un.

folding the " olden leather-roll on a mathematical sub-

ject " which is "apparently too stift'to be opened "
! (note,

p. 16).

There are naturally statements in these early chapters

which are fairly open to objection, but they are clearly

put, and the results, as Mr. Gow gets them, are sum-

marised on pp 20, 21.

The second part treats of Greek arithmetic under ' Lo-

gistica, or Calculation and Arithmetica, or Greek Theory
of Numbers." This part is very carefully done, and
enables the reader to get a clear idea of the processes

employed. Plato's appreciation of logistic may be in-

ferred from his direction (Legg, 819 v.) that "free boys
shall be taught calculation, a purely childish art, by
pleasant sports, with apples, garlands, &c." -

The third part treats of Greek geometry, and upon it

we could expatiate at some length, but that is hardly our

business on the present occasion. We need only say that

there is much good work. Dr. Allui.in's powerful rectifi-

cation of the position of Eudo.xus did not appear in time

to be of service to Mr. Gow (he mentions the fact of its

publication on p. x. of the Addenda). Most of the geo-

meters appear to have justice done them. We miss some
of the touches which appear in M. Marie's work, but

again we find a compensation in the fuller account given

of Menelaus, and of the proposition now usually cited

by the name of that geometer. Chapter V. discusses
" prehistoric and Egyptian geometry," in which is given

an account of Ahnies' work. Chapter VI. takes " Greek
Geometry to Euclid" in five sections. Of the Pytha-
goreans, the Eudemian summary (which has in previous

numbers been referred to in our notices of Dr. Allman's
papers) says they made geometry " a liberal education ;

"

and other writers, referred to by Mr. Gow, attribute to

them the maxim, " A figure and a stride : not a figure

and sixpence gained" (p. 153). In connection with this

characteristic maxim we may give the story, which, in the

Greek, forms the motto on the title-page of Mr. Gow's

' In the BuiUlin for March, 1S85, there is a paper by M. Tannery, " Sur
l".\rithnitftique Pythagorienne " (pp. 69 88).

- It is curious to note that there wa? a Cocter before Cocker : cf the
Lucianic compliment, " Vou reckon like Niconiachus of Gerasa" ; see also,
in the opp.-)site direction, " Budget of Paradoxes." p. 30.

book, \\z. " A youth who had begun to read geometry
with Euclid, when he had learnt the first proposition,

inquired ' What do I get by learning these things ?
' So

Euclid called his slave, and said :
' Give him threepence,

since he must make a gain out of what he learns.' " Many
such boys there are, even in this nineteenth century, who
are ever asking, " What is the use of learning Euclid ?

"

We thank Mr. Gow for his story from Stobseus, which

will possibly make us better prepared to answer the

question the next time we are asked it. There is much
other quotable matter, but we hasten to a close.' Chap-
ter VII. gives an account of Euclid (what little is known
of him, his writings, historj- of text of " Elements," and
modern history of the book-), Archimedes, and Apollo-

nius. Chapter VIII. is on " Geometry in Second Cent-

ury B.C. ;" Chapter IX., " From Geminus to Ptolemy; "

and Chapter X., " Lost Years," principallv occupied

with an account of Pappus and his " Mathematicae

Collectiones."

Some matters of interest are illustrated, as the intro-

duction of the signs in algebra, of the sine in trigono-

metry (it does not seem to be generally known that the

first occurrence of " tangent " and " secant " is traced by
De Morgan to a work by T. Finkius, " Geometric rotundi

libri xiiii.," Basilea, 1583), the derivation of "almagest"

(cf. Chaucer's Clerk Nicholas, who had

—

" His almagestc and bokes grete and s:iall,

His astrelabre, longing for his art,

His augriui stones, layen faire a;iart

On shelves couched at his beddes head ")

and a few others.

On page 290, line 9 up, for Xi; read a ;.

OUR BOOK SHELF
Tlie Zoological Record for 1 8 S3, being i'o'iniic XX. of

the Record of Zoological Literature. Edited by E. C.

Rye, F.Z.S., &c. (London: John Van Voorst. 1884.)

Although bearing on its title-page the date 1884, it was
not until the end of January in this year that the "Zoolo-
gical Record for 1883 " was, in its entire form, laid before
the public. It comes to us with a melancholy interest, as
being the last under the editorship of the late Mr. Rye,
whose untimely death we have so recenth- recorded and
deplored. .Again in this volume we have to mention still

further changes in the staft' of the Recorders. Prof
Sollas takes Mr. S. O. Ridley's place as recording the-

sponges, and Prof Haddon that of Mr. W. Saville Kent
in recording the Protozoa. Other engagements havt^

prevented the Rev. O. P. Cambridge recording the litera

ture of the Arachnids for 1883, and it has been arranged
that Mr. T D. Gibson-Carmichael is to record the litera-

ture of this group for 1883 and 1S84 in the next volume
of the " Record."
A rapid glance over the contents of the volume brings

to light the fact that in all the leading groups of the ani-

mal kingdom a goodly amount of work has been accom-
^ Hippocrates of Chios was one of the greatest geometers of antiquity ;

h^ lost his property, as a merchant, by piracy or chicanery Aristotle speaks

of him as "slow and stupid " ''There seems to be no other ground for thf

criticism than that a Greek would call a man a fool who was cheated of hi.s

property There are still extant mathematicians who are singularlydeficient

in ability for any studies but their own."
2 In his " English Mathematical and Astronomical Writers " (companioi;

to " British Almanac for 1837," p. 38), De Morgan made one of his shrewtl

guesses that Billingsley's (first English) Euclid wascertainly made from th-

Greek, and not from any of the Arabico-Latin versions This surmise ha.-

been found correct by G. B. Halsted in the American Jonrnttl 0/ Maihf
titatics, vol. ii. pp. 46-48. We notice that Mr. Gow gives the same referenc.-

in his Addenda. Mr. Gow gives a proof of a prop, (xxii.) of Euclid'^

optics which recalls a pass.ige in the recent brochure "Flatland:" it i^.

"If a circle be described in the same plane as the eye, it will seem to be a
straight line."
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plished in the year 18S3, and that many of tlie lacuna: in

our knowledge are being steadily filled in. The Mollusc-

oidea seem to have had more than ordinary attention

paid to them, and the record of this group by Prof E.

von Martin appears to be extremely well done. .As usual,

Messrs. W. H. Kirby and R. McLachlan record the

enormous section of Insecta, the lion's share falling to

the former, the latter confining his attention to the

Neuroptera and Orthoptera. In his treatment of the

general subject (Insecta) the recorder frequently quotes

memoirs relating to the structure, &c., of the groups re-

corded by Mr. McLachlan, and it is not without interest

to note that, while some of these are the subjects of a

double record, others are not. One interesting fact, show-

ing the importance which a "Zoological Record,'' when
complete, is to the working naturalist, is alluded to by
Mr. iSIcLachlan in his remarks introducing us to H. de
Saussure (" Memoires pour servir a I'Histoire naturelle

du Mxeque des .Antilles, et des Etats-Unis. Ortho-

pteres de I'Amerique moyenne : Famille des Blattides."

Geneve, 1S64); — " This very important memoir is

noticed at the request of the author. It escaped
notice in the early volumes of this ' Record ' (which com-
menced with the year 1864), and also in the German
Bericht. It would also appear to have escaped the notice

of workers on Blattida: generally, for none of the new
terms employed therein for generic, &c., division are in-

cluded in Scudder's just published laborious 'Universal

Index' which extends down to 1879." Scudder's Xew
Index is, however, far from being a full record of generic

names in any one group.

The new names proposed for genera or sub-genera, as

recorded in this volume, amount, the editor informs us,

to 1079, as against 1015 of last volume, and this without

including any of the Arachnids. Of these, no less than

1 15 require re-naming, having been already in use. This

number aflbrds no clue to the amount of new species

described, which is considerably larger, thus indicating

for the present no lack of work for the systematic

zoologist.

The British Association for the Advancement of Science

still continues its grant of 100/., and the Government
Grant Committee of the Royal Society renewed its vote

of 150/., while the Zoological Record Association itself

keeps up both the number of its members and subscribers.

A Treatise on Practical Chemistry and Qualitative

Inorganic Analysis. By Frank Clowes, D.Sc. Lond.

Pp. XV., 376. Fourth Edition. (London : J. and A.

Churchill, 1885.)

This well-known manual has reached a fourth edition.

It very thoroughly fulfils the aim which is set forth in the

preface, viz. to place trustworthy and practical methods
of qualitative analysis in the hands of the student. If the

chemical student must still devote a large amount of his

time to qualitative testing, then he certainly could not do
better than follow the directions of this book. But the

very excellence of the tables and methods of the book
before us makes us more than ever doubt the wisdom of

attempting to teach the science of chemistry by a course

of " test-tubing. ' The art can be learnt by rules and
formulae, but the science comes not by such as these.

This book only includes what "directly beirs on the

ordinary requirements of the laboratory student " ; its

directions are those of a man who knows what he is

writing about, and who has learnt what he teaches by
good honest work in the laboratory. It contains many
of those results of laboratory experience which are

usually preserved in the private note-books of the

teacher, and which may almost be regarded as trade

secrets. The only fault we have to find is that the book
tends too much in the direction of recipes. Were a

student to work conscientiously through the book he

would certainly be an accomplished analyst, but we are

afraid he might have ceased to be a chemist. However
excellent rules and tables may be in their own way, it is

possible to have too much of them. In fact, the better

they are the less one wants to be bound by them. The
" tables of differences " given in the book are excellent

;

in the hands of a good teacher they might be made the

basis of a really scientific training. But the ordinary

student will not trouble to develope methods from the facts

set before him in these tables ; he will pass on to the

systematic e.xamination of simple salts, and be caught in

the fatal whirlpool of "experiment," "observation,"
" inference." M. M. P. M.

Original Researches in Mineralogy and Chemistry. By
j'. Lawrence Smith. Edited by J. B. Marvin. (Louis-

ville, 1884.)

In a recent number (vol. xxxi. p. 220) we gave a statement

of the life and work of the late Prof. J. Lawrence Smith

condensed from a memoir prepared at the request of the

National .Academy of Sciences, Washington, by Prof B.

Silliman, who was so soon to follow his friend to his long

rest. The papers containing the original investigations

of Prof L. Smith have now been collected together and
reprinted as a memorial volume intended for presentation

to his friends. Three memoirs prepared by Mr. Marvin,

Mr. Michel, and Prof. Silliman respectively, form an

appropriate introduction, and give one a good glimpse

into his life and character. The work is clearly printed

on good paper, and will be highly appreciated by his

numerous friends, to each of whom a copy has been pre-

sented by his widow.

Lehrbuch der Mineralogie. \o\\ Dr. Gustav Tschermak.

Zweite, verbesserte Aiiflage. (Wien : Alfred Holder,

1885.)

We are glad to find that a second edition of this work is

already called for, although the latter part of the first

edition appeared so lately as 1884. In our notice of the

first part of that edition (vol. xxiv. p. 355; we directed

attention to the excellent character of the work, and gave

a brief statement of its contents ; we now need only remind

our readers that the author is a thorough master of his sub-

ject, who has done a large amount of original and valuable

work, and further, has had a long teaching experience as

Professor of .Mineralogy in the University of Vienna.

The work is but slightly changed in the present edition ;

the length is increased by a few pages through the incor-

poration of the results of investigations made since the

first part left the press in 1881 ; the contents are well up

to date. If some University Professor would provide us

with an equivalent work written in our own tongue the

study of mineralogy in this country would begin to revive.

LETTERS TO THE EDITOR
\TheEditordoesnolholdhimselJresponsttlefctofinionscxpressed

by his correspondents. Neither can he undertake tc rdtirn,

or to correspond with the writers of, rejected manuscripts.

No noticeis taken of anonyjiious communications.

[The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance e-^-^n

of communications containingintercstins:and no^'el facts.^

Mr. Lowne on the Morphology of Insects' Eyes

I DESIRE to give an unqualified denial to the imputation made

by Mr. Lowne in his letter to Nature of -\pril 9 (p. 528), that

my opinion with regard to his paper on the structure of the eye

in Arthropods was formed under the influence of my colleague.

Prof Lankester, or that any consultation upon the paper took

place between us. References of papers for the Royal Society

are strictly confidential, and I did not know the name of the

second referee until after I had come to a conclusion upon the

subject—a conclusion which was only arrived at as the result of

a long and patient investigation of Mr. Lowne's preparations.
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and the nature of which may be inferred from the fact tliat I

advised the author to witlidraw his paper and submit the subject

to a renewed investijjation, with the aid of improved methods.

With regard to the question, which Mr. I.owne raises, as to

my competency to form any opinion at all, on the ground that

I had not myself devoted any special attention to the literature

of the subject, I may remark that the points which had practi-

cally to be decided were (l) whether Mr. Lowne's s^tatements

were in themselves probable, and (2) whether they were corrob-

orated by his preparations. Had I not felt myself qualified to

form an opinion on these points I should not have accepted the

reference. E. A. Schafer

The Late Prof. Clifford's Papers

In the "Mathematical Papers" (pp. 628-37) I was able to

print the syllabuses of a series of ten lectures delivered by Prof

Clifford to a class of ladies at South Kensington in the spring

and summer of 1869. Whilst turning over a collection of mis-

cellaneous papers, in a box, Mrs. Clifford and I had the good
fortune to light upon a manuscript quite ready for printing,

and this {" Mathematical Papers," p. 628) subsequently formed

part of the volume on " Seeing and Thinking ; " but we could

not find any trace of any more manuscript of the above-men-

tioned series of lectures. Just before the recent Easter holidays

Prof. Karl Pearson returned to me a few pages of manuscript

bearing on the International Scientific Series volume which I

had lent him, and with them he sent me a large note book

which had been in the late Prof. Rowe's hands. On open-

ing this book I at once saw that it contained very full

notes of other lectures of the course. In fact. Lecture II.

("On Plane Surfaces and Straight Lines") is quite ready

for press, as is al-o, I think, Lecture III. (" On the Rota-

tion of Plane Figures ") ; Lecture IV. (" Of Similar Figures ")

is a fragment, and still more fragmentary is Lecture V. ("The
First Principles of Calculation"). Of Lecture VI. ("The
Theorem of Pythagoras ") there are two loose sheets of figures :

on one sheet is " the Bride's Chair," and the figures on this and

the other sheet show that my information was correct, and that

the remarks on pp. 633, 637 are ad rim. As Lecture IX.
(" On the Shadows of a Circle") is very fully illustrated in the

recent volume edited by Prof. Pearson, we see that we are in

possession of a fairly complete presentment of Prof. Clifford's

views on the subjects of the course of lectures.

Messrs. Macniillan have stated their willingness to publish the

MS. of the second part of " The Elements of Dynamics," and

I h 'pe to be able, after a re-examination of it, to put the work
into their hands for printing. When this book is got out, and

the above lectures published in some shape yet to be determined,

the mathematical world will be in possession of all that we can

now look for from the hands of this great master.

University College School, April 25 R. TUCKER

Sir Wm. Thomson and Maxwell's Electro-magnetic
Theory of Light

Shortly after writing my former letter I saw a copy of the

verbatim report of Sir Wm. Thomson's lectures in Baltimore,

and would have written to you to that effect and to apologise to

Mr. Forbes for having doubted the accuracy of ^\'hat I thought

was his report, only that I met him in London about that time,

and he then desired me not to do so. Sir William Thomson has

now himself stated that the passage is correctly quoted, and I

can only regret that he has expressed himself in the way he did.

I certainly think that anybody reading the passage would

imagine that the velocity of propagation of electro-magnetic

disturbances upon Maxwell's electro-magnetic theory of light,

which he showed to be the same as the velocity of propagation

of light, and to be a true velocity of wave-propagation—any

one, I say, would suppose that this was the same thing as that

Sir Wm. Thomson calculated in the year 1854.

Sir Wm. Thomson certainly says, "That is a very different

case," but the rest of this sentence is rather ambiguous as to what

the "it" after "putting" refers to, and I am afraid that many
people will imagine that, in .Sir William Thomson's opinion.

Maxwell has made some unjustifiable assumption. I believe,

however, that all he thinks is that Maxwell has not made a

satisfactorily definite thing of the so-called electro-magnetic

theory of light.

In Sir Wm. Thomson's article in Nichol's "Cyclopaedia"

he puts the matter very clearly indeed. He says :
—" The law

of this phenomenon [transmission of electric signals] is identical

with that which Fourier . . . found as the law of propagation

of summer heat and winter cold to different parts of the earth,"

i.e. it obeys the laws of a diffusion and not of a wave-propaga-

tion ; and again:—"Now it is obvious from these results

[experimental results] that the supposed velocity of transmission

of electric signals is not a definite const.ant like that of light :

"

and afterwards he says that, when an initial current is started,

the potential rises simultaneously at all points, and that the

apparent velocity woidd depend on the deHcacy of our instru-

ments. All tliese obviously distinguish between the propaga-

tion of a variable current in a conductor and a true wave-
propagation.

He has also clearly pointed out a direction in which to look

for a true wave-propagation. It will make his position clearer,

and also Maxwell's, to use his analogy between water in an

elastic tube and a conductor of electricity. I will suppose the

water contained in a tube bored out of a very large lump
of india-rubber. He enumerates three electric qualities con-

cerned, and their hydrodynamic analogues :— (i) "Charge" or

electrical accumulation in a conductor subjected in any way to

the process of electrification. (2) " Electro-m.ignetic induction"

or electromotive force excited in a conductor by variations of

electric current. (3) Resistance to conduction through a solid.

The hydrodynamic analogues are :— (i) Accumulation of a

greater or less quantity of water in any part of the canal or tube.

(2) Inertia of the water. (3) Viscosity or fluid friction. He
explains that a true wave-propagation arises from the compressi-

bility of the water, combined with hs inertia, and that if the

tube be elastic, like india-rubber, there would also arise a wave-
propagation. " Accordingly," he says, "a definite velocity of

propagation of electric impulses, depending on the inertia

and the capacity for charge, is to be looked for, as has been
done in a first article, published by Kirchhoft", on the subject."

Now, in all this discussion Sir Wm. Thomson omits to men-
tion the only thing that is at all analogous to Maxwell's propa-

gation of wave disturbances in non-conductors, and it arises

from his considering the water as contained in a tube like

ordinary india-rubber tubes, instead of in a tube bored in an
indefinitely large lump of india-rubber. If we consider this

case it is evident that one of the co:iditions to be considered is

the propagation of waves in this lump of india-rubber. In Sir

Wm. Thomson's tube there would of course be a velocity of

wave propagation in the india-rubber, but that is a veiy different

matter from the propagation of disturbances away from the

neighbourhood of the tube by which energy would be carried

away from it. To do this Sir Wm. Thomson should have in-

cluded the propagation of sound in the air or whatever he sup-

posed surrounding the outside of his tube. Without including

this, he was not including anything a bit analogous to Maxwell's

electromagnetic theory of light. In Sir Wm. Thomson's tube

the whole state of affairs at any time could be expressed in terms

of variables that represented bodies near the tube, while in the

other case it would be absolutely necessary to introduce variables

representing every part of the india-rubber which I have sup-

posed of indefinite extent. This is just the difference between

Sir Wm. Thomson's and Maxwell's views. According to Max-
well's view there is a great deal more going on outside the con-

ductor than inside it, and it is evident that the inertia of the

water is a very bad analogue to electromagnetic induction, for

this latter depends essentially upon the form of the circuit, and

not only upon its section and length. Max',-, ell has shown that

li^ht may be a wave-propagation of what are on his theory

aiialoi;o?is, though probably utterly unlike the distorsional waves
propagated in the india-rubber, and has shown that a medium
which would only transmit disturbances analogous to these

would explain electric and magnetic phenomena. It is to be

remembered that Maxwell's theory gets rid of all action at a

distance, and that the only e.xperimenium eiiic/shelvieen theories

of action at a distance and of action through a medium is that

in this latter case the energy may be propagated in time through

the medium, while in the lormer it cannot.

I cannot conclude without protesting strongly against Sir Wm.
Thomson's speaking of the ether as /lie a jelly. It is in .some

respects analogous to one, but we certainly know a great deal

too little about it to say that it is like one. May be Maxwell's

conceptions as to its structure are not very definite, but neither

are any body's as to the actual structure of a jelly, and there is

no real difficulty in supposing a medium whose condition is
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represented by symbols tliat obey the laws that Maxwell has
shown shuld be the laws of symbols representing the condition
of a medium that would explain electric and magnetic pheno-
mena. It seems very unlikely that any jelly is at all like the

ether that Maxwell supposes. It seems much more likely that

what he called " electric displacements '' are ch.anges in structure

of the elements of the ether, and not actual dispKacements of the

elements. He guards against this being supposed a necessary
part of his theory when he defines polarisation in terms that

certainly require a change of structure rather than a change of

position, so that I think the word "displacement" was un-
fortunately chosen. I also think that Sir \Vm. Thomson, not-

withstanding his guarded statements on the subject, is lending
his overwhelming authority to a view of the ether which is not
justified by our prerent knov\ ledge and which may lead to the

same unfortunate results in delaying the progress of science as

arose from Sir Isaac Newton's equally guarded advocacy of the

corpuscular theory of optics. Geo. Fras. Fitzgerald
40, Trinity College, April 25

The April Meteors

In 1882 the Lyrid meteor shower (epoch, April 19-20) was
noticed to be far more conspicuous tlian usual. The display had
been quiescent for some years ; it appeared to have degenerated
into a third rate shower, scarcely deserving the trouble of ob-
serv.atioii. But in the year mentioned the stream gave distinct

intimation of greater intensity, and showed the necessity of
continuing annual observations of periodical showers such as

this, even though they may exhibit, during a comparatively long
interval, but a very feeble sustenance of the richness recorded in

former times.

On April 20, 1882, Mr. Corder, at Chelmsford, watching for

three hours between dusk and I2h. 30m., counted 26 Lyrids
and 8 meteors belonging to other contemporary radiants of minor
character. He regarded the horary rate of apparition on that

occasion as about two or three times as high as on any other
occasion since 1877, when he had been able to watch for the
display. He found the radiant at 268° + 37°, and remarked that

four of the meteors seen were as brilliant as first-magnitude
stars, but he had never found them a very interesting species in

respect to their visil>le appearances.
No observations of the shower were obtained in 1883, the

moon being near the full at the time of its occurrence ; but in

1884 the conditions were more favourable. On the night of

April 19, in the hour preceding midnight, 17 Lyrids were ob-
served by the writer at Bristol. During the last quarter of an
hour of the watch the sky was much clouded, and only one
Lyrid seen. The horary number w as computed as 22 for one
observer—evidently, therefore, the display of 1884 was a notable
one, and it was very unfortunate that a clouded sky prevented
the development of the shower being watched through the morn-
ing hours of April 20, when possibly it may have attained a
richness without parallel in late years. On the evening of
April 20 it had evidently become exhausted, for in a watch of

twenty minutes not a single shooting-star appeared, though the
sky was very clear.

The present return of the Lyrids occurred under very auspicious

circumstances. The moon offered no impediment to morning
obser\'ations, which is far the best time to watch for these
meteors, as the radiant, west of a Lyroe, is very low in the
evening hours. The nights of April 17, 18, 19, and 20 were
cloudless throughout, and on the three latter dates observations
were made here with the following results :

—

Period

April 18

3i

=«o 4-33i'
=67! 4- 33

=

= 74 -t-33i3

.^p. 18-20 ... TO 30 lo 15 30 ... 9.^ ... 8r ... 30 ... 267"2-l-33'3

After April 20 moonlight and cloudy weather eftectually pre-
vented further work.
The table furnishes us with some interesting facts. It shows

that during the three nights the proportion of Lyrids to uncon-
formable meteors was very nearly the same, namely, as 3 to 5?
and that the horary rate of their apparition was little more than

3. It also shows a very marked displacement of the radiant (in

' Sky clear ; .slight haze. ^ lb. 3 .Sky very clear.

the direction of east longitude) from night to night. I regard
this as the most interesting and certain feature observed. The
three centres resulting from the paths of short meteors, observed
with the utmost care, may each be relied on as very accurate. It

therefore appears most conclusive that the radiant point of the
Lyrids, similar to that of the .\ugust Perseids, increases in right
ascension from night to night, and the extent of this displace-
ment is even greater for the Lyrids than for the Perseids.
On .\pril 19, 1884, ii.ih., I found the radiant at 269' + n",

and on .\pril 19, 18S5, I2^h. (the middle time of the observ.a-

tion), at 267^° + T,-^. Allowing for the difterence (about 12') in
the sun s longitude at the two epochs in applying the correction
for the displacement of the radiant (7° of R.A. daily) observed
this year, we shall find that the two positions are in exact
agreement.
The recent display has been decidedly me.agre in point of

numbers. There is a great falling off since last year, when the
horary rate was nearly eight times as great. But some of the
meteors observed this year were very bright and in a great measure
compensated for their scanty a])paritions. It is curious that three of
the most brilliant Lyrids, equal to or exceeding Jupiter, .appeared in

nearly the same region of the western boundaries of Virgo. On
April iS, at I2h. 57m., one of these fell, with a bright flash and
streak, 10° cast of Spica Virginis. Another on April 20, at

I3h. 14m., came out very suddenly 7° above that star; and a
third, at I4h. im., descended, with a swift, diving motion, about
13° east of the star, so that the path was nearly similar to that
of the first of the three. These five meteors gave transient

iheDiagram exhibiting the displacement in the radiant point amongst
of Hercules and Lyra on the nights of April 18, 19, and 20, if

fl.ashes of yellowish-white light, which brightly illumined the

mist lying along the horizon, and left short streaks of very brief

duration. I saw four other Lyrids, quite equal to first-magnitude

stars, and these, together with the fainter memhers of the same
shower, were nearly all registered amongst the stars surrounding

Lyra, especially those of Hercules, Draco, and Aquila. Alto-

gether I regard the April display of this year as one of con-

siderable importance, for though much less rich than in 1884, it

furnished meteors of greater interest and brilliancy. The low
position of the radiant during observations last year may have

influenced the visible aspect of the meteors from Lyra, especially

as regards the swift, flashing characteristic so invariably noticed

this year in the brighter members, or, possibly, the explanation

may be that near the richer portion of the stream the corpuscles

are smaller in almost the same ratio as the increased condensa-

tion. It will be advisable to regard this question during future

observations of this shower, and especially the new feature

detected this year as to the evident shifting of the radiant point

from night to night. I believe the maximum of the shower is

usually attained with the radiant at 2694° -I- 33' (the radiant

point of its allied Comet I. 1S61 is 270^° -t- 32'). If the display

extends over as long as seven days, and the radiant shifts 7" in

R.A. every day, it is curious that the meteors will be ILtcuHJs

on .\pril 17, 18, and 19, Lyrids on .\pril 20, 21, 22, and 23, and

then Cygiiic/s on April 24.

Contemporary with the special periodical display of this epoch

there are vast numbers of feeble systems which annually give
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some indication ot their presence. This year I ascertained the

positions of several of these showers with great care. The
number of meteors from them averaged from 3 to 5 only, but the

paths intersect nearly at a point in the individual cases, so that

the centres are entitled t'p the same value as positions resulting

from a large number of tracks. I give the best of these co-Lyrid

showes, and the nearest confirmations from previous observa-

tions :
—

Obsen
Observations

Authority

•.. 181 + 35l
... 236 + 62
...'226 + 41
... 296± o
... 230 + 17

... 299 + 24

... 184 + 35 ... March 3i..\pril 12, D.S., 1872.

... 240 + 55 ... April 14, Schiaparelli and Zezioli.

... 223 + 40 ... March i2-April3o. Gregand Herschel.

... 294 i o ... April 16-19, 1877, D.

... 230 + 26 ... April 20-24, Heis.

(298 + 25 ... April 16-19, 1877, D.
"\300 + 20 ... April-May, Corder.

iS-20 ... 213 4- 9 ... 206 -I- 13 ... April 13-May II, Heis.

i8-2o... 226i o ... 22S - 2 ... April 16-19, 1877, D.

The two radiants observed here in 1877 and 1885, with mean
posuion at 295° ± 0° and 298°"5 + 2\°'$, are very interesting.

The former, just preceding tj Aquilje on the equator, supplies

meteors of very great velocity, the latter in Vulpecula gives

swift, streak-leaving meteors. This pair of showers, directed

from points near the apex of the earth's way, are now, I believe,

very exactly determined in regard to their centres of radiation.

That they have hitherto evaded frequent detection is not sur-

prising, as they only become well visible in the morning hours.

It will be useful to watch for these special streams during future

exhibitions of the Lyrids, as well as to note the several other

interesting features closely associated with this well-known
display. W. F. Denning

Chinese Insect Wax
The beetle alluded to in connection with this subject in the

last number of Nature (vol. xxxi. p. 615) is a probably iinde-

scribed species of Bracliylarsus, a genus of the family Antltri-

bidu, allied to the Ciir<uHonidic. Through tlie courtesy of the

authorities at Kew I have had specimens before me. The idea

that it acts as a sort of midwife to assist at the birth of infant

CoccidiC is quite erroneous. Tlie genus Brachyt-irsus is a true

parasite on Coccus, and its h.ibits, in this connection, in Europe,
have long been knotvn. It is of course interesting to find
" unity of habit " prevailing in the case of Coaiis Pe-la, even to

its parasite ; but with regard to the latter there is nothing new
;

some points in the general economy of the wax insect, in the

notes published, are of far greater importance.
Lewisham, May i R. McL.iCHLAX

The New Bird in Natal

There can be little doubt from the description given by Mr.
TurnbuU in your issue of April 16 (p. 554) tliat the bird lately

obtained by him in Natal is the Standard-winged Nightjar,

Cosmetornis (seu Miicrodip/cryx) vcxiliariiis, Gould. It has not

been met with in Cape Colony, whicli accounts for Mr. Turn-
buU's inability to find mention of it in Layard's "Birds of South
Africa; "but in Mr. Sh.arpe's new edition of Layard's work
(which Mr. Turnbull would do well to procure) he will find an
account of this bird given at p. 89. It appears to have a wide
geographical range, being found both on the west and east coasts

of .\frica ; in Angola and Dam.araland, in Natal, on the Zambesi
(where 300 miles up the river Dr. Kirk found it quite common),
in the islands of Bourbon and Madagascar, along the Red Sea
shore, and on the island of Socotra. With this extended range

it is somewhat remarkable thit it has not yet been met with in

Cape Colony. According to the observations of Dr. Kirk the

singular prolongations of the primaries are peculiar to the males,

and a seasonal peculiarity observed only during the months from
October until January. The habits of this bird, like those of

other nightjars, are crepuscular. An excellent coloured figure

of the male is given in Gould's " Icones Avium."

J. E. Hartixg

Wild Bees

A FEW words respecting a colony of wild bees (a speoies of

Aiidrena) which I have just discovered in our garden, may
interest your entomological readers. A day or two ago, on
walking beside a low-turfed mound which supports two trees on

one of our towns, I noticed that the grassy surface on the south
—therefore the sunny—side was covered with little hillocks of
earth, such as ants throw up after rain. On examination each
little heap showed the circular hole which denotes a bee's nest,

and the bees themselves were seen in many places going in antl

out. Some holes were level with the ground, but most hid the
tiny mound of soil cast up in the process of excavation. The
peculiarity of the case seems to me to lie in the great number of
nests forming a complete colony. It is difficult to count them,
but there cannot be less than eighty or ninety in an area^
roughly calculated—of about sixly square feet. Have any of
your readers noticed a similar city of these busypaople? and
can any one supply the specific name ? E. Brow.v

Further Barton, Cirencester, May 2

OX M. WOLF'S MODIFICATION OF FOUC-
AULTS APPARATUS FOR THE MEASURE-
MENT OF THE VELOCITY OF LIGHT

j^ O one who has the true interests of scientific accu-
'^ ' racy at heart can fail to welcome any innovation
whereby the elements of a research may be varied, for

thereby the ever lurking constant error is most readily

eliminated. It seems, therefore, that this in itself is

sufficient reason for the interesting paper communicated
by M. Wolf to the Academie des Sciences {Comptes
Rciidiis, 9 Fi5vrier), describing a very ingenious arrange-

ment of Foucault's experiment, and that there was no
occasion for disparaging other work in order to justify

its publication. It is to be hoped that this was done
rather through inadvertence than design, but I feel called

upon to correct some of the misapprehensions under
which the author labours, and particularly those concern-

ing the appearance and distinctions of the image of the

slit in my work on the velocity of light.

M. Wolf remarks that, under the conditions which I

selected, this image, even under the most favourable cir-

cumstances, must be bordered with ver)' large diffraction

fringes, which the atmospheric disturbances transform

into a badly-defined " taclie Itiniineiise." In reply to this,

though I grant that the fringes ought to be present, yet I

can affirm as a matter of fact that they were not to be
seen. Possibly M. Wolf and others may have been
somewhat misled by a drawing of the appearance of the

image given in my work (p 124, Astr. Papers, American
Epiieineris, and Nautical Almanac, vol. i. Part 3) where the

image proper, which is quite clear, is surrounded by a

luminous haze, from which, however, it is very easily

distinguished.

I hardly think that if M. Wolf had given the " specimen
observations" (p. 133 of my work) due consideration, he
would have characterised as a " tache lumineuse " an
image whose position was measured with the following

results (each result is the mean of ten observations made
by one observer, and recorded without divulging the result

by another) :
—

No. I
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most favourable estimate. In the first place, the image
whose position is to be measured to within one-hundredth
of a millimetre is the result of seventy-nine reflections

from concave mirrors !

Secondly, one of these mirrors is to be 2 decimetres

in diameter. Such a mirror used in a reflecting telescope

would show signs of distortion if not carefully mounted

—

even at rest. But this mirror is required to make fifty

revolutions per second, and the distortion is multiplied

by forty reflections from its surface !

Finally, notwithstanding the avowed purpose of di-

minishing the path of the light {"sans augmeiiter U
trajct de la luinicre"), the distance required is greater

than in my own experiments in the proportion of 1600 to

1200, and hence atmospheric disturbances would come
into play in the same proportion—unless especial pre-

cautions were taken to guard against them.
And here, I am free to concede, is an important ad-

vantage, but one which is by no means limited to M.
Wolfs arrangement, but is universally applicable—for by
repeated reflection by plane or by concave reflectors the

whole path, either in Fizeau's method or in Foucault's,

may be confined to a limited space. But I think the

chief object of such an arrangement—namely, to control

easily the homogeneity of the air-column— could be more
advantageously effected by a long underground tunnel

containing a pipe, surrounded, if necessary, by running
water, or, better still, exhausted of air.

At Prof. Newcomb's reqiest I have repeated, with some
alterations, the experiments described in the paper re-

ferred to, and occasionally the appearance of the image
was better than in that work. On one occasion the width

of the image was carefully measured, and found to be
o'25 mm. Evidently there is nothing remarkable in

measuring the position of the centre of an image of this

width within a hundredth of a millimetre.

Again, the " probable error " of my final result, 5 kilo-

metres, would seem to show a somewhat greater degree of

consistency than would be possible had I only a " tache

luiiii/ieitse" to bisect.

I cannot forbear remarking that by astronomical
methods—if M. Wolf entirely mistrusts the results ob-

tained by Cornu, Newcomb, and myself —the velocity of

light is known certainly within i per cent, and that it

would, therefore, denote rather an excess of caution to

deduce a formula for the elimination of a possible un-
certainty of from 5 to 10 per cent., as M. Wolf does in

determining "Tordre M de cette deviation^
In conclusion, I think AI. Wolf is to be congratulated

on the very happy combination he has devised for the

solution of this most fascinating problem—a problem
which, notwithstanding its difficulties, will ultimately

yield a result correct not merely to one part in 3500, but,

I firmly believe, one in 300,000—perhaps one in 1,000,000.

.'Albert A. Michei.son

SELF-INDUCTION IN RELA TION TO CERTAIN
EXPERIMENTS OF MR. IVILLOUGHBY
SMITH, AND TO THE DETERMINATION
OF THE OHM

T N a lecture delivered by Mr. Willoughby Smith before
^ the Royal Institution in June last (see Proceedings)
some experiments are detailed, which are considered to

afford an explanation of discrepancies in the results of

various investigators relating to the ohm, or absolute unit

of electrical resistance. As having given more attention

than probably any one else in recent years to this subject,

I should like to make a few remarks upon Mr. Willoughby
Smith's views, which naturally carry weight correspond-
ing to the good service done by the author in this branch
of science.

In the first series of experiments a primary circuit is

arranged in connection with a battery and interrupter,

and a secondary circuit in connection with a galvanometer
and commutator of such a character that the make and
break induced currents pass in the same direction through
the instrument. Under these circumstances it is found
that at high speeds the insertion of a copper plate between
the primary and secondary spirals entails a notable
diminution in the galvanometer deflection, and this result

is regarded as an mdication that the molecules of copper
need to be polarised by the lines of force— an operation
for which there is not time at the higher speeds. The
orthodox explanation of the experiment would be that

currents are developed by induction in the copper sheet,

which thus screens the secondary spiral from the action

of the primary, and the result is exactly what might have
been anticipated from known electrical principles. 1 have
the less hesitation in saying this, because as a matter of

fact I did anticipate from theory the action of a combina-
tion very similar in character. The experiment is de-

scribed in the Philosophical Magazine for May, 1882,

and differs from Mr. W. Smith's only in the substitution

of a telephone for the galvanometer, and of a microphone
for the interruptor, no reverser in the secondary circuit

being required. By the interposition of a thick copper
sheet the sound is greatly enfeebled.

The second series of experiments were made with

Faraday's "new magneto-electric machine," in which a
copper disk rotates about its centre between the poles of

a horse-shoe magnet. The currents developed are ex-

amined with a galvanometer whose electrodes touch two
points upon the disk— in Mr. W. Smith's experiments,

one at the centre, and the other at the circumference.

At low speeds the distribution is symmetrical with respect

to that diameter of the disk which is passing at any
moment between the poles ; but, as the speed is in-

creased, a certain "drag"' is observed, disturbing the

symmetry. This drag, or lagging, was noticed by
Nobili in a very similar arrangement as long ago as

1833 ("Wiedemann's Electricity," third edition, vol. iv.,

§ 374)1 a"d 's "o doubt to be attributed to the induction

of the currents upon themselves.

This question of self-induction is indeed a very im-

portant one in respect of certain methods for determining

the ohm ; but it certainly cannot be said to have been
neglected, as Mr. W. Smith seems to suggest. Both in

the original experiments of the British Association Com-
mittee with a coil revolving about a vertical axis, and
in my own recent repetition of them, the self-induction

of the coil is a most important feature, and may cause a

displacement of the position of maximum current from

the plane of the magnetic meridian through as much as

20°. In my paper {Phil. Trans., 18S2, p. 661) I thought

I had discussed the question at almost tedious length.

It is possible that Mr. W. Smith had in his mind rather

determinations by the method of Lorcnz, in which

Faraday's disk is used. The arrangement here, however,

differs in one very important respect from that of Mr. W.
Smith's experiments in that the lines of force are sym-

metrically arranged in relation to the axis of rotation.

The consequence is that, however great the speed of rota-

tion, there are no currents circulating in the disk, and
therefore no question arises as to the self-induction of

such currents. What is observed is simply the difference

of electrical potential between the centre and ihe cir^um-

ference. It is impossible to discuss the matter fully here,

but the reader will find all that is necessary by way of

explanation in the paper published in the Phil. Tians.

{" Experiments by the Method of Lorenz for the further

Determination of the Absolute Value of the British Asso-

ciation Unit of Resistance," S:c.). My object in writing

is to correct the inference, suggested by W. Smith's

remarks, that the question of self-induction has beeii

neglected by workers upon this subject.

R.WLEIGH
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THE INVENTIONS EXHIBITION

IN the presence of a crowded and distinguished

assembly the Inventions Exhibition was opened b)'

the Prince of Wales on Monday. The Exhibition is, as

usual on first days, still in a somewhat chaotic condition,

and we can do no more this week than refer to

the leading incidents of the opening ceremony. Sir

Frederick Bramwell, Chairman of the Executive Council,

in his address to the Prince of Wales, gave a sketch of

the progress and objects of the Exhibition, which, he

pointed out, is intended to illustrate the progress of in-

ventions since the year 1S62, and that of musical instru-

ments and appliances since the commencement of the

present century. The labours of the different committees
were, he stated, rendered extremely onerous by the vast

number of applications received—a number far greater

then we had space to accommodate. Influential Com-
missions have been nominated by Austria-Hungary,

France, China, Greece, Italy, Japan, Russia, Siam, and
Switzerland, from which countries interesting and valu-

able exhibits have been received or are promised.

Arrangements have been made with the Council of the

Royal Albert Hall by which that building forms an in-

tegral portion of the Exhibition, with the National Fish

Culture .Association for the maintenance of the Aquarium,
and with the Council of the Royal Horticultural Society

for the holding of the usual periodical flower and fruit

shows. The Old London Street, which was so popular a

feature in last year's Exhibition, has been maintained.

Many small annexes have been swept away, and in their

places spacious galleries have been erected. Not only

has greater exhibiting space been thus obtained, but the

gardens, which are so great a source of attraction to I

visitors, have actually been enlarged. Notwithstanding 1

the fact that the gallery used last year for machinery has

been greatly extended to meet the requirements of ex-
|

hibitors, it proved to be inadequate for the many im-

portant inventions for which motive power was desired
;

indeed, it has been found necessary to furnish such power
1

in no less than three other galleries. " The employment .

of electricity for the purposes of lighting," Sir Frederick

said, " is undoubtedly one of the most striking instances

of the application of science to the purposes of daily life
;

we have, therefore, not hesitated to give this subject
;

special prominence. The method we have adopted will,

it is believed, render any sudden failure of the lights im-

possible, and will favourably display the most recent and
improved apparatus, and the advances that up to this

date have been made in electric lighting. After most
careful experiments we have ventured to employ, for the

garden illumination, the incandescent electric lamp, and
we have done so in a manner and on a scale which, we
believe, has never before been attempted. As a division

of the Exhibition is devoted to music, we have set apart

an important portion of the buildings to the illustration of

instruments and appliances appertaining to that art ; and
we have invited the formation of a historical loan collec-

tion of musical instruments, which we believe is of a

deeply interesting character. In requesting your Royal
Highness to declare this Exhibition open we desire to

express the hope that it may, on the one hand, be the

means of bringing valuable and meritorious inventions

prominently before the general public, to the benefit and
credit of the exhibitors, and that it may, on the other

hand, be the means by which that public may, within the

area of one exhibition, be enabled to appreciate the

marvellous progress which during the past cpiarter of a

century every industry has achieved."

The Prince of Wales, in reply said : It is with much
pleasure that I have listened to the report of the Execu-
tive Council, and I fully appreciate the labours which you
have bestowed upon this great undertaking. At the

closing of the International Fisheries Exhibition I took

the opportunity of expressing a hope that an Inter-

national Inventions Exhibition might be held in these
buildings during the present year; and I am sincerely grati-

fied to find that this hope has been realised. The scope of
this Exhibition is, indeed, vast, and I can readily compre-
hend the difficulties which must have beset you and the
Committee of Advice in your endeavours to secure
adequate representation for each branch of industry. I

have observed with much pleasure that the classification

originally adopted has been made the practical basis of

the allotment of space in the Exhibition, and that the

exhibits in each group have, as far as possible, been
placed together. I am convinced that by following this plan
you have materially increased the educational value of the
Exhibition. I readily echo the sentiments of gratitude

which you have expressed for the invaluable aid rendered
b\' the guarantors ; and I join with you in welcoming the
representatives of those foreign countries who are present

here to-day.

The Prince of Wales, after declaring the Exhibition
open, made a tour of the galleries in company with the

Princess of Wales and many others of the distinguished

visitors who were present.

THE FLORA OF BANK-NOTES
" T A Flore des Billets de Banque" is the title of an

-'-^ article in Science et Nature, an article which,
in spite of an amusing tendency inseparable from all

things savouring of sensational science, may suggest
thoughts more or less alarming in view of recent dis-

coveries in bacteriology. It is no new fact that books,
coins, and other articles of a durable nature which pass
much from hand to hand may be the means of transmitting

infectious diseases, and if these infectious diseases are

caused by visible and tangible agents, it is not going far

to expect that the agents should be discoverable on the

transmitting media by means of the microscope, and by

other methods emplo'yed by the specialists who devote

themselves to tracing the awful bacterium to its home,

(if course it is now matter of fact that " bacteria" (using

the term in its widest sense) can be and are causal agents

in disease, and the writer of the article referred to shows

that bacteria and other minute organisms always occur

on bank-notes ; there is, perhaps, no more in this obser-

vation than that it demonstrates a fact in a particular case
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which scientific biologists have shown to be true much
more generally. All objects exposed to the air and passed

from hand to hand are apt to have minute organisms
settling upon them, and we should expect such things

as b ink-notes, which pass through many hands, to be

favoured by more than their usual share of " germs,"

knowing that simple abrasion is no satisfactory means for

removing such minute bodies. Nevertheless it is interest-

ing to see what really have been found on European bink-

notes. M. Reinsch some time ago undertook to examine
the money in circulation, with the result that two very small

algae, which were named as species of Cliroococcin and
Pleuracocciis respectively, proved to be not uncommon on
coins. M. Jules Schaarschmidt has since undertaken

to examine the paper currency of various States, with

the result that such living organisms and other objects as

those in the annexed woodcut were discovered. Accord-

ing to the statements to hand, the notes examined were
particularly those of Austro- Hungary and Russia, and
new as well as old ones furnished " an abundant crypto-

gamic vegetation," as well as " microbes," and objects

such as grains of starch, particles of hair, &c.
The entire list comprises Bacterium termo, the common

bacterium of putrefaction ; Saccharomyces ccrevisice, the

algae ; b, yeast cells ; tr, Lcf>totitrix ;

, g, h, Y3.r\o\x?i Schizo7itycetcs :y"andy, fibres.

yeast plant ; various species of Micyococciis, Lcpfothrix,
and Bacillus, as well as the two minute green algje de-
scribed by Reinsch.
We presume, in the absence of definite statements, that

the groups of organisms sketched in Fig. 2 w^ere obtained
at different times, and on different notes ; otherwise the
" flora " is indeed a rich and abundant one, and may
probably have been an isolated one, to allow the species
of Saccliaromyccs to form such a fine growth.

There is obviously a very serious side to all this, how-
ever, if further researches prove that, as appears possible,

our most minute and dreaded enemies are always in our
midst on such apparently welcome visitants as coin and
bank-notes : money will have earned a worse name even
than it has heretofore ! En revanche, there are two
points which no doubt will be insisted on : in the first

place, the observers named have not, so far, described
any organism on the money investigated which is known
to be inimical to us ; and secondly, precautions have been
taken from time immemorial against the transmission of
currency passing from a plague-stricken community to a
healthy one. Possibly the facts derived from these ob-

servations will be made use of to bring more forcibl)

before the minds of our less careful brethren the dangers
of handling " filthy lucre " in times of disease.

STANDARD PITCH''

M SORET raises the question of musical pitch, and
advocates A 432, long ago proposed by M.

Meerens, of Belgium. It is rather curious that in Bel-
gium itself M. Meerens' s proposal was considered and
rejected by a Commission appointed in 1S77, upon whose
report the French pitch A 435 was adopted by Royal
decree on March ig of this year. There seems to be
very little difference between the two ; it amounts, in

fact, to exactly 12 cents or hundredths of an equal semitone,
of which 21 J make a comma. Hence there is no practical

reason for making the change as affecting singers. But
no instruments made for A 435 would be available for

A 432, so that the advantage of uniformity would be lost,

without any advantage to the voice or the quality of in-

struments. The arguments in its favour are almost
entirely arithmetical. To begin with the inaudible i

vibration and proceed by exact doubling to 64 is an arith-

metical dream. It is true that Konig, by a most ingenious
adaptation of a large tuning-fork acting in place of a

pendulum to a clock going in a room at 20° C. (for about
five days in a year), has succeeded in making a fork of

that precise number of vibrations at that precise tempera-
ture. But at 15° C, the temperature adopted for the French
diapason normal (standard fork), the pitch of this would
not be 64, but, to take Konig's numbers, 64'036. The
charm of the arithmetic vanishes, therefore, with a slight

alteration of temperature, and the pitch has become fully

I cent (hundredth of a semitone) sharper. Granted that

this is an imperceptible amount, yet it is enough to alter

the whole of the arithmetic. Then the arithmetic is itself

founded on just intonation, which is not adopted any-
where. If we take the equal temperament, now generally

accepted, we should get for .\ 432 the values C 256'9,

C# 272-2, D 2S8-3, Djf 305-5, E 323-6, F 342-9, Y\ 363-3,

G 384-9, GI4078, A 432, A# 457-7, B 473-9, €513-8.
There is nothing charming here. M. Soret, in his table,

quietly ignores the chromatic notes and the equal tem-
perament. If, however, we took C 256 as the starting-

point, the A of C major in just intonation would not be

432, but, as he owns, a comma flatter, 426-67. He bases
everything physically on the violin, which is tuned in D
and not in C, or the viola and violoncello, which are both

tuned in G, not in C, and hence even for these instruments,

with the great assumption of just intonation, his use of the

major scale of C is incorrect.- The reasons that are to

guide us in the choice of a pitch must certainly not be
arithmetical. For more than two centuries up to 1813,

when the Philharmonic Society was founded, all Europe
used a pitch within a comma either way of Handel's fork

A 422-5. Then, owing to the presentation of new instru-

ments by the Emperor of Russia to a Vienna regiment at

the Congress of Vienna, pitch rose gradually but slowly.

In 1826 our Philharmonic Society, under Sir G. Smart,

adopted A 433, between M. Soret's and French pitch,

and this was known for many years in London as the

Philharmonic pitch. France adopted A 435 in 1859.

Under Costa our pitch rose to its present height, A 454-7-

But our army pitch, used at Kneller Hall, and adopted
for the forthcoming Exhibition, is A 452. N ow, the trouble

is that our classical composers wrote their music for

Handel's pitch, while since 1S60 Continental composers

I J.-L. Soret, ''Siir le Diapason" {Archives des Sciences pkysigites et

tiatnrellt's. January, 1885. Geneva)
- Savart, whom M. Soret quotes, was in error with regard to the pitch of

the resonance of Cremona violins. It w.as not 256 vibrations. A series of

instruments examined by Mr. A. J. Ellis in 1880 gave about 270 as the

primary maximum, and 252 as the secondary. But the main character was
the great uniforaiity of reinforcement for different pitches.—See his " History

of iVtusical Pitch."



lO NA TURE [Maj7. 1885

have used French pitch, and English composers our high
pitch. The first and last may compromise with the

second, but are incompatible with each other. To sing

Handel in modern English pitch is to unduly strain voices
and spoil the effect originally intended. But we submit
to it even in Handel festivals. There is a greater difficulty

in altering pitch in England than on the Continent. We
have no subsidised Conservatoires or theatres to which
we can say :

" Use this standard of pitch, or go without
subsidy." Even regimental bands are not supplied at

the expense of the State. A new set of instruments is

very costly, and more than that, it is long before makers
learn how to manufacture correctly to a new pitch. The
question is therefore beset with difficulties. But the solu-

tion is certainly not to be found in the arithmetic of M.
Soret.

T//E SCIENCE AND ART .MUSEUM,
EDINBURGH

VWE understand that Col. Murdoch Smith has been
• ' appointed by the Lords of the Committee of Council

on Education to the Directorship of this Museum, in suc-

cession to the late Prof. Archer. .-Vs Lieut. Smith he was
associated with Prof Newton in the discoveries at Heli-
carnassus, and, subsequently, with Commander Pacher,
R.N., undertook the explorations in the Cyrenaica which
resulted in the acquisition by the nation of the valuable
collection of sculptures now in the British Museum.
Latterly, Col. Smith, while employed at Teheran, has
acquired for the South Kensington Museum the large and
valuable collection of Persian art and manufactures which
is so well known there. We believe Col. Smith obtained
his first Commission in the Royal Engineers direct horn
a Scottish University, and is one of the very few officers in

that Corps who did not pass through the Royal Military
Academy at Woolwich or .'\ddiscombe.

NOTES
We take the following from the Times :—The following is the

list of selected candidates recommended by the Council of the

Royal Society for the election to the Fellowship :—A. W. Baird,

Major R.E., P. Herbert Carpenter, D.Sc, Sir Andrew Claik,

M.D., Mr. A. A. Common, F.R.A.S., E. W. Creak, Staff-

Commander, R.N., Prof E. Divers, H. Hicks, M.D., \V. M.
Hicks, M.A., F. R. Japp, Ph.D., A. M. Marshall, M.D.,
Prof H. N. Martin, D.Sc, C. O'SulIivan, Prof J. Perry, Prof
Sydney Ringer, and Sidney H. Vines, D. Sc.

Of the fifteen candidates who have thus been selected no less

than five are Cambridge men. Mr. W. M. Hicks was bracketed

seventh wrangler in the Mathematical Tripos of 1873. Prof
H. N. Martin, Prof. Milnes Marshall, and Dr. Vines were the

seniors in the Natural Science Triposes of 1S73, 1S74, and 1875
respectively, while Dr. Herbert Carpenter obtained a First

Class in the Tripos of 1874, together with Mr.J. N. Langley, who
was elected to the Royal Society in 1883. The name of the

late Prof F. M. Balfour follows that of Dr. Martin in the

Tripos list of 1873 ; while the late Prof A. B Garrod was
senior in 1871, and the Tripos list of 1870 contains the names
of Francis Darwin and E. J. Romanes. The Natural Science

Triposes from 1870 to 1S75, inclusive, have thus furnished no
less than nine Fellows of the Royal Society, either actual or

elect. The names of seven more occur in the Mathematical
Tripos lists from 1871 to 18S0 inclusive, viz. : J. Hopkinson

(1871), J. W. L. Glaisher (1871), H. Lamb (1872), A. B.

Kempe {1872), W. M. Hicks (1873), Rr. T. Glazebrook (1876),

and J. J. Thomson (18S0). To these may be added the name
of Dr. W. H. Gaskell, who obtained mathematical honours in

1869, but has since devoted himself to physiology. All who
l.now Cambridge will recognise how largely these results are

due to the influence and example of the late Prof Clerk Maxwell

and of Prof Michael Foster respectively.

We are informed that Dr. Frankland, F. R.S., has intimated

his intention to resign the Professorship in Chemistry in the

Normal School of Science and Royal School of Mines at the

end of the current session. .\
;
plications for the post should be

addressed to_the Secretary, Science and Art Department.

The Fifty-fifth Annual Meeting of the I>riti;.li Association will

commence on Wednesday, September 9, 1SS5, at Aberdeen.

The President-Elect is the Right Hon. Sir Lyon Playfair, K.C.B.,

M.P., Ph.D., LL.D., F.R.S. L. & E., F.C.S., who will take

the place of Lord Rayleigh. The Vice-Presidents are His Grace

the Duke of Richmond and Gordon, K.G., Chancellor of the

University of Aberdeen, the Right Hon. the Earl of Aberdeen,

LL.D., Lord-Lieutenant of Aberdeensliire, the Right Hon. the

Earl of Crawford and Balcarres, F.R.S., James Matthews, Lord

Provost of the City of Aberdeen, Prof .Sir William Thomson,

F.R.S., Alexander Bain, JLA., LL D., Rector of the University

of .Aberdeen, the Very Rev. Principal Pirie, D.D., Vice-Chan-

cellor of the University of Aberdeen, Prof W. H. Flower,

F.R.S., Pres.Z.S., Director of the Natural History Museum.

General Treasurer : Prof. A. W. Williamson, F.R.S., University

College, London, W.C. General Secretaries: Capt. Douglas

Galton, C.B., F.R.S., A. G. Vernon Harcourt, F.R.S. Secre-

tary: Prof T. G. Bonney, F.R.S. Local .Secretaries for the

meeting at Aberdeen: J. W. Crombie, M.j^., .\ngus Eraser,

M.A., M.D , Prof G. Pirie, M.A. Local Treasiireis for the

Meeting ai Aberdeen : John Findlater, Robert Lumsden. The
Sectional Officers are as follows :—A. Mathematical and Phys-

ical Science. President: Prof G. Chrystal, M.A., F.R.S. E.

Vice-Presidents: Prof C. Niven, F.R.S., Prof A. Schuster,

F.R.S. Secretaries: R. E. Baynes, M.A., R. T. Glazebrook,

F.R.S., Prof W. M. Hicks, M.A. (Recorder), Prof W. Ingram,

M.A. B. Chemical Science. President : Prof. H. E. Arm-
strong, F.R.S. Vice-Presidents: Prof \. Crimi Brown,

FR.S., Prof H. McLeod, F.R.S. .Secretaries: Prof P.

Phillips Bedson, D.Sc, F.C.S. (Recorder), H. B. Dixon, M.A.,

F.C.S., H. Forster Morley, D.Sc, F.C.S., W. J. Simpson,

M.D. C. Geology. President: Prof J. W. Judd, F.R.S.,

Sec.G.S. Vice-Presidents: John Evans, Treas.R.S., Prof

W. C. Williamson, F.R.S. Secretaries : C. E. De Ranee,

F.G.S., J. Home, F.R.S.E., J. J. H. Teall, M.A., F.G.S.,

W. Topley, F. G. S. (Recorder). D. Biology. President: Prof.

W. C. Mcintosh, F.R.S. Vice-Presidents: Prof I. Bayley

Balfour, F.R.S., Prof J. S. Bmdon Sanderson, F.R.S.

Secretaries: W. Heape, J. Duncan Matthews, F. R. S.E.,

Howard Saunders, F.L.S., F.Z.S. (Recorder), H. Mai^hall

Ward, M.A. E. Geography. President ; Lieut. -General J. T.

Walker, C.B., R.E. F.R.S., F.R.G.S. Vice Presidents: Prof

James Donaldson, F.R.S.E., John Rae, M.D., F.R.S. Secre-

taries : J. S. Keltie, F.R.G.S., J. S. O'Halloran, F.R.G.S.,

E. G. Ravenstein, F.R.G.S. (Recorder), Rev. G. A. Smith.

F. Economic Science and Statistics. President : Prof. Henry

Sidgwicl;, M..\., Litt.D. Vice-Presidents: Prof R. .Adamson,

M.A., LL.D., Sir Rawson W. Rawson, K C..M.G., C.B.,

Pres.S.S. Secretaries: Rev. W. Cunningham, D.Sc, F.S S.

,

Prof H. S. Foxwell, F.S.S. (Recorder), C. McCombie, M.A.,

J. F. Moss, F.R.G.S. G. Mechanical Science. President:

Benjamin Baker, M.Inst.C.E. Vice-Presidents : Prof W. C.

Unwin, M.Inst.C.E., Prof H. C. Fleeming Jeiikin, F.R.S.,

M.Inst.C.E. Secretaries: A. T. Atchison, M.A., M.Inst.C.E.

(Recorder), F. G. Ogilvie, M.A., E. Rigg, M.A., H. T. Wood,

M.A. H. Anthropology. President: Francis Galton, F.R.S.,

President of the .Anthropological Institute. Vice-Presidents
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W. Pengelly, F.R.S., Prof. W. Turner, F.R.S. Secretaries:

G. W. Bloxam, F.L.S. (Recorder), J. G. Garson, M.D., Walter

Hurst, B.Sc, A. MacGregor, M.B. The First General Meet-

ing will be held on Wednesday, September 9, at 8 p.m. pre-

cisely, when the Right Hon. Lord Rayleigh, M.A., D.C.L.,

LL.D., F.R.S., F. R.A.S., F.R.G.S., will resign the chair,

and the Right Hon. Sir Lyon Playfair, K.C.B., M.P., Ph.D.,

LL.D., F.R.S. L. & E., F.C.S., President-Elect, will assume

the Presidency, and deliver an address. On Thursday evening,

September 10, at 8 p.m., there will be a Soiree ; on Friday

evening, September 11, at 8.30 p.m., a discourse by Prof. W.
Grylls Adams, M.A., F.R.S., F.G. S. ; on Monday evening,

September 14, at 8.30 p.m., a discourse on " The Great Ocean

Basins," by John Murray, F. R. S.E. , Director of the Challenger

Expedition Commission ; on Tuesday evening, September 15,

at 8 p.m., a Soiree; on Wednesday, September 16, the con-

cluding General Meeting will be held at 2.30 p.m. The lecture

to working men will be on the " Nature of Explosions,'' by Mr.

H. B. Dixon, M.A., F.C.S., Fellow of Trinity College,

Oxford.

We imderstand that the Marquis of Lome is likely to succeed

Lord Aberdare as President of the Royal Geographical Society.

Sir John' Lubbock responded to the toast of " Science" at

the Royal Academy dinner on Saturday evening, and in doing

so adduced one more argument on behalf of science as a training

and discipline even from the standpoint of art. He claimed for

the workers in science that the careful habit of observation and

study in which they are necessarily trained enable them to derive

peculiar enjoyment from the creations of artistic genius ; and he

might have suggested in this connection the great advantage to

the artist himself of a preliminary training in practical scientific

work.

Sir Frkderick Bramvvf.ll has evidently a very high ideal

of the training necessary to qualify a civil engineer for the per-

formance of the duties of his calling. At the anniversary dinner

last week he told his audience that the ideal engineer— " I am
glad to say in many cases the real engineer—of tlie present day

is one who has a scientific knowledge as the foundation for his

technical training, and frequently that scientific knowledge is of

a very extended character. Mechanics, it need hardly be said,

are essential, but, in addition, many branches of physical science,

such as heat, light, sound, hydraulics, pneumatics, magnetism,

electricity, are all now within the knowledge of the accomplished

engineer. Moreover, although I do not suggest that every

engineer should be a chemist, it is quite certain that he should

not be without some chemical instruction, even if it be confined

to that which is needed to warn him that the time has arrived

when he should seek sound chemical advice.''

Dr. Noetling, of the University of Konigsberg, has been
despatched by the Prussian Academy of Sciences to Lebanon,

to study the geology of the Greater Hermon.

The Italians have lost no time in erecting a meteorological

station at Massowah, which th.-y have occupied quite recently.

Early in the afternoon of the 2nd a loud detonation was
heard from Mount Vesuvius, and two new craters, from which
lava issued abundantly, were opened on the southern side

at a height of about 200 metres above the upper station of the

funicular railway. The lava flowed in the direction of Pompeii
and Tone del Greco. The stream descends in a straight line

for about half a kilometre, and then, turning sideways, is

directed towards the crater of 1872. The new craters present

the appearance of a great cleft. The lava has not spread beyond
the side of the mountain, and according to the latest telegram

the eruption is not increasing.

At half-past l o'clock on the morning of the ist inst. two or

three rather violent shocks of earthquake were felt at Vienna,

accompanied by a rolling noise, and causing a great clattering of

furniture. Shocks of far greater violence were experienced in

Styria, where many houses were damaged and some persons

were killed. In tlie we tern districts the shocks were of a slight

character. The phemmenon appears to have extended south-

ward as far as Gratz and westward to Bavaria. A shock was

also felt at Monte Carlo at 10 minutes to 3 on the morning

of the 2nd. The shock was strongest in the districts of Conda-

mone and the Cap d'Aile.

The Annual Generil Meeting of the members of the Iron

and Steel Institute commenced yesterday. The Bessemer medal

for the year was presented to Prof. Richard Akermann by Dr.

Percy, F.R.S., the newly-elected President, who gave his

inaugural address. The meeting will be continued to-day and

to-morrow. The following is a list of sime of the principal

papers :—On the blast furnace value of coke from which the

products of distillation have been collected, by Mr. T. Lowthian

Bel!, F.R.S. ; on the manufacture of ste;l, by Sir Henry
Bessemer, F.R.S.; on the mechanical properties of steel, by

Dr. H. Wedding ; on the microscopic structure of steel, by Dr.

Sorby ; on the causes of failures in steel plates, by Mr. W.
Parker, of Lloyd's ; on a new description of wrought-iron

castings, by Mr. T. Nordenfelt ; on natural gas, and its utilisa-

tion for manufacturing purposes in the United States, by Mr. A.

Carnegie ; on .n modified type of the Siemens ga-^-producer,

whereby the gases are enriched and the bye-products recovered,

by Mr. J. Head. We propose to draw attention to the scientific

points in some of these papers next week.

Prof. W. Odling will give the first of two lectures on

Organic Septics and Antiseptics, at the Royal Institution, on

Saturday, May 16.

There is an excellent programme for May at the Royal

Victoria Hall and Cofiee Tavern, Waterloo Bridge Road, S.E.

The science lectures on Tuesdays will be given by Dr Dallinger,

on wonderful things we do not personally see, on the 12th ; and by

Prof. Perry on the spinning tops of Japan and other countries,

on the 19th. Owing to the dejiression in trade and wishing to

put enjoyable entertainments within every one's means, the

management have decided to lower the prices of admission

during May.

The Russian Geographical Society has awarded, this year, its

great Constantine medal to M. .4. S. Woeikoff for his important

work, "The Climates of the Globe, and especially of

Russia." Analysing this work in the " Annual Report for

1884" of the Society, Dr. Robert E. Lenz shows how original

it is in its fundamental idea. Instead of representing the

climates as they result from the averages of climatological ele-

ments, as is usually done in meteorological works, M. Woeikoff,

like Dr. Hann in his " Handbuch der Kli natologie," but with

much more fullness and detail-, tries to explain the local

alterations which the general meteorological laws are submitted

to in various countries in consequence of the topographical

features of these last ; and he verifies his conclusions with

regard to each country by comparing them with those arrived at

as to the climates of neighbouring countries, and establishes thus

the elements of a comparative meteorology. The extensive

travels of the author in Asia and America have enabled him to

recognise the leading meteorological features of the climates he

describes and to become acquainted, by personal knowledge,

with the topographical features of each separate region. The
first twenty-two chapters of this volume, 640 pages, are devoted

to a detailed analysis of the chief meteorological elements : the

heat received from the sun ; the dynamical and thermical conse-
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quences of the rising and falling of masses of air ; the hydro-

meteors and their influence on the climates of separate regions

—

many quite new and original remarks and observations being

embodied in these five chapters ; the influence of snow and ice-

coverings—two chapters again where the meteorologist and
geologist will find a series of most interesting suggestions ; the

temperature of lakes, seas, and oceans ; the influence of wind ;

the variations of temperature with the height—veiy carefully

discussed
; the diurnal changes and the unperiodical ones ; and

finally, the influence of climate on vegetation, and vice versa—
again two chapters full of new appreciations. The climates of
eight separate regions—Atlantic, North and Middle America,
Tropical America, Middle and South Africa, Mediterranean
basin, North-West and Middle Europe, South-EasternAsia, and
finally Russia and Northern Asia, are discussed with great de-
tail and with a richness of quite new data in ten separate

chapters. Needless to add that the author, well acquainted with
so many foreign languages, has embodied in his work all that is

worthy of notice in meteorological literature. The work is

illustrated by ten maps and fourteen drawings, and contains very
numerous tables.

During the opposition of Neptune, just passed, we learn

from Science, Prof. Pickering continued the observation of the
planet's magnitude with the meridian photometer of the Harvard
College Observatory in the same method as previously employed.
Nine series of observations extend from December i6, 1SS4, to

January 21, 1885, the final result from which, when corrected
for atmospheric absorption, instrumental error, and reduction to
mean opposition, becomes 7-63. The residual difference for

only one series is as great as two-tenths of a magnitude. The
corresponding results for two previous seasons are 771 and 777.
Contrary to the experience of Mr. Maxwell Hall, of Jamaica,
who found evidence for a rotation-period of Neptune in small
variations of the planet's light according to his own observations,
Prof. Pickering regards it as improbable that there is any varia-

tion in the light of Neptune of a strictly periodic character, and
further calls attention to the influence, much neglected by ob-
servers, upon the observed brightness of objects when seen east
and west of the meridian on the same night. This has to be
taken account of in the observations of maxima and minima of
many variable stars, and may to some extent account for the
variations of Neptune's light detected by Mr. Hall.

The report of the Post Ofiice, Telegraph, and Observatory
Departments of South Australia for the past year contains a
detailed account inter alia of the work of the Observatory De-
partment in that colony since its foundation in 1867. It would
be impossible to do more than refer generally here to numerous
details given in the ten closely-printed foolscap pages devoted to
the subject. Since its establishment the department appears to
have kept pace with the strides of the colony to which it belongs.
The astronomical observatory at Adelaide is now well supplied
with meteorological appliances, h.aving selfrecording and other
instruments neces-ary to constitute it a first-class station as
defined by the Meteorological Congress at Vienna. There are
also fourteen well-equipped stations of the second order,
scattered all over the colony, from Port Darwin, in the extreme
north of the continent, to Cape Northumberland in the extreme
south. Rain-gauges are kept at every telegraph office in the
colony; in 1S70 there were reports from forty-six stations ; in

1883 from 254, and there are still large gaps to be filled up. A
system of weather-telegraphy has been arranged between the
Australasian colonies, these being divided into districts or aspects

to facilitate the transmission of the messages, and to afford the
necessary data for laying down the isobars. The important
operations undertaken to determine Australian longitudes are also

described in detail. Mr. Todd, the head of the combined de-

partments—post, telegraph, and observatory—anticipates great

assistance in the inter-colonial meteorological part of his work
from Mr. Clement E. Wra'/ge's high-level meteorological

station on Mount Lofty, "as he brings to his work great practical

experience and almost unbounded enthusiasm."

The last number (vol. v. No. 4, 1885) of the Proceedings of

the Bath Natural History and Antiquarian Field Club contains

papers on the group of stones at Stanton Drew, in Somerset-

shire, by Mr. J. Allen Tucker, in which he favours the theory

that these huge monuments are the remnants of a temple, either

erected by the Druids or by some primeval or prehistoric race,

and only used by the Druids, and were not intended to com-

memorate a battle, which was too common an event in early

times ; by Rev. L. Blomefield, on a second specimen of the

rare Longicorn beetle found in Bath ; by Mr. Williams, on the

natural history of British owls ; and by Mr. Morgan, on water-

supply, principally as applied ta domestic purposes. There are

also several minor contributions noticed in the summary of pro-

ceedings at the meetings.

We have received the prospectus of a Field Club for Hamp-
shire, the Honorary Secretary to which is Mr. E. Westlake,

Fordingbridge, Salisbury. The first meeting is to be held at

Winchester on May 28. The marvel is that a county as varied

as any in England in this respect should have been so long with-

out its Naturalists' Field Club. White of Selborne on the east,

and Kingsley on the north, have made the county a classic one

for students of nature. With these examples to live up to, and

such a field as Hampshire (including the Isle of Wight) the

Proceedings of the new club should be interesting and suc-

cessful.

The Report of the Committee of the Kelvingrove Museum
of Glasgow for the past year illustrates the truth of a remark of

Mr. Higgins in his pamphlet on museums recently noticed in

these columns, viz. that the number of museums in which a sum
of money could be best spent in making additions is very small

;

that is, as a rule, arrangement is more needed than acquisition.

The Committee of the Kelvingrove Museum report that the

establishment has been overcrowded for years, that the enor-

mous amount of specimens of all kinds stored away out of sight

is constantly increasing, and that the labour and unremitting

watchfulness required to keep such stored specimens from de-

teriora'.ing grows in proportion, and withdraws from essential

and more useful museum work much of the time of the small

staft", and it has thus become from year to year increasingly

difficult to undertake any considerable project for improving the

order, classification, or labelling of any section of the museum.

This is ceitainly a grave evil, for it threatens to destroy the

main object of such a museum, viz. public instruction. It is to

be hoped that a wealthy and public-spirited town such as

Glasgow will not permit this slate of things to continue ; for,

as the Report points out, from the stores already within the

museum, supplemented in some departments by inexpensive and

easily acquired objects, a natural history museum could be

equipped which would satisfactorily illustrate all the range of

the animal kingdom, and prove at once of great value to the

student of zoology, and a popular attraction to the public. For

the rest, there has been "a large, steady, and well-maintained

flow of visitors, which does not show any indication of waning."

The Lyceum of Natural History of Williams College, VVil-

liamstown, Mass., the oldest natural history society but one

connected with any college in the United States, will celebrate

its fiftieth anniversary on the 24lh of this month, at which a

former member, Dr. W. K. Brooks, of the class of 1870, now
Associate of Johns Hopkins University, will deliver an address.

The Lyceum propo-ed to take advantage of the occasion to raise

funds to enable it to undertake expeditions to some spot, similar
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to those which it has undertaken in former years to Labrador,

Florida, &c.

We learn from Science that the Leander McCormick Observa-

tory of the University of Virginia was inaugurated on April 13,

the ceremonies taking place in the public hall of the institution,

and Prof. Asaph Hall, of the Naval Observatory, Washington,

delivering the address. The principal instrument is the great

Clark refractor of 26 inches' aperture. The Observatory has a

house adjoining for the director. Prof. Stone, and is possessed

of a considerable endowment fund, the gift of Mr. W. II.

Vanderbilt, of New York.

Capt. L. U. Herendeen, of .San Francisco, communicates

the following notes on prehistoric structures in Micronesia to

Science:—K few years ago I visited Ponape Island in the Pacific,

in E. longitude 158° 22', and N. latitude 6° 50'. The island

is surrounded by a reef, with a broad ship-channel between it

and the island. At places in the reef there were natural breaks,

that served as entrances to the harbours. In these ship-channels

there were a number of islands, many of which were surrounded

by a wall of stone five or six feet high ; and on these islands

there stood a great many low houses, built of the same kind of

stone as the walls about them. These structures seem to have

been used as temples and forts. The singular feature of these

i-lands is that the walls are a foot or more below the water.

When they were built, they were evidently above the water, and

connected with the mainland ; but they have gradually sunk

until the sea has risen a foot or more around them. The natives

on the islands do not know when these works were built : it is

so far back in the past, that they have even no tradition of the

structures. Yet the works show signs of great skill, and certainly

prove that whoever built them knew thoroughly how to transport

and lift heavy blocks of stone. Up in the mountains of the

island there is a quarry of the same kind of stone that was used

in building the wall about the islands ; and in that quarry to-day

there are great blocks of stone that have been hewn out, ready

for transportation. The natives have no tradition touching the

quarry—who hewed the stone, when it was done, or why the

work ceased. They are in greater ignorance of the great pheno-

mena that are going on about them than the white man who
touches on their island for a few hours for water. There is no

doubt in my mind that the island was once inhabited by an

intelligent race of people, who built the temples and fo ts of

heavy masonry on the high bluffs of the shore of the island, and

that, as the land gradually subsided, these bluffs became islands.

A CORRESPONDENT recently referred to the use of artificial

teeth by the ancient Romans, as shown by a passage from Cicero,

where one of the laws of the Twelve Tables is quoted. The law

in question belongs to ihe Tenth Table [Jejure sacro), which deals

mainly with funerals, with the object of limiting the display and

ceremonies attending them. Thus the body must not be burnt

in more than three robes, or be attended to the grave by more

than ten musicians ; women must not tear their faces in time of

mourning, nor must the bones be collected to make anew funeral

with them, the bodies of slaves could not be embalmed, and the

like. Section IX. of Table X., which is the one relating to teeth,

reads as follows in Ortolan's text (" Histoire de la Legislation

Roraaine," p. 121): ''Neve aunini addilo. Qiioi aitro denies

viniti escitnt, ast itn citni illo sepelire itrereve sefraude esto—Add
no gold ; but if the teeth are bound with gold, then that gold

may be buried or burnt with the corpse." The date of the Twelve

Tables is put about 450 B.C., and it is thought possible by some

writers that some of the provisions relating to funerals were

taken from the laws of Solon. It would therefore appear that

dentistry was known and practised to some extent in the earliest

period of their history by the Romans—to an extent, at any rate,

that they used gold for binding the teeth. How the artificial

teeth were made, or whether they had artificial teeth at all, is

not apparent. In the case of the Etruscan skull mentioned

recently in Nature, the artificial teeth are made from the teeth

of animals.

M. SoROLOFF, who continues his regular analyses of the water

of the Neva, has come to the conclusion that the differences

between the average monthly content of solid mixture in the

water and the yearly average may be expressed by a curve whose

char.acteristics are the opposite to those of the curve for the

average monthly temperatures. The solid inorganic deposit

remaining after the evaporation of a given amount of water is

also inversely proportionate to the amount of organic matter

contained by the water of the Neva. When comparing these

curves for the Neva with that showing the amount of solid

m.atter contained by the Thame-; (as given in iheJournal of the

London Chemical Society for iSSo), it appears that both rivers

give the same curves, notwithstanding the wide difference of

their origins, which coincidence may lead to the supposition

that the above might be considered as a law for the rivers.

The additions to the Zoological Society's Gardens during the

past week include a Yellow Baboon (Cynoeephalns babouin 9 )

from West .\frica, preented by Mrs. Wilson ; a Lesser White-

nosed Monkey (Cercopithecus petaiirista 9 ) from West Africa,

presented by Mr. James S. Jameson ; a Crested Pigeon (Ocypkaps

lophotes) from Australia, presented by Mr. J. Harrison ; a

Glaucous Gull (Larus glaiiais), European, presented by Mr.

G. I'Jdison ; a Common Viper
(
Vipera berus), British, presented

by Mr. \V. H. B. Pain ; four Common Lizards {Lncerta vivi-

para), British, presented by Mr. H. Hanauer ; a Common
Squirrel (Sciuriis ziilgan's), British, three Wigeons (Mareca

penelope 9 9 9), three Pintails {Difila acuta 999), two

.Shovellers {Spalula clypcata 9 9), five Common Teal (Querque-

dulairec:a <5 <} i 9 9 ), European, purchased ; a Yak {Pcephagus

gyunniens), born in the Gardens.

OUR ASTRONOMICAL COLUMN
Tuttle's Comet.—This comet returns to perihelion in the

present year under circumstances which are not favourable for

its re-observation, without an ephemetis deserving of some
degree of reliance. For the last return in 1871 the perturba-

tions during the previous revolution were very accurately deter-

mined by Tischler, of Kbnigsberg, who lost his life before Metz
in the Franco-German war ; and the comet was detected at Mar-
seilles about seven weeks before the perihelion passage, and was
followed at the Cape of Good Hope for a still longer period

after it. So far it does not appear that the observations of 1871-

72h.avebeen brought to bear upon the predicted elements, nor

has it been notified that any one is occupied in ascertaining the

effect of planetary attraction since the comet was last observed.

Tischler's mean motion for 1871, neglecting perturbation, would
bring the comet to perihelion again .about 1885, September 2y$
G.M.T., and under this conditi"n the comet's position will by
readily commanded during the absence of moonlight in August,

but unfortunately the theoretical intensity of light will be below

the least value with which it has been thus far ob ervi;d. Assum-
ing the perihelion passage to fall on September 23, the following

would be the rough places of the comet :
—

At Greenwich Midnight
R..A. Dec!. Distance from Intensity

o Earth .Sun of Light

August 10 ... 106-5 •••+33S ... 1-89 ... 1-22 ... o-ig

14 ... IIO'I ... 316 ... 185 ... I 19
iS ... II3'6 ... 29-3 ... 182 ... 117 ... 0'22

22 ... II70 ... 267 ... 178 ... 114
26 ... I20'4 ...f24'0 ... 175 ... 112 ... 0'26

In 1871, when the comet was detected by Borrelly at Marseilles

with the aid of Tischler's ephemeris, the intensity of light was

o'54, and at the last Cape observation, o"33. On August 10

the effect of an acceleration of eight days in the lime of peri-

helion passage would be to increase the comet's right ascension

rather more than 3', and to diminish the declination about 4° '4.
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In the middle of September it will have attained the value at

which observations have been already made.

This comet was first obser\'ed by Mechain on January 9, 1790.

It was rediscovered by Mr. Tuttle at Cambridge, U.S., on
September 5, 185S ; from the observations made in this year its

period was ascertained to be about 13 8 years, so that the comet

had completed five revolutions since it was found by Mechain,
without having been perceived. According to Clausen's calcu-

lations it was in perihelion on the following dates:— 1803,

November 7 ; 1817, May 18 ; 1830, December 6 ; and 1844,

June 28. It approaches nearest to the orbit of Jupiter in helio-

centric longitude 264°, or at a true anomaly of about 144°, when
its distance from the planet's orbit is o'S. At the comet's last

passage through this point in July, 1873, the distance from Jupiter

was as great as 8 9.

Subjoined are the elements of the orbit for 1871, expressed as

usual in the catalogues, and with a slight correction to the pre-

dicted time of perihelion passage, which the observations showed
to be required :

—

Perihelion passage, 1S71, December i'7974 G.M.T.

Longitude of perihelion

,, ascending node
Inclination

Eccentricity

Log. perihelion distance

„ semi-axis major

116 4 36 ) Mean
269 17 12 > Equinox,

54 17 o\ 1870
o '8 2 10540
o"oi28823
07601603

The corresponding period of revolution is 50447 days, or 13S12
years.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1BS5, MAY 10-16

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.

)

At Greenwich on May 10

Sun rises, 4h i8m. ; souths, iih. 56m. I2'is. ; sets, igh. 35ni.
;

decl. on meridian, 17° 44' N. : Sidereal Time at Sunset,
loh. 50m.

Moon (New on May 14) rises, 2h. 28m. ; souths, 8h. 24m. ;

sets, I4h. 31m. ; decl. on meridian, 1° 30' S.

Planet Rises Souths Sets Decl. on meridian

Mercury .. 3 55 ... 10 51
Venus ... 4 25 ... 12 3
Mars ... 3 42 ... 10 44
Jupiter ... II 25 ... iS 41
Saturn ... 6 7 ... 14 15

Indit

17 47 ... 10 7 N.
19 41 ... 17 38 N.
17 46 ... II 23 N.
I 57' ... 13 49 N.

22 23 ... 22 15 N.
lies that the setting is that of the following day.

Occiiltations of Stars by the Moon
Corresponding

May Star Mag, Disap. Re..p,
^."''fo^^l^irtZ'
inverted image

h. m. h. m. o „

II ... 44 Piscium ... 6 ... 3 27 near approach ... 160 —
16 ... 130 Tauri ... 6 ... iS 31 .. 19 27 ... 137 298

Phenomena ofynpiter s Satellites

May h. m. 1 May h. m.

10 ... 20 46 II. occ. disap. 14 ... 19 46 I. tr. ing.

13 ... 117 I. tr. ing. ' 22 6 I. tr. egr.

21 58 IV. occ. disap. 15 ... 20 27 I. eel. reap.

22 25 I. occ. disap.

22 35 III. eel. reap.

The Occultations of .Stars and Phenomena of Jupiter's Satellites are such
nwich.

May
) .. Mercury stationary.

II ... 9 • Mercury at greatest distance from the Sun.

13 • 4 •• Mercury in conjunction with and 0° 21'

south of the ^Ioon.

13 4 • Mars in conjunction with and 2° 4' north
of the Moon.

13 ••• 9 • Mercury in conjunction with and 2° 27' south
of Mars.

14 l^ • Venus in conjunction with and 3° 47'

north of the Moon.
16 ... 15 ... Saturn in conjunction with and 4° 2' north

of the Moon.

GEOGRAPHICAL NOTES
We regret to learn that the well-known African explorer. Dr.

Gustav Nachligal, died on April 24, on board the German gun-
boat yI/<) :<'(•, off the west coast of Africa. Dr. Nachtigal was born
at Eichstadt in 1834, and was trained to (he medical profession.

In 1862 he went to Algiers on account of his health, and in

1868 he started on his memorable journey into the heart of

Africa, visiting the territories of Bornu, Baghirmi, Wadai,
Darfur, Kordofan, emerging at Khartoum in 1874. This work
placed Dr. Nachtigal in the front rank of African explorers. At
the time of his dea'h, it is well known, he was looking after the

interests of Germany in connection with its recent annexations

in West Africa.

The death is announced from Konigsberg of Dr. Karl
Zoppritz, Profes-or of Geography in the University there, and
well known as the author of the reports on the progress of geo-

physics and of African exploration in Behm-Wagner's Geogra-
phical Year-Book.

On Monday last a lecture was delivered at the Alexandra
Palace by Prof. A. H. Keane, on "The Lapps ; their Origin,

Type, Affinities, Social Usages," in connection with the com
pany of Lapps who h.ave recently arrived in London and pitched

their tents on the slopes of Muswell Hill for the summer
months The group consists of seven persons, mostly members
of one family, from the Kara.sjok district in Finmark, Norway,
and belongs to the "mountain " or nomad division of the race.

As these " Mountain Finns," as the Norwegians call them, are

of much purer descent than the "River" and "Sea" Lapps,

who have given up their nomad life and now reside in settled

communities either along the riverain tracts or on the sea coast,

they afford ethnologists a favourable opportunity of studying the

type of these primitive inhabitants of the Arctic regions of

North-West Europe. They are accompanied by six reindeer,

and two native dogs used for tending the herds, and have also

br )ught with them specimens of the three kinds of sledges still

in use, and some of the famous snow-shoes with which they

travel with such -urprising velocity over the frozen surface of

the ground. The average height appears to be about five feet

(extremes, 4'io to 5"4 in.); but in some other respects the

type seems to have deviated considerably from the Mongolic, to

"hich it fundamentally belongs, and has been assimilated, espe-

cially in the colour of the hair and eyes, in tlie complexion and
shape of the nose, to the surrounding Norse populations. But
the lecturer seemed disposed to attribute this assimilation rather

to like climatic influences than to actual intermixture, of which
there is no direct evidence.

At the last meeting of the Geographical Society of Paris,

M. Tliouar described in detail the observations made by him
during his recent journey in search of the remains of the un-

fortunate Crevaux expedition in the Northern Chaco. These
were divided into mtes on the flora and fauna, with specimens

of the dialects of the Tobas, Matacos, and Chiriguanos, a

description of the dress, ornaments, implements, utensils, &c.,

of the Tobas and Chiriguanos, anthro[iological details of the

same tribes, an itinerary from Tarija to Asuncion, with

numerous meteorological observations, and two documents be-

longing to the Crevaux mission. He added a study on the

Peruvian and Bolivian affluents of the Amazon. With refer-

ence to the statement (recently quoted in Nature) that certain

members of the missi <n were still alive amongst the Indians,

M. Thouar stated that this inf irmation should be received with

the greatest reserve, because the date to which it referred was
prior to his own sojourn on the frontier, which he traversed

from north to south when no one gave him any such information.

Since his return to France he has received directly from Bolivia

numerous communications from Dr. Gianneccini, who lives on

the frontier ; in the e nothing is said on the subject. A monu-
ment to Dr. Crevaux is to be unveiled at Nancy on June 13.

The Geographical Society of Paris has awarded a gold medal
(La Rouquette's prize) to the well-known Danish Government
publication on Greenland, " Meddelelser om Griinland,"in which
are from time to time published the results of the Danish scien-

tific expedition exploring that continent. The same honour has

befallen Danish subjects twice before, viz. Lieut. Graak, for his

explorations of the east coast of Greenland ; and Messrs. Breds-

dorfl" and Olsen, for their map, " Esquisse d'une Carte oro-

graphique de I'lCurope.

"
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Geographical education in Sweden has for years left much
to be desired, but of late steps have been taken for its improve-

ment. In the so-called " Elementar-larovarken" (classical schools)

geography has hitherto bten classed as an appendix to history,

and at the " Lektor " (candidate) examinations in history and
geography questions are only asked about the former study.

And while the hours and parts of history-teaching in the schools

are detailed, no such arrangement has been made as regards

geography ; the hours of teaching are, in some cases, even not

lixed. fiowever, at the congress of teachers held in Stockholm
last year, a resolution was adopted to the effect that geography
ought to form a separate study of the school education. The
University of lumi is the only institution which possesses an
eminent geographer for this Board of Science, viz. Baron von
Schverin, who, last year, represented Sweden at the Geogra-
phical Congress in Toulouse,

The last Annual Report of the Russian Geographical Society

contains extracts from letters addressed by M. Prjevalsky to the

Grand Duke Alexander Alexandrovitch, which contains some
further interesting details about his Hoang-ho journey. About
the end of May he reached, as known, the foot of the Burkhan-
budda Mountains, which incluse the high Thibet plateau sepa-

rating it from Tsaidam. Leaving there his baggage, he went
with only thirteen men to the sources of the Yellow River. The
climbing on the 15,700 feet high passage of the Burkhan-budda
ridge took three days. The descent, on the contrary, was very

short, the plateau of Thibet being there i4,coo to 15,000 feet

high. Further 60 miles across the desert plateau brought the

traveller to the sources of the Yellow River. They are 13,600
feet above the sea-level, and consist of two rivers coming from

the south and west and rising in the hills scattered on the plateau.

A wide marshy valley, Odon-tala, 40 miles long and 20 miles

wide, feeds numerous springs. The Hoang-ho itself is only a

rivulet dividing into two or three branches, each of them but 80

to 100 feet wide, and only 2 feet deep at low water. Some 13

miles below this place the Hoang-ho enters a broad lake,

colouring its southern part with its muddy water, and, after

leaving it on the east, it enters again another lake, whence it

flows out as a large river ; further down it makes a great curve

to avoid the snow-covered Aniis-matchin range, and breaks

through, in a wild course, the parallel ridges of the Xuen-lun.

On the Thibet plateau the expedition experienced dreadful cold.

In the second half of May snow-storms were as strong as in

winter, and the night frosts reached - 23'' Celsius. Still the

thin grass covering did not perish and a few flowers reappeared

every day under the sun- rays. Even in June and July the ther-

mometer fell during bright nights as low down as -5\ As to rain,

it poured evei7 day, sometimes several days without interruption.

The amount of vapour brought by the south-west monsoon and
deposited there is so great that, during the summer. Northern
Thibet becomes an immense marsh. Needless to say that

the advance was difficult for camels. Though uninhabited

by man, these deserts were full of herds of yakes, khouIan.=,

antelopes, and mountain sheep ; even bears were seen in

groups, sometimes of more than ten at once ; some thirty

pairs were bhot down ; they are altogether very cowardly,

and fly even when wounded. After having spent a few days at

the source of the Hoang-ho, M. Prjevalsky went south to the

Blue River, called there Dy-tchou by the Tangoutes. The
plateau remained hilly, mostly covered with marshes, where the

Thibet rush, hard as iron wire, grows freely. The water-divide

between the two rivers has an altitude of 14,500 feet. Further
south the region takes the characters of an Alpine country, still

devoid of forests, but with a richer and more varied grass vege-
tation. Tangoutes, of the Kam branch, were met with, and
received the travellers, though not friendlily, yet not as enemies.

Some 70 miles across a mountain region brought M. Prjevalsky

to the Dy-tchou River, at an altitude of 12,700 feet. The river,

deep and very rapid, is 350 to 420 feet wide. To ford it with

camels was quite impossible, so that a further advance to the

iouth had to be renounced. So it was decided to stay there a

week and then return to explore the great lakes of the Hoang-ho.
During this stay the Tangoutes tired once from the opposite bank
of the Py-tchou. Returning to the Hoang-ho, M. Prjevalsky

took another route to reach the lakes of this river, finding his

way without guides. The Tangoutes closely followed the party,

and on JiUy 13 suddenly attacked them. This attack, as also

another one, were repulsed, and the only further ditBcuIties w ere

in the rains and snow-storms (end of July). On the southern
foot of the Burkhan-budda Mountains a party of gold-washers

was met with. They did not dig the soil deeper than one or

two feet, and their washing was most primitive. Still they

showed handfuls of gold, mostly in corns as large as a pea, or

twice and thrice the size. After having thus laid over more
than 670 mdes the party returned to Tsaidam, which appeared
to them, as desert as it is, a real Eldorado in comparison with

the Thibet plateau.

Besides the special medals awarded to M. Woeikoff and M.
N. J. Zinger, the other medals of the Russian Geographical
Society have been awarded as follows :—Small gold medals to

the members of the last Pamir expedition. Col. Putyata ; M.
IvanolT, geologist ; and M. Bendersky, topographer, as also to

M. Gavriloff for a manuscript on the religious beliefs of the

Votyaks, and to Prof. Zomakion for magnetic measurements at

Kazan. The great gold medals were awarded this year by the

Sections of Ethnography and .Statistics to M. .Shein for his

"Materials for the Study of the Customs and Language of the

Russian Population in the North-West Provinces of Russia,"

and to M. Yanjul on the manufactures of the Government of

Moscow. Sixteen silver medals have been awarded for several

papers published in the publications of the Society, for observa-

tions extended over more than ten years on thunderstorms and
rainfall, to those students who helped Prof. Zomakion in his

magnetic measurements, and so on.

The eccentricities of the European nomenclature of distant

regions is well exemplified in the case of the eastern portion of

the Indo-Chinese peninsula to which so much attention is

attracted just now by the political events in progress there. On
some English maps we find four separate divi.-ions : starting

from the north, Tonquin placed next to China ; then Annam ;

then Cochin-China, and finally French Cochin-China. In the

map accompanying Mr. Colquhoun's recent work, "Amongst
the Shans," territory inhabited by independent tribes is inserted

between Tonquin and China, which gives five divisions. This

latter, however, is wholly incorrect, as the Tonquin frontier

proper marches with that of China. In other maps (chiefly in

those published in France) Annam and Cochin-China are thrown

in together and called indifferently Annam or Cochin-China ;

while in others, mainly those of from ten to twenty years old,

the whole coast from the Chinese frontier to the French colony

of Saigon is called sometimes Cochin-China, sometimes Annam.
We derive the name Cochin-China from tie early navigators,

who applied it to the whole coast round from Siam to China ;

and various generations, in search of trade rather than of geo-

graphical accuracy, have added to the confusion. Since the

beginning of the present century, when the rulers of Annam
imposed their yoke on Tonquin, there has been only one

political power on this coast, viz. Annam. As the territories of

this State stood twenty-five years ago, it was bounded by China,

the Shan States, Siam, Cambodia, and the ocean, and, with the

exception that France obtained three small States at the extreme

south in 1S61, so it stands at present. Tonquin was a feudatory

State of Annam when the present war broke out. In a history

of Annam recently published by Abbe Launay, a missionary in

these regions, we find his title-page runs thus :
" Histoire

Ancienne et Moderne de I'Annam—Tong-King et Cochin-Chine

—depuis, &c., &c. ;" and in some interesting preliminary

observations on these names, he explains that the titles Tonquia

and Cochin-China are relatively recent, and are employed only

by Europeans, and never by the Annamites. Tonquin comes

to us from Dong-kinh, formerly the name of the capital, now

called Hanoi ; while Cochin-China comes from Chen-chin, the

name given to the ancient State of Ciampa, situated to the

extreme south of the peninsula. Chin-chin was probably pre-

ceded at one time by Cao, an abbreviation of Cao-tchi [Gieio-

chi), and from Cao-chen-chin Europeans have made Cochin-

China. The name Annam was first given by the Chinese in the

third century of our era. It was never used in the official docu-

ments between the two countries, but it is that by which the

Annamites now call their country. It was at first applied to

Tonquin only, but it was extended by conquest to Cochin-

China, the ancient Ciampa. It should not, says Abbe Launay,

be used for Cochin- China as distinct from Tonquin, but to the

two united. The term Giao-chi, above alluded to, was that

employed in the earliest epochs for the people inhabiting

Annam, and was extended to the country. Their historians

record that when the Emperor of China, Hoang-ti, formed the

Chinese Empire in the twenty-sixth century before our era, he

took Giao-chi as his boundary in the south-west. An ancient
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sacred book of the Chinese, the " Chou-king," which was col-

lected in the sixth century before our era by Confucius from the
remnants of still earlier works, refers to a tribe south of the
Chinese frontier as the Giao-chi, which means "toes spread out,"
or "far apart," a term which points to a wide separation between
the great toe and the others. This curious distinctive racial

mark exists to-day, notwithstanding the lapse of time and the
social revolutions of twenty-five or thir'y centuries amongst the
Annamites. We might therefore adopt the native distinctions

a; stated by Abbe Launay en bloc, and call the whole region
Annam, with sub-divisions Tonquin and Cochin-China ; or,

making a sacrifice of strict accuracy to long habit, we migh! call

the whole Cochin-China, with sub-divisions Tonquin and
Annam. But it is probably as hopeless at present to expect
strict uniformity in these names as it is to expect it in the
orthography of Tonquin, although uniformity even in doing
wrong would be better here than the present confusion.

At the meeting of the Dutch Geographical Society on April
18, Mr. Robidee Van der Aa delivered a lecture on "Papuans
and Melanesians, and their Relation to the Malay-Polynesian
Race." Succinctly slated, the opinions expressed in the lecture
were these :—The opinion once prevailed that the Papuans were
the autocthones of the Malayan Archipelago, but that they were
conquered by the Malays. There is, however, no support for
this supposition, since in the interior of none of the Sunda
Islands has a tribe been found bearing any resemblance to the
Papuans. Since the researches and discoveries of Miklucho-
Maclay we may not consider their hair or their dark skin as a
decisive distinction with regard to other tribes. Moreover, it is

now stated that their language is related to the Malayan tongue
;

there are still many customs and usages found amongst them
similar to those met with among Malays. From all this Mr.
Van der Aa concludes that the Papuans are one of five families,
all of which have descended from one "insular race, " and were
^eparated from each other at an early date.

TiiOUGH nothing was said at the Dutch Geographical Society
on April iS about the expedition undertaken to the West Indies
by Prof. Martin and Prof. Suringar, we niw learn that they left

Cura90a in March. The former, accompanied by Mr. Van de
Poel, arrived at Paramaribo and intended to make an excursion
to the "Boven Suriname" on March 30; the latter intends to

go to Venezuela, and after that to some of the Windward Islands,
viz. St. Martin's, St. Eustathius, and Saba.

We take from the Annual Report of the Russian Geographical
Society the following figures giving the average temperatures for

twenty-two months at the Sagastyr Polar Station at the mouth
of the Lena. The following figures are on the Centigrade scale,

and the first of them gives the average of the corresponding
month for the year 1882-1883, while the second is the average
of the same month for the year 1SS3-1884 :—September, o°-i
and o°'6 ; October, -I5°'i and I4°'I ; November, -27°'9and
-25°7 ; December, -33''S and -33°-3

; January, -37°'2 and
-35° -8; February, -4i°'3 and -34°-o; March, -3i°'S and
-35°-2; April, 20°7 and -2i°-8; May, -8°-i and -9° 7;
June, o°-9 and -o°-2; July, 5°-i ; August, 3°-S. Average of
the first year. — I7°-I ; of the second (incomplete), - i6°7. As
seen, both years are closely similar ; the exceedingly low tem-
peratures of February, 1883, are most remarkable, the average
of the month being only — 4i°-3, and the lowest temperature
observed having been -S2°'3 for the first year and -48°-o
during the second. The auroras were also less frequent, and the
magnetic perturbances feebler. The number of hours during
which auroras were observed is seen from the following figures :

—

.'September, 13 hours in 1882-1883, and 23 hours in 1883-1884;
October, 87 and 69; November, 179 and 83; December, igi
and 178; January, 194 and 151 ; February, 197 and 126;
March, 137 and llS ; April, 10 and 8 ; none in May to August.
Total for the first year, 1008 ; for the second, 756.

It results from the same report that the delta of the Lena
extends, by nearly one-half a degree, further north than on our
best maps. The northern cape of the Danube (Dounay) Island
is under 73° 55' north latitude. This determination does not
correspond with the Vega map, where Sagastyr, being under
73° 2t', the northern extremity of the island is under 73° 27',

and the course of the Vega in this longitude is under 74° 8'. At
any rate, M. Yurgens has been compelled to go for twenty miles
north of Sagastyr before reaching the extiemity of the Dounay
Island.

SOME EXPERIMENTS ON THE VISCOSITY
OF ICE

HTHAT ice will change its form under the influence of pressure
is exemplified at large in glaciers, and may be illustrated

by experiments in the laboratory. How far this is due to a true
viscosity, and how far to a rearrangement of the particles by
melting and regelation, is a question the discussion of which
among physicists has been of long continuance, though there
there may now perhaps be some signs of permanent yielding
under the influence of continuous pre-sure.

In the first volume of Nature (p. 534) Mr. Wm. Matthews
describes experiments (1S70) in which planks of ice, supported
at each end, but free in the middle, become permanently bent.
In the first of these experiments the plank was 6 inches wide,
2' inches thick, and supported by bearers 6 feet apart. The
temperature of the air was .above the freezing-point of water.
The plank bent rapidly, so that the total deflection was 7 inches
in about as many hours. " At its lowest point it appeared bent
at a sharp angle, and was rigid in its altered form." Its lower
surface showed minute fissures. In a second experiment a plank
of somewhat similar dimensions (l| inch thick, 6^ to 6| inches
wide, 6 feet between the supports) became permanently bent.

The amount of deflection was 3I for the upper surface and 35
for the lower surface. The time was 644 hours. The tem-
perature "never rose above the freezing-point "

; but the fact that

the thermometer registered 29''5 F. one morning at 9*30 a.m.,
and 30° F. the next morning at the same time, would lead us
to suppose that the midday temperature was not far from the
freezing point. Similar experiments were subsequently carried

out (1871) by Prof. Tyndall, in Switzerland, and are mentioned
in Nature (vol. iv. p. 447).

In Nature, vol. vi. p. 396, Mr. John Aitken describes

experiments in which weighted shillings were caused to sink
into blocks of ice. But when the block of ice was previously

cooled to about 1° below the freezing-point, a shilling weighted
with 90 lbs. and left for three and a half hours, " was found not
to have entered in the slightest degree into the ice." Sub-
sequently, in 1873 (Nature, vol. vii. p. 2S7), Mr. Aitken
described experiments which showed that ice bends the more
readily the more air-bubbles it contains. " Temperature," he
says, "seemed to have some influence on the rate of bending of
these beams, but this point was difficult to determine on account
of the different beams bending at different rates at the same
temperature ; but, so far as could be ascertaini_d from the

experiments, the beams bent slower the lower the temperature.

The lowest temperature used in these experiments was rather

more than 3° F. below freezing."

In 1875 Prof. Vi'^if AexiWy^Avn Po^gendcrff's Anunlen [cw.

p. 169, reported in Nature, vol. xii. p. 317) a carefully con-
ducted experiment in which a paralellopiped of ice 52 cm. long,

2"5 cm. wide, and I '3 cm. thick, was supported in such a way
that 5 mm. at each end rested on the bearers. This was left

for seven days, from February 8 to February 15, the temperature
varying between -12° and -3'5° C. The total bend was
1 1 '5 mm. That is to say, to translate these measurements into

inches for the sake of comparison with the other results, in a

bar 20 inches in length between the supports, i inch in width,

and \ inch in thickne-s ; the total bending was a little over

45 of an inch. When the temperature rose to slightly under
0° C. the bending increased, and amounted to g mm. ( 34 inches)

in 24 hours. Other experiments are described by Prof. Ffafl!" in

the same paper, and tlie general conclusion to which he is led is,

"that even the smallest pressure is sufficient to dislocate ice-

particles if it act continuously, and if the temperature of the ice

and its surroundings be near the melting point."

In the current volume of Nature (p. 329) there is a report

of a paper recently read before the Royal Society by Mr. Coutts

Trotter (to whom I am indebted for references on this subject)

"On some physical properties of ice, iSrc," in which were
described some experiments on the shearing of ice, carried out

in a glacier grotto at a nearly uniform temperature of about
0° C. In that report we learn that in the paper itself "reasons
are given for supposing that the range of temperature through

which ice is sensibly viscous is small."

So far as I know no experiments on the viscosity of ice at

very low temperatures have been recorded. It is the object of

the pre-en' communication to describe some such experiments

which I have recently conducted, through the kindness and
courtei-y of Messrs. J. S. Fry and Sons, ol^ Bristol, in the snow
chamber of the refrigerator, at their well-known Cocoa Works.
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In this chamber the air, which has been previously condensed
and cooled, is allowed to deposit, in the form of snow, the
moisture w hich it can no longer retain owing to the great diminu-
tion of temperature due to expansion. George Punter, whose
business it is to look after this snow chamber, rendered the most
intelligent assistance in preparing the Ixars of ice, and in con-
ducting the experiments. In this mode of experimentation the
great variation of temperature, namely, between -30° C, when
the engines are stopped in the evening, and - 12° C. , as a
maximun; when they begin work in the morning is an unavoid-
able drawback. Still, I think that the experiments, although
they give uniformly negative results, are worth putting on
record.

Experiment i.—A cylinder of ice was cast with a diameter of

3 inches. Over it was hung, as in the well-known Bottomley
experiment (Naturf, vol. v. p. 1S5), a wire loaded with a total

weight of 5 lbs. It was left in the freezing-chamber 6J hours.
I

No dent was traceable on the surface of the cylinder.

EKptTimetit 1.— With a similar cylinder and wire the load
!

was increased to lo lbs. and the time to S hours, with like

negative results.

Experiment 3.—With a similar cylinder and wire the load
was further increased to 14 lbs. and the time to 1 7^ hours, with the
same result or absence of result. This experiment would seem
to show that the ice refused to yield to a pressure of 20 to 30
atmospheres, or probably more, applied in this way and for this

time.

Experiment 4.—A bar of ice :i inches thick, 2.\ inches wide,
and supported on bearers 13^ inches apart, was left in the cham-
ber from :2 n^on on Monday until 12 noon on Saturday. It

showed no sign of bending under its own weight.
Experiment 5.

—

\ similar bar similarly supported was
weighted in the middle with 7 lbs., and left for the same time.

No sign of bending.

Experiment 6.—A similar bar similarly supported was
weighted with 18 lbs., and left for the same time. There was
lie bending perceptible to the eye ; but, on removing the appa-
ratus, the bar broke with the jar occasioned by setting it down
somewhat carelessly, so that no exact measurement wa-. taken.

Experiment 7.—A bar of the same length and width, but
thinner, tapering somewhat from | to ^ of an inch in thickness,

was weighted with 7 lbs., to which, during the last two days,

seven additional pounds were added, and left for the same time.

No bending by measurement.
Such negative results are just what one would expect on

theoretical grounds, and as an inference from previous experi-
ments conducted at temperatures nearer the melting-point. But
it is well not to rely on theory or on inference where direct

experiment is practicable

The matter, then, would appear to stand at present somewhat
thus. The visco ity of ice, due to whatever cause, is

—

(1) At temperatures at and above the melting-point... considerable.

(2) ,, ,, below but near ,, ,, ...much less.

(3) ,, ,, between - 3°'5 C. and- 12° C very slight.

14) ,, ,, below- 12° C. nit.

What seems now to be wanted is an experimental determina-
tion of the lower temperature-limit of viscosity, whioh would
appear to lie somewhere between -I2''C. and -3'''5 C, but
probably nearer the latter temperature.

University College, Bristol C. Lloyd Morgai^

BEN NEVIS
A T the meeting of the Royal Society of Edinburgh held on^ Monday last, Mr. John Murray, Vice-President, in the

chair, Mr. R. T. Omond, Superintendent of the Meteorological
Observatory on Ben Nevis, delivered, at the request of the

Council, an address on two years' residence and work there.

Mr. Omond, at the outlet, recalled the advantages which Ben
Nevis presented as a high-level meteorological station, the

.-ervices of Mr. Clement S. Wragge, and the chief steps that led

up to the erection and equipment of the existing permanent
observatory. Glancing at some of their daily experiences during
last summer arid autumn, he mentioned that some 3000 or 4000
tourists climbed the mountain—sometimes at least 100 in a single

afternoon. Since the middle of October, however, not more
than half a dozen strangers had ventured up. Some came for

information ; others were disappointed at finding they could not
be fed as well as sheltered ; others came to spend the night, but

were disappointed at finding they could not do so. Most of the

visitors, however, were satisfied, though a little astonished, by
the explanation that the building on Ben Nevis was primarily a
scientific observatory, and not a hotel. Storms of exceptional
and terrific violence were described. Beautiful optical pheno-
mena that had been witnessed, and the comparative scarcity of
animal life on the mountain, were next alluded to. Rainbows
are seldom seen. Thunderstorms are very rare. The tempera-
tures during winter are not so low as many people think— 10° F.
is about the lowest recorded as yet, and the ordinary winter
temperatures ran from 15° to 25°. Observing that much must
yet be done in the work of the discussion and interpretation of
the observations made on Ben Nevis, l)efore the observa-
tions could be safely used, he proceeded to state some
of the more interesting points which Mr. Buchan had
already succeeded in approximately establishing : (i) The normal
or average temperature and barometric pressure for each month,
and the normal difterences between these averages and those at
sea-level. (2) The daily variation of temperature and pressure
during each month. (3) The daily variation in the average
velocity of the wind—this being shown to be greater at night
than during the day, exactly the reverse of what holds good at

sea-level. (4) Variations in the direction of the v/inds as com-
pared with those prevalent over Scotland at any given time. A
comparison of the Ben Nevis winds with those at low-level
stations sometimes shows that both are part of one system,
whether cyclonic or anti-cyclonic ; but the direction is almost
always different, and in the case of cyclonic storms, coming from
the west. The observed differences in direction seem to give
an indication as to whether the storm centre is to pass to the
north or south of Ben Nevis. If this point can be definitely

made out, it will obvi nisly be of immense value in forecasting

weather. (5) The hygromelric observations indicate that the
atmosphere on the Ben shows that during ordinary weather a
state of persistent saturation, usually accompanied by fog
or miat, prevails ; but occasionally a sudden and extra-

ordinary drought sets in, the temperature rises, and the
sky clears, not merely of fog, but often of every vestige

of cloud, and at the same time the valleys and lower
hills are often shrouded in mist, showing that this dryness
coming from above is not able to penetrate right down to the

sea-level. The thorough investigation of these phenomena is

one of the most important pieces of work connected with the

Observatory, and may be expected to throw great light on the
question of atmospheric circulation. {7) The rainfall of Ben
5fevis is greatly in excess of what several theories of the distrinu-

lion of rain led them to expect—a result possibly due to the

great vertical movements of the atmosphere indicated by the

hygrometiic indications referred to above. Though there are

many high-level stations in different parts of the world, none,
perhaps, are so favourably situated as Ben Nevis for the investi-

gation of what he had explained is the present great problem in

meteorology, namely, the vertical movements of the atmosphere.
If the Scottish Meteorological Society were possessed of suffi-

cient funds to establish a completely-equipped observatory at the

foot of Ben Nevis as well as on the summit, he was convinced
that the science of meteorology would advance far more in a

few years than it would by a generation of ordinary work with

low-level stations alone.

SUNLIGHT AND THE EARTH'S
A TMUSPHERE '

'T'HERE is, we may remember, a pass.age in which Plato in-
"^ quires what would be the thoughts of a man who, having

lived from infancy under the roof of a cavern, where the light

outside was inferred only by its shadows, was brought for the

first time into the full splendors of the sun.

We may have enjoyed the metaphor without thinking that it

has any physical application to ourselves who appear to have no
roof over our heads, and to see the sun's face daily ; while the

fact is that if we do not see that we have a roof over our heads

in our atmosphere, and do not think of it as one, it is because

it seems so transparent and colourless.

Now, I wiah to ask your attention to-night to considerations

in some degree novel, which appear to me to show that it is not

transparent as it appears, and that this seeming colourlessness is

a sort of delusion of our senses, owing to which we have never

^ Lecture delivered at the Royal Institution, April 17, i335, by S. P.

Langley. Communicated by the author.



i8 NATURE [May 7, 1885

in all our lives seen the true colour of the sun, which is in reality

blue rather than white, as it looks, so that this air all about and
above us is acting like a coloured glass roof over our heads, or a
sort of optical sieve, holding back the excess of blue in the

original sunlight, and letting only the white sift down to us.

I will first ask you, then, to consider that this seeming coljur-

lessness of the air may be a delusion of our senses, due to

habit, which has never given us anything else to compare it

with.

If that cave had been lit by sunshine coming through a reddish
glats in its roof, would the perpetual dweller in it ever have had
an idea but that the sun was red ? How is he to know that the

glass is " coloured " if he has never in his life anything to com-
pare it with? How can behave any idea but that this is the

sum of all the sun's radiations (corresponding to our idea of white
or colourless light)

; will not the habit of his life confirm him
in the idea that the sun is red ; and will he i ot think that

there is no colour in the glass so long as he cannot go outside to

see? Has this any suggestion for us, who have none of us ever
been outside our crystal roof to see ?

We must all acknowledge in the abstract, that habit is equally

s;.ong in us whether we dwell in a cave oi under the sky, that

what we have thought from infancy will probably appear the

sole possible explar.ation, and that, if we want to break its

chain, we should put ourselves, at least in imagination, under
conditions wiiere it no longer binds us.

The ChalUns^er has dredged from the bottom of the ocean
fishes which live habitually at great depths, and whose enormous
eyes tell of the correspondingly faint light wliich must have
descended to them through the seemingly irauspareiit water. It

will not be as futile a speculation as it may at first seem, to put
ourselves in imagination in the condition of creatures under the

sea, and ask what the sun may appear to be to them ; feu- if

the fish who had never risen above the ocean 11 or were an
intelligent being, might he not plausibly i-eason that the dim
greenish light of his heaven—which is all he has ever known

—

was the full splendour of the sun, shining through a medium
which all his experience shows is transparent ?

We ourselves are, in very fact, living at the floor of a great
aerial sea, -vhose billows roll hundreds of miles above our heads.
Is it not at any rate conceivable that we may have been led into
a. like fallacy from judging only by what we see at the bottom ?

May we not, that is, have been led into the fallacy of assuming
that the intervening medium above us is colourless because the
light which comes through it is so ?

I freely admit that all men, edncated or ignorant, appear to

have ihe evidence of their senses that the air is colourless, and
that pure sunlight is white, so that if I venture to ask you to

listen to considerations which have lately been brought forward
to show that it is the sun which is blue, and the air really acts
like an orange veil or like a sieve which picks out the blue and
leaves the white, I do so in the confidence that I may appeal to
you on other grounds than those I could submit to the primitive
man who has his senses alone to trust to ; for the educated intel-

ligence possesses those senses equally, and in addition Ihe
ability to interpret them by the light of reason, and before this

audience it is to that interpretation that I address myself.
Permit me a material illustration. You see through this

glass, which may typify the intervening medium of air or water,
a circle cf while light, which may represent the enfeebled disk
of the sun when so viewed. Is this intervening glass coloured
or not ? It seems nearly colourless ; but have we any right to
conclude that it is so because it seems so ? Are we not taking
U Jor gianhd that the original light which we see through it is

white, and that the glass is colourless, because the light seems
unaltered, and is not an appeal to be made here from sense to
reason, which, in the educated observer, recalls that white light

is made of various colours, and that whether the original light

is really white and Ihe glass transparent, or the glass really
coloured and so iiiakitii; the white, is to be decided only by
experiment, by taking away the possibly deceptive medium ? I

can take away this glass, which was not colourless, but of a
deep orange, and you see that the original light was not
white, but intensely blue. If we could lake the atmosphere
away between us ai.d the sun, how can we say that the same
resuh might not follow? To make the meaning of our illustration

clearer, observe that this blueness is not a pure spectral blue.
It has in it re<l, yellow, blue, and all the colours which make
up white, but blue in superabundance ; so that, though the while
is, so to ;ay, latent there, the dominant effect is blJc. The

glass coloured veil does not put anything in, but acts I repeat

like a sieve straining ottl the blue, and letting through to us the

white light which was there in the bluishness, and so may not

our air do so too ?

I think we already begin to see that it is at any rate conceiv-

able that we tnay have been hitherto under a delusion about the

true colour of the sun, though of course this is not proving that

we have been so, and it will at any rate, I hope, be evident that

here is a question raised which ought to be settled, for the blue-

ness of the sun, if proven, evidently affects our present know-
ledge in many ways, and will modify our present views in optics,

in meteorology, and in numerous other things. In optics,

because we should find that white light is i ot the sum of the sun's

radiations, but only of those dregs of them which have filtered

down to us ; in meteorology because it is suggested that the tem-

perature of the globe and the condition of man on it, depend in

part on a curious selective action of our air, which picks out parts

of the solar heat (for instance, that connected with its blue li^ht),

and holds Ihem back, letting other selected portions come to us,

and so altering the conditions on which this heat by which we
live, depends ; in other ways, innumerable, becau'se, as we
know, the sun's heat and light are facts of such central import-

ance, that they affect almost every part of scientific knowledge.
It may be asled what suggested the idea that the sun may be

blue rather tlian any other colour.

My own attention was first directed this way many years ago
when measuring the heat and light from different parts of the

sun's disk. It is known that the sun ha^ an atmosphere of its

own which tempers its heat, and, by cutting off certain radiations

and not others, produces the spectral lines we are all familiar

with. These lines we customarily study in connection with the

absorbing vapours of sodium, iron, and so forth, which produce

them ; but my own attention was particularly given to the regions

of absorption, or to the colour it caused, and I found that the

sun's body must be deeply bluish, and that it would shed blue

light except for this apparently colourless solar atmosphere,

which really plays the part of a reddish veil, lettinj; a

little of the blue appear on the centre of the sun'~ disk where it is

thinnest, and staining the edge red, so that to delicate tests the

centre of the sun is a pale aqua-marine, and its edge a garnet.

The effect I found to be so important, that if this all but invisible

solar atmosphere were diminished by but a third part, the tem-

perature of the British islands would rise above that of the torrid

zone, and this directed my attention to the great practical im-

ptTtance of studying the p.ction of our own terrestrial atmosphere

on the tun, and the antecedent probability that our own air was
also and independently making the really blue sun into an ap-

parently white one. We actually know then, beyond conjecture,

by a comparison of the sun's atmosphere, where it is thickest,

and where it is thinnest, that an apparency colourless atmosphere
call have such an effect, and analogous observations which I

have carried on for many years, but do not now detail, show
that the atmosphere of our own plane', this seeniingly clear air

in which we exist like creatures at the bottom of the sea, does

do so.

We look up through our own air as through something so

limpid in its purity that it appears scarcely matter at all, and we
are apt to forget the enormous mass of what seems of such light-

ness, but which really presses with nearly a ton to each square

foot, so that the weight of all the buildings in this great city, for

instance, is less than that of the air above them.

I hope to shortly desciibe the method of proof that it too has

been acting like an optical sieve, holding back the blue ; but it

may naturally be asked, "'Can our senses have so entirely de-

ceived us that ihey give no hint of this truth, if it be one ? is the

appeal wholly to recondite scientific methods, and are there no
indications, at leas% which we may gather for ourselves?" I

think there are, even to our unaided eyes, ind cations that the

seemingly transparent air really acts as an orange medium, and
keeps the blue light lack in the upper sky.

If I hold this piece of glass before my eyes, it seems colour-

less and transparent, but it is proved not to be so by looking

through it edgewise, when the light, by traversing a greater

extent, brings out its true colour, which is yellow. Every one
knows this in every-day experience. We shall not get the

colour of the ocean by looking at it in a wine-glass, but by gazing

through a great depth of it ; and so i' is with the air. If we look

directly up, we look through where it is tliinnest ; but if we look

horizontally through it towards the horizon, through great thick-

nesses, as at sunrise or sunset, is it not true that this air, where
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we see its real colour most plainly, makes the sun look very

plainly yellow or orange?
We not only see here, in humid English skies, the "orange

sunset waning slow," but most of us in these clays of travel can

perfectly testify that the clearest heavens the earth affords, the

ro-y tint on the snows of Mont Blanc, forerunnin^j the dawn, or

the warm glow of the sun as he sets in Egyptian .«kies, show this

most clearly—show that the atmosphere holds back the blue rays

by preference, and lets the orange through.

If, next, we ask, "What has become of the blue that it has

stopped ? " does not that very blue of the midday sky relate the

rest of the rlory—that blue which Prof. Tyndall has told us is

due to the presence of innumerable fine particles in the air,

which act selectively on the solar waves, diffusing the blue light

towards us ? I hope it will be under?tood that Prof. Tyndall is

in no way responsible for my own inferences ; but I think it is

safe at least to say that the sky is not self-luminous, and that,

since it can only be sliini g blue at the expense of the sun, all

the light this sky sends us has been taken by our atmosphere
away from the direct solar beam, which would grow both
brighter and bluer if this were restored to it.

If all that has been said so far renders it possible that the sun

may be blue, you will still have a right to say that "possi-

bilities" and " maybes" are not evidence, and that no chain of

mere hypotheses will draw trutli out of her well. We are all of

one mind here, and I desire next to call your attention to what
I think is evidence.

Remembering that the case of our supposed dweller in the

cave who could not get out-ide, or that of the inhabitants of the

ocean-floor who cannot rise to the surface, is really like our own,
over whose heads is a crystalline roof which no man from the

beginning of time has ever got outside of, an upper sea to whose
surface we have never risen ; we recognise that if we could rise

to the surface, leaving the medium whose effe>:t is in dispute

wholly beneath us, we should see the sun as it is, and get proof

of an incontrovertible kind ; and that, if we cannot entirely do
this, we shall get nearest to proof under our real circumstances

by going as high as we can in a balloon, or by ascending
a very high mountain. The balloon will not do, because we
have to use heavy apparatus requiring a solid foundation. The
proof to which I ask your kind attention, then, is that derived

from the actual ascent of a remarkable mountain by an expe-
dition undertaken for that purpose, which carried a wliole physi-

cal laboratory up to a j^oint where nearly one-half the whole atmo-
sphere lay below us. I wish to describe the difference we found in

the sun's energy at the bottom of the mountain and at the top,

and then the means we took to allow for the effect of that part of

the earth's atmosphere still over our heads even here, so that

we may be said to have virtually got outside it altogether.

Before we begin our ascent, let me explain more clearly what
we are going to seek. We need not expect to find that the

original sunlight is a pure monochromatic blue by any means, but
that thjugh its rays contain red, orange, blue, and all the other

spectral colours, the blue, the violet and the allied tints were
originally there in disproport onale amounts, so that, though
all which make white were present from the first, the

refrangible end of the spectrum had such an excess of colour
that the dominant effect was that of a blueish sun. In
the same way, when I say briefly that our atmosphere has ab-
sorbed this excess of blue and let the white reach us, I mean,
more strictly speaking, that this atmosphere has absorbed all

the colours, but, selectively, taking out more orange than red,

m jre green than orange, more blue than green ; so that its action
is wh .lly a taking on'.—an action like that which you now see

going on with this sieve, sifting a mixture of blue and white
beads, and holding back the blue while letting the white fall

down.
This experiment only rudely typifies the action of the atmo-

sphere, which is di criminating and selective in an amazing
degree, and as there are really an infinite number of shades of
colour in the spectrum, it would take for ever to describe the
action in detail. It is merely for brevity, then, that we now
unite the more refrangible colours under the general word
"blue," and the others under the corresponding terms "orange"
or " red."

All that I have the honour to lay before you, is less an an-

nouncement of absol 'te novelty than an appeal to your already
acquired knowIed;.;e and to your reason as superior to the delu-
sions of sense. I have, then, no novel experiment to offer, but
to ask you to look at some familiar ones in a new light.

We are most of us familiar, fjr instance, with that devised

by Sir Isaac Newton to show that white light is compounded of

blue, red, and other colours, where, by turning a coloured wheel
rapidly, all blend into a grayish white. Here you see the " seven

colours " un the screen ; but, though all are here, I have inten-

tionally arranged them, so that there is too much blue, and the

combined result is a very bluish white which may roughly stand

for that of the original sunray. I now alter the propirtion of

the colours so as to virtually take out the excess of blue, and
the result is colour'ess or white light. White, then, is not

necessarily made by combining the " seven coloui-s," or any
number of them, unless they are there in just proportion (which

is in effect what Newton himself says) ; and white, then, may be

made out of such a bluish light as we have described, not by
putting anything to it, but by taking away the excess which is

there already.

Here, again, are two sectors—one blue, one orange-yellow

with the blue in excess, making a bluish disk where they are

revolved. I take out the excess of blue, and now what remains

is white.

Here is the spectrum itself on the screen, but a spectrum

which has been artificially modified so that the blue end is rela-

tively too strong. I recombine the colours (by Prof. Rood's

ingenious device of an elastic mirror), and they do not make a

pure v/hite, but one tinted with blue. I take out the original

excess of blue, and what remains combines into a pure white.

Please bear in mind that when we " put in
'' blue here, we have

to do so by straining out other light through some obscuring

medium, which makes the spectrum darker ; but that, in the case

of the actual sunlight, introducing more blue, introduces more
light, and makes the spec'rum brighter.

The spectrum on the screen ought to be male still brighter in

the blue than it is—far, far brighter—and then it might repre-

sent to us the original solar spectrum before it has suffered any

absorption either in the sun's atmosphere or our own. The
Frauenhofer lines do not appear in it, for these, when found in

the solar spectrum, show that certain individual rays have been

stopped, or selected for absorption by the intervening atmo-

spheres ; and though even the few yards of atmospliere between
the lamp and the screen absorb, it is not enough to show.

Our s-pectrum, as it appears before absorption, might be com-
pared to an army divided into numerous brigades, each wearing

a distinct uniform, one red, one green, one blue, so that

all the colours are represented each by its own body. If, to

represent the light absorbed as it progresses, we supposed that

the army advances under a fire which thins its numbers, we
should have to consider that (to give the case of nature) this

destructive fire was directed chiefly against those divisions

which w'ere dre sed in blue, or allied colours, so that the army
was thinned out unequally, many men in blue being killed ofi

for one in red, and that by the time it has advanced a certain

distance under fire the proportion of the men in each brigade

has been altered, the red being comparatively unhurt. Almost
all absorption is thus selective in its action, and often in an

astonihing degree, killing off, so to speak, certain rays in

preference to others, as though by an intelligent choice, and
destroying most, not only of certain divi'iions (to continue our

illustration), but even picking out certain files in each company.

Every ray, then, has its own individuality, and on this I cannot

too strongly insist ; for just as two men retain their personalities

under the same red uniform, and one may fall and the other

survive, though they touch shoulders in the ranks, so in the

spectrum certain parts will be blotted out by absorption, while

others next to them may escape.

To illustrate this selective absorpti m, I put a piece of didy-

mium glass in the path of the ray. It will, of course, ab-orb

some of the light, but instead of dimming the whole spectrum,

we might alnost say it Ins arbitrarily chosen to select one
narrow part for action, in this particular case choosing a narrow
file near the orange, and letting all the rest go unharmed. In

this arbitrary way oar atmo phere operates, but in a far more
complex manner, taking out a narrow file here and another

there, in hundreds of places, all through the spectrum, but on
the whole much the most in the blue, the Frauenhofer lines b-ing

merely part of the evidence of this wonderful quasi-intelligent

action which bears the name of selective absorption.

Before we leave this spectrum, let us recall one most important

matter. We know that here beyond th,; red is solar energy in

the form of heat which we cannot see, but not on that account

any less important. More than half the whole power of the
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sun is here invisible, and if we are to study completely the

action of our atmosphere, we shall have to pay great attention

to this part, and find out some way of determining the loss in it,

which will he difficult, for the ultra-red end is not only invisible,

but compressed, the red end being shut up like the closed pages

of a book, as you may notice by comparing the narrowness of

the red with the width of the blue.

Now refraction by a prism is not the only way of forming a

spectrum. Nature furnishes us colour not only from the rain-

bow, but from non-transparent substances like mother-of-pearl,

where the iridescent hues are due to microscopically fine lines.

Art has lately surpassed nature in these wonderful "gratinjjs,"

consisting of pieces of polished metal, in which we see at first

nothing to account for the splendid play of colour app."rently

pouring out from them like light from an opal, but which, on
examination with a powerful microscope, show lines so narrow
that there are from 50 to 100 in the thickness of a fine human
hair, and all spaced with wonderful precision.

This grating is equal in defining power to many such prisms
as we have just been looking at, but its light does not show well

upon the screen. You will see, however, that its spectrum
differs from that of the prism, in that in this case the red end is

expanded, as compared with the violet, and the invisible ultra-

red is expanded still more, so that this will be the best means
for us to use in exploring that "dark continent" of invisible

heat found not only in the spectrum of the sun, but of the
electric light, and of all incandescent bodies, and of whose
existence we already know from Herschel and Tyndall.
Now we cannot reproduce the actual solar spectrum on the

screen without the sun itself, but here are photographs of it,

which show parts of the losses the different colours have suffered

on their way to us. We have before us the well-known
Frauenhofer lines, due, you remember, not only to absorption in

the sun's atmosphere, but also to absorption in our own. We
have been used to think of them in connection with their cause,
one being due to the absorption of iron-vapour in the sun,
another to that of water-vapour in our own air, and so forth ;

but now I ask you to think of them only in connection with the
fact that each is due to the absorption of some part of the
original light, and tliat collectively they tell much of the story of
what has happened to that light on its way down to us. Ob-
ser\'e, for instance, how much thicker they lie in the blue end
than in the red—another evidence of the great proportionate
loss in the blue.

If we could restore all the lost light in these lines, we should
get back partly to the original condition of things at the very
fount, and, so far as our own air is concerned, that is what we
are to ascend the mountain for—to see, by going up through
ne.irly half of the atmosphere, what the rate of loss is in each
ray by actual trial ; then, knowing this rate, to be able to allow
for the loss in the other part still above the mountain-top, and,
finally, by reconibining these rays to get the loss as a whole.
Remember, however, always, that the most important part of
the solar energy is in the dark spectrum which we do not see,

but which, if we could see, we should probably find to have
numerous absorption-spaces in it corresponding to the Frauenhofer
lines, but where heat has been stopped out rather than light. To
make our research thorough, then, we ought not to trust to the
eye only, or even chiefly, but have some way of investigating
the whole spectrum ; the invisible in which the sun's power
chiefly lies, !is well as the visible, and both with an instrument
that would discriminate the energy in these vei-y narrow spaces,
like an eye to see in the dark ; and if science possesses no such
instrument, then it may be necessary to invent one.
The linear thermopile is nearest to it of any, and we all here

know what good work it has done, but even that is not sensitive
enough to measure in the grating spectrum, in some parts of
which the heat is 400 times weaker than in that of a prism, and
we want to observe this invisible heat in very narrow spaces.
Something like this has been provided since by Capt. Abney's
most \-aluable researches, but these did not at the time go low
enough f ir my purpose, and I spent nearly a year before ascend-
ing the mountain in inventing and perfecting the new instru-

ment for measuring these, which I have called the " bolometer"
or "ray-measurer." The principle on which it is founded is

the same as that employed by my late lamented friend, Sir Wm.
.Siemens, for measuring temperatures at the bottom of the sea,
which is that a smaller electric current flows through a warm wire
than through a cold one.

One great difficulty w.as to make the conducting wire very

thin, and yet continuous, and for this purpose almost endless

experiments were made, among other substances pure gold

having been obtained by chemical means in a plate so thin that

it transmitted a sea-green light through the solid substance of

the metal. This proving unsuitable, I learned that iron had
been rolled of extraordinary thinness in a contest of skill between
some English and American iron-masters, and, procuring some, I

found that 15,000 of the iron plates they had rolled, laid one on
the other, would make but one English inch. Here is some of

it, rolled between the same rolls which turn out plates for an

iron-clad, but so thin that, as I let it drop, the iron plate flutters

down like a de.id leaf Out of this the first bolometers were

made, and I may mention that the cost of these earlier experi-

ments was met from a legacy by the founder of the Royal Insti-

tution, Count Rumford. The iron is now replaced by platinum,

in wires or rasher tapes, from 1-2003 to i-20, 000th of an inch

thick, one of which is within this button, where it is all but in-

visible, being far finer than a human hair. I will project it on
the screen, placing a common small pin beside it as a standard

of comparison. This button is placed in this ebonite case, and
the thread is moved by this micrometer screw, by which it can

be set like the spider line of a reticule ; but by means of this

cable, connecting it to the g.alvanometer, this thread acts as

though sensitive, like a nerve laid bare to every indication of

heat and cold. It is then a sort of sentient thing : what the eye

sees as light it feels as heat, and what the eye sees as a narrow
band of darkness (the Frauenhofer line) thi^ feels as a narrow belt

of cold, so that when moved parallel to itself and the Frauen-

hofer lines down the spectrum it registers their presence.

It is true we can see these in the vis ble spectrum, but you
remember we propose to explore the invisible also, and since to

this the dark is the same as the light, it will feel absorption lines

in the infra-red which might remain otherwise unknown.
I have spent a long time in these preliminary researches ; in

indirect methods for determining the absorption of our atmo-

sphere, and in experiments and calculations which I ilo not de-

tail, but it is so often supposed that scientific investigation is a

sort of h.appy guessing, .and so little is realised of the labour of

preparation and proof, that I have been somewhat particular

in describing the essential parts of the apparatus finally em-
ployed, and now we must pass to the scene of their use.

( To be continued. )

THE INSTITUTION OF MECHANICAL
ENGINEERS

A VERY interesting discussion on the merits of the Maxim
•^ automatic machine-gun, which w.as described in N.\ture,
vol. xxxi. p. 414, took place at the special meeting of the Insti-

tution held on the 30th ult. In reply to Mr. Carbutt, M.P.,
the inventor explained that the recoil of the gun, which is

utilised for loading and firing, did not interfere with the accuracy

of aim, and instanced the circumstance that as good target-practice

was made in firing from the shoulder as with fixed rifles ; whilst

the energy of recoil was sufficient to carry on the automatic

action, whether the muzzle of the gun was elevated or depressed.

As regarded keeping the barrel cool, he found that the water-

jacket around the body of the gun acted most efficiently, as

gunpowder in exploding produced very little heat-energy, or, as

he put it, "he should not buy gunpowder to raise steam."

During all his experiments he had used only Government car-

tridges, and had never found one to fail ; he thought it would
be an advantage if cartridges were packed in cases containing

calcium chloride or other hydroscopic m.aterial, so that they

might not be injured by moisture.

The gun was frequently fired during the meeting, and its

automatic action w.is thoroughly shown, as well as its freedom
from danger should a cartridge hang fire. Mr. Maxim had a

most enthusiastic reception, the general feeling of the speakers

and of the meeting being in favour of the gun being taken up
by the British Government, the President and Mr. Adamson
giving it as their opinion that, if the necessity should occur,

1000 of these guns could be produced weekly at a month's
notice, when their use might have .as material an effect on a
campaign as the needle-gun had at Sadowa. Mr. Maxim is now
experimenting with a more recent form of gun of his invention,

which fires a projectile 3 lbs. weight at the rate of 120 shots a
minute ; in this the cartridges are fed from above, which much
simplifies the mechanical arrangement, as no apparatus has to
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be arranged for lifting the caitridges into the magazine of the

gun ; in this new form the total length of iiring apparatus is

22 inches. Tliis arrangement was not described, as the various

patents for which the inventor had made application, amounting

to over a hundred in all, were not yet complete.

On the 1st inst. was read Prof. Kennedy's abstract of the work of

the Research Committee of the Institution .>n Riveted Joints. There
can be no question of the value of a series of experiments of this

character, covering in all 290,—64 on perforated (punched and
drilled) plates, 97 on actual joints, 44 on the tenacity of the

plates used in the joints, 33 on the tenacity and shearing resist-

ance of the rivet steel used in the joints, and the rest on various

other matters connected with them. The whole of the experi-

ments were made upon soft steel supplied from the Landore
Siemens-Steel Works, which was found to have a tenacity of

from 28 to 30 tons per square inch, with an extension of 23 to

25 per cent, in a length of lo inches. The limit of elasticity of

the metal was generally about 60 per cent, of its ultimate resist-

ance, the percentage of carbon in the plates was given as about

018.
The main conclusions drawn from these experiments are the

following :—The metal between the rivet holes has a consider-

ably greater tensile resistance per square inch than the same
metal unperfjrated, the excess tenacity varying from 20 to about

8 per cent. The .-hearing resistance of rivet steel is a much
more variable quantity than the tenacity of steel plate or of the

rivet steel itself—a result due. Prof. Kennedy thinks, in some
manner to the w.ant of attention directed to this point, or of

experiments specially upon it. The size of the rivet heads and
ends plays a most important part in the strength of the joints, at

any rate in the case of single riveted joints ; an increase of about

one-third of weight of metal in the heads and ends increased the

resistance of the joint %\ per cent., the additional strength being

no doubt due to the prevention of so great tensile stress in the

rivets through distortion of the plates. The strength of a joint

made across a plate is equal to that of one made in the usual

direction. The intensity of bearing pressure on the rivets

exercises, with joints proportioned in the ordinary way, a very

important influence on their strength. The value of hydraulic

as compared with hand riveting, in the case when sound hand-

riveting is possible, lies in the increased security and stiffness it

gives at ordinary working loads rather than in any actual

raising of the breaking load.

The experiments point to very simple rules for proportioning

joints of maximum strength. Assuming a bearing pressure on
the rivet of 43 tons per square inch, and an excess tenacity of

the plate of 10 per cent, of its original strength, the diameter of

the rivet-hole should be i\ times the thickness of the plate,

and the pitch of the rivets 2 J times the diameter of the

holes for single riveted joints, while for double-riveted lap-joints

with the same ratio of diameter to thickness the ratio of pitch

to diameter should be from 3 '64 to 3 '82. If a smaller rivet be

used than that here specified, the joint will not be of uniform,

and therefore not of maximum, strength ; but with any other size

of rivet the best result will be obtained by using a pitch

calculated from the following formula, viz. :

—

^
t

where p is the pitch, d the diameter of the hole, and / the thick-

ness of the plate, whilst the mean value of the constant a is 0-56.

By use of this formula for double-riveted lap-joints it is likely

that the prescribed size of rivet may be inconveniently large in

practice. In this case the diameter of the rivet should be taken

as large as possible, and the above formula will give the pitch,

by making the constant a— I'I5 in the mean. For double-

riveted butt-joints of maximum strength the diameter of the

rivet hole should be I "8 times the thickness of the plate, and the

pitch should be 4T times the diameter of the hole.

In a boiler the plate is much more affected by time than the

rivets, and it is therefore not unreasonable to estimate the per-

centage by which the plates might be weakened by corrosion

before the boiler would be unfit for use at its proper steam-

pressure, and to add correspondingly to the plate area. In this

case the joint should be proportioned not for the actual thickness

of the plate, but for a nominal thickness less than the actual by

the assumed percentage. The joint will thus be approximately

one of uniform strength by the time it has reached its final

workable condition, up to which time the joint as a whole will

not really have been weakened, the corrosion only gradually

bringing the strength of the plates down to that of the rivets.

There is an interesting point to which we propose reference

on a future occasion, viz. the probable causes to which an
increase of tensile strength in the remaining material of per-

forated plates may be due.

The President, at the conclusion of an interesting discussion,

referred to the circumstances that the paper was an abstract of
three years' work, the experiments having been carried on by
Prof. Kennedy free of charge to the Institution, whilst the

material supplied and the work of preparing the various joints

tested had been performed at prime cost.

The main feature in connection with the Blooming Mill

designed by Mr. C. B. Holland, of Ebbw Vale, a paper
describing which was read, was the application of hydraulic

power to all the work performed, except that of actually driving

the rolls.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Oxford.—On Tuesday last an effort was made to relieve

Honour men in the non-classical final schools from the drudgery
entailed by the pre.-.ent Pass Classical Moderations. Council

brought forward a scheme substituting a Preliminary Honour
Examination in each Honour School in lieu of "Pass Mods,"
Under this scheme the study of the classical languages would
not be required of any candidate for honours in Natural Science

or Mathematics after he had passed the present Responsions or
" Smalls ;" thus an extra year would be given to the study of

the subjects chosen for the final schools. Unfortunately for the

measure, the preamble—mainly of general character—contained

one clause relating to Mathematics which would have exempted
mathematical class-men from any literary work, and the preamble

was therefore opposed by many who approved of its general

policy bnt desired an opportunity of discussing or amending the

Preliminary Examinations to be introduced into each Faculty.

The preamble, after a long debate, was lost on a division by
one vote only— 71 voting for it and 72 against. No doubt a

similar measure will be brought forward again.

SCIENTIFIC SERIALS
To the number of the Journal of Botany for March Mr. F.

Townsend contributes an illustrated paper on the floral envelopes

of Cyperaceaj and GramineEe, in which he claims a closer homo-

logy between the corresponding parts in the two orders than has

generally been allowed.—Mr. G. Murray has another and

apparently a final w ord on the so-called " sclerotiets " found by

Mr. A. S. Wilson and Mr. Worthington Smith in the leaves of

diseased potatoes, and which he demonstrates not to have the

organic structure attributed to them and to be unconnected with

the potato disease.—In the number for April Mr. T. Hick gives

a further observation on the continuity of protoplasm, which he

finds to prevail throughout the frond of a seaweed belonging to

a dilTerent group from those in which it had hitherto been ob-

eerved, the common Ascopliyllum nodosum (Fuctis noaosus).—In

addition to these papers there are in these two numbers others

which are descriptive or refer to local botany.

The most interesting article in the Nuovo Giornale Botanico

Italiano for January, 1855, is by Signor Cugini on the anatomy of

the inflorescence and of the flowers of Dioon cdule. The inter-

mediate position occupied by the Gymnosperms, and especially

by the Cycadea;, between Ciyptogams and the more highly

developed flowering plants, renders especially valuable any fresh

contribution towards the knowledge of the structure of their

reproductive organs. The present paper deals especially with

the anatomy of the ovule and of the ovuliferous leaves.—The
greater part of the same journal for April is occupied by a very

elaborate paper by Signor J. Danielli, illustrated by a number

of plates, on the structure, distribution, and uses of the

American aloe, Agave amcricana.—A shorter article of interest

in the same number is by Signor A. Piccone, on the part played

by herbivorous (phytophagous) fishes in the distribution of marine

algae. An examination of the intestines of several species of

fish showed that, in addition to Zostera and other flowering

plants, they contained the remains of a number of seaweeds,

soine of them in a fruiting condition, the spores of which are in

all probability voided in the excrements, and are then in a

favourable state for germination.—The remaining papers in

these numbers are descriptive or contributions to local floras.
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SOCIETIES AND ACADEMIES
London

Physical Society, April 25.— Prof. Guthrie, President, in

the chair,—The foH .wing papers were read :—On tlie theory of

illumination in a fog, by Lord i^ayleigh. The paper dealt with

certain theoretical results based upon the assumption that the

medium in which the fog was formed and the substance com-
posing the fog itself were perfectly transparent. The effect of

such a fog surrounding a source of radiation would be to

dimini>h the radiation, and in the case of a supply of energy

from without, as with the carbon filament of an incandescent

lamp, the temperature of the source would be increased by the

fog. A spherical envelope of such a fog surrounding the lamp,

and sufficiently thick to be impervious, would act as a perfectly

reflecting surface. A problem closely related to the above, and
which is easily worked out, is that of light incident normally

upon a pile of glass plates. If /« be the number of such plates,

and p the fraction of incident light reflected by one plate, <^(m)

the light reflected, and ^{m] that transmitted by a pile of /« plates,

we have

—

2mp I + (2;« - l)p I - p

If the transmitted light be allowed tofall upon another pile con-

sisting of « plates, we have an infinite amount of reflection

between the plates, and as the final result if A denotes the

radiation in the original direction, and B that in the opposite,

, _ 2wp -H - p f,_ 2«p

2(/«-l-«)p

If m and 11 are large, we have

—

A = B-^

2(111 + n)p + I

which shows that by increasing n we can make the radiation

between the plates as much as if the first pile did not exist \\ hat-

ever the number of plates in it.—On a monochromatic telescope,

by Lord Rayleigh. This is a modification of Maxwell's colour-

box. In this instrument, as is well known, light passes through
a slit in the focus of a collimating lens ; it traverses in succession

this lens, a prism, and another lens by which it is brought to a

focus upon a plane surface in which is a movable slit, the eye
being placed behind which receives light approximately mono-
chromatic. If, in addition, a lens be placed just behind the first

slit, so as to bring some distant object into focus at a convenient

distance from the eye, this object will be seen by the light that

would enter the eye in the siurple colour-box. The author sug-

gested the use of this instrument to compare lights of dift'erent

colours, and hinted at the possibility of choosing some colour

towards the middle of the spectrum at which light might be
compared for practical purposes.—On the self-regulation of the

compound dynamo, by Prof. A. W. Riicker. If <f represents

the current or electromotive force in the external circuit of either

form of compound dynamo, it is given by means of an equation

of the form

A+x B+x
where A, B, P, and Q are quantities which are different in

different cases, but are always independent of the external resist-

ance, and .« is the conductivity or the resistance of the external

circuit, according as ^ represents the E.M.F., or current. The
constant A in all cases depends only on the resistance of the

various parts of the machine. If ;u and m are respectively the

largest and smallest values of .r between which self-regulation is

aimed at, then /* - m may be called the ratine of x. That value
of X which corresponds to the resistance most frequently used
may be called the tistia! value of .v and indicated by |. The
maximum efficiency ?) of the machine is connected with A and {
by the relations

A = \ (i-(-T))/(i -7)) if ij> be the external E.M.F.
A — \(\ + 7))/(i -t-j)) if 1^ be the external current.

It can easily be shown that the function
(J>
has two critical values,

and that the value of x, corresp nding to one of these, is necess-
arily negative, unless one of the inducing spirals is woirad so as

to diminish the magnetisation Various cases are considered,
corresponding to different relations among the magnitudes of the
constants A, B, P, and Q. The following indications of the
method of treatment may suffice. \i AjB<i< ,J Pf yj Q, ip\%

positive for all positive values of x, and the critical value of </>

occurs for a negative value of .v, so that
<J>

diniin;shes as x
increases. Hence, if we write

A + m B + m ^'

we mu-t have

A+fi B + fi i+y
where </ is a positive quantity which will be less as the self-

regulation is more perfect. These equations give

:/{B+ m)
{A + f.){A + m)

have

and a Jorliori.

H-./ (A-B){^-m)

1 + ,/ (A-B)i.-m) ^

- B \i negative, we must, if /"and Q ar

,!<(^-m)l(B + rn).

Ey similar methods inferior limits to q are found in other

cases, and it is thus shown that for given values of p. and /«,

the limit is lower as A is lai-jjer. It has, however, been proved
above that if the maximum efficiency ol the machine is high, A
will be large or small, according as it is taken from an expres-

sion that gives the external E.M.F. or the external current.

Hence it is more difficult to combine high efficiency with good
self-regulation if an approximately constant external current is

desired than if an approximately constant external E.M.F. is

aimed at. The equations do not lead to any simple rules for tlie

relations which should hold between the various parts ofcompound
dynamos ; but if some of the constants are taken as given, the

values which must be assigned to the others can be calculated if

a given efficiency for tlie usual value of .r and a given deviation

from perfect felf-regulition between given values of .v are to be
attained.—On the determination of the heat-capacity of a ther-

mometer, by Mr. J. W. Claik. The method consists in the

estimation of the masses of the mercury and glass of the

thermometer by weighing the instrument in air and in water,

and again in water when immersed to the extent usual in the

thermal experiment. The specific gravity of the glass and
mercury being known, the absolute masses immersed can be
readily calculated, and consequently their thermal capacity.—

A

photometer which enabled a comparison to be made between
the light of a lamp emitted at any angle and a standard was
exhibi'ed by Mr. Dibdin, and the action explained by Mr.

Livingstone, who stated that the maximum amount of illumina-

tion took place at an angle of 45°*

Geological Society, April 15.—Prof. T. G. Bonney,

F. U.S., President, in the chair.—John Rudd Leeson, M.D.,
was elected a Fellow of the Society.—^The following communi-
cations were read :—A general section of the ["agshot strata from

Aldershot to Wokingham, by the Rev. A, Irving, F.G. -S. The
author referred to earlier papers in the Geologic il A/a^azine, in

which the green colouring-matter so common in the .Middle and
Lower Bagshot strata of the London Basin had been attributed

to the presence of vegetable debris and the materials resulting

from decomposition of vegetable matter. The marked difference

in this respect between these strata and the higher members of

the series furnishes a clue to the conditions under which they

were respectively deposited, the former being delta- and lagoon-

deposits, the latter the deposits of a niarine estuary. This im-

plies a transgressive overlap of the upper portions of the Bagshot

series upon the London clay ; and the present paper was devoted

to a consideration of the stratigraphical evidence of this overlap.

Sections were described in detail at Aldershot, Farnborough,

Yateley, Camberley, Wellington College and the neighbourhood,

and from the last-named place to Wokingham. From these a

general section was constructed to exact scale, both as to thick-

ness of strata and altitudes, showing a relation of the Bag.-hot

formation to the London clay which was inconsistent with the

generally received idea of their conformability and at variance

with the mapping of the district as executed by the Geological

Survey. The importance of the Bagshot pebble-bed as a base-

ment-line of the upper division of the Bagshot strata was shown,

as was suggested by the author so long ago as 1880. The syn-

clinal arrangement of the London clay was shown to have been

produced before the deposition of the Bagshot series, though a
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cevlain aiiioiint of movement (with a resultant amount of 150
feet of tilling in thirteen miles from south to north) has since

taken place.—Notes on the Polyzoa and Foraminifera of the

Cambridge greensand, by G. li. Vine. Communicated by
Thomas Jesson, F. G. S.

Royal Meteorological Society, April 15.—Mr.R.H. Scott,

F.R.S., I'residenI, in the chair.—The foiljwin':; papers were
read :—Report of Committee on Decrease of \Vater-Supply.

This Committee was appointed to take into consideration the

question of the decrease of water in springs, streams, and rivers,

and aho the simultaneous rise of the flosd-level in cultivated

countries. As far as any inference can be drawn from the

records collected by the Committee, it appears that the years

1S20, 1821, 1S24, 1835, 1S3S, 1S45, 1S47. 1850,1854, 1855, 1858,

1859, 1864, 1S65, 1871, t874, 1S75, and 1SS4 have been periods

of marked low water. On the other hand, the years 1817, 1825,

1830, 1836, 1841, 1842, 1853, lS6o, 1S61, 1866, 1S73, 1877,

1879, 1881, and 18S3 have been periods when there has been
exceptionally high water. In 1852 the water was very low in

the early part of the year, w hile at the end of the year it was
very high. In the intervening periods the water has been of

moderate altitude. It does not appear from existing records

th.at there is any diminution in the water-supply of this country,

and the large qu-intity of water which has been stored or has

flowed off the ground between 1876 and 1884 is confirmatory of

this view. There appear, however, to be periods when there is

exceptionally low water, and these are almost immediately fol-

lowed by periods of exceptionally high water. With reference

to the increase of floods, it does not appear from the records

that there is any great increase in the height to which the floods

rise in this country. Whether or n^it the height to which floods

have risen in recent years has been affected by river improve-
ments and the greater facility with which floods can be got rid

of, or whether there is a diminution in the quantity of water,

are questions upon which the Committee Jhave not at present

sufficient information to speak positively.— Report of Committee
on the occurrences of the Helm-Wind of Cross Fell, Cumberland,
from 1871 to 18S4. In response to a letter inserted in the Pen-
rith newspapers, the Committee has received a number of com-
munications bearing on the subject of the helm-wind. With the

view of ascertaining as far as possible the meteorological con-
ditions which exist when the helm-wind is blowing, all the

recorded occurrences that have been received have been chrono-
logically arranged. The first systematic record commences in

1871, and in this report the Committee deals with all occurrences

from that date to the end of 1SS4. Since that time more de-

tailed records have been commenced at numerous stations in the

locality at the instigation of the Royal Meteorological Society.

Ninety-three instances of the helm-wind were recorded from
1871 to 1S84 ; the months with the greate>t frequency being
February, March, April, and November. On examining the

Daily Weather Reports it was clearly seen that, whenever the

helm-wiml was blowing there was an easterly wind, not only in

the locality, but generally over the entire country. As the

helm-wind seemed to occur so regularly with the easterly wind,
the Committee further extended the inquiry with regard to the
east wind. The Daily Weather Charts were consequently ex-

amined for each day from January i, 1871, to December 31,

1884, and every occurrence of east wind tabulated ; the
instances with general easterly conditions over the whole
country being kept separate from those instances in which the
easterly wind was only partial, though of sufficient intensity to

occasion the helm-wind. This examination showed that, although
the wind over the United Kingdom is generally easterly when
the helm occurs, yet the helm by no means occurs whenever the
wind is easterly. Indeed, this step in the inquiry has not at all

tended to the elucidation of the phenomenon in question, for it

frequently happens that the conditions are, to all appearances,
precisely similar when the helm is on, and yet no such occurrence
has been recorded. This may in part be due to the occasional
omission to record the helm, although it cannot possibly be, in

the main, attributable to such an omission ; but it points to

other conditions being necessary besides absolute agreement of
wind direction and isobaric lines. Possibly the different hygro-
metric qualities of the air with the existing easterly winds may
be an imi^ortant factor in deciding whether or no the helm will

be formed, Ijut it is not readily conceived why, even in this case,

the helm wind should not blow. It must, however, be borne
in mind that the surface-winds can only be examined, whilst
those at a comparatively small elevation may be intimetely con-

nected with tlie ])henomenon. From the observations made
prior to those .started at the begi'ning of 18S5, no idea can be
formed of the behaviour of the upper currents, even at the time
of the occurrence of the helm-winds, far less with the occurrence
of each east wind experienced. The Society has, however,
provided for the extension of the inquiry in this direction in the
records which are now being collected, the observers supplying
observati ms of the upper currents by means of the clouds, as

well as the direction of the winds at the surface of the earth.

As soon a^ a sufficient number of these observations have been
received, the Committee hopes to present a further report, which
will tend to explain the phenomenon of the helm-wind.—Results
of meteorological observations made at Asuncion, Par.aguay, by
R. Strachan, F. R.Met.Soc.

Paris

Academy of Sciences, April 27.—M. Bouley, President, in

the chair.—Experimental researches regarding (i) Attacks of an
epileptic character excited by the electrisation of the excito-

motor regions of the brain properly so-called
; {2) the duration

after death of the excitability so produced in the brain, by M.
Vulpian. The main object of these experiments, made chiefly

on dogs, is to confirm the conclusion already arrived at and
communicated by the author in a pi-evious paper, that the grey
cortical substance of the cerebral regions known as motor centres

does not play the indispensable part hitherto supposed in the

production of epileptic attacks caused by the faradisation of those

regions. The inference is also confirmed that amongst the higher

mammals under normal conditions the cerebral substance proj^er

loses its excitability as soon as the circulation has completely

ceased in the nerve-centres.—Nebula discovered, observed, and
tabulated at the Observatory of Marseilles, by M. E. .Stephan.

—Results of the boring recently carried out at Ricard, in the

Grand'-Combe Valley, Gard, in search for coal, by M. Grand'-

Eury. These borings tend to confirm the conclusion, al-

ready arrived at on other grounds, that no parallelism

exists between the St. Barbe and Grand'-Combe geological

systems, and as the former are unquestionably the older, they

must, in the normal state, necessarily underlie the latter.—Re-
port on the relation beiween the phenomena presented by the

recent earthquakes in Andalusia, and the geological constitution

of' the region comprised ^^ itliin the area of disturbance, by M

.

Fouque.—Remarks on an instrument analogous to the sextant,

by means of which angles projected on the horizon may be
directly measuretl, by M. E. II. Amagat.—Note on the calcula-

tions made to determine the solar parallax from the daguerrotypes

taken by the French Commission during the transit of Venus in

1874, by M. Obrecht. The calculations have been carefully

checked, and the definite result is represented by

TT = 8"'8i - o"'oo\dL ± o"'o6,

where it is the solar parallax, and d L the correction to be made
for the longitude of Pekin.—Elements and ephemerides of the

planet 246, deduced from (he observations made on March 9 at

Marseilles, Vienna, and Diisseldorf, on March l8 at Marseilles

and Vienna, on March 31 at Berlin, and on April 9 at Mar-
seilles, by M. Andoyer.—On a general law in the theory of the

partition of numbers, by MM. BougaiefF.—A short and simple

demonstration of M. de Sperre's theorem regarding Poinsot's

"herpolhodie " curve, by M. A. de Saint-Germain.— Note on a

method of regulating the velocity of electric motors, by M. M.
Deprez.

—

Regime of combustion of explosive mixtures formed with

illuminating gas, by M. A. Witz.—Description of the solar

corona, the so-called "Bishop's ring," observed subsequently to

the Krakatoa eruption in 1883, 1884, and 1885, by M F. A.

Forel.—Researches on the phosphates : a method of reproducing

at pleasure a large number of crystallised phosphates and oxides,

by M. H. rJcbr.ay.—On the oxidation of iodine during the pro-

cess of natural nitrification, by M. A. Miintz. The object of

this paper is to determine the natural conditions under which
were produced the extensive deposits of nitrates in certain tro-

pical regions.—On the ammoniacal sulphate of copper, and on a

basic sulphate of copper, by M. G. Andre.—On the dimor-

phism of telluric anhydride and on some of its combinations, by
MM. D. Klein and J. Morel.—On the chemical constitution of

cocaine, by MM. G. Calmels and E. Gossin.— Studies on the

inhalation of bichloruretted formene (chloride of methylene) and
of tetrachloruretted formene (perchloride of carbon), by MM.
J. Regnauld and Villejean.—On the effects produced on man
and animals by the stomachic ingestion and hypodermic injec-

tion of the microbes associated with the diarrhoeic liquid of
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cholera, and cultivated in peptonised gelatine, by M. Bochefon-

taine. Experiments made by the author on himself and on the

guinea-pig tend to show that these preparations, when swallowed
or injected in small doses, produce no morbid symptom, although

large doses may give rise to more or less serious local inflamma-

tion. He infers that the physiological disorders observed in

cholera patients are due, not to the development of the microbe
germs, but to the presence of a special substance not yet deter-

mined ; further, that in its normal state the blood of man and
other animals is destructive to the choleraic microbes artificially

prepared in gelatine.

Berlin

Physiological Society, March 27.— Prof. Ewald spoke on
the occurrence of lactic acid in huaian gastric juices, which was
now universally regarded as a pathological formation, i.e. a pro-

duct of fermenting processes which did not obtain under normal
conditions. In conformity with this opinion he had, in a former
investigation, clearly demonstrated the absence of lactic acid,

even after milk had been partaken. On the other hand, he had
regularly found hydrochloric acid in the gastric juice. Two
cases of hysteric vomiting, which had come under his ob-

servation in the infirmary, induced him to resume this in-

vestigation, one of the cases especially inviting such inquiry.

The female patient was able to retain on her stomach and
normally digest solid food, but whenever she swallowed
anything fluid the whole contents of the stomach were at once
vomited. Opportunity was, therefore, here offered at any time
to examine the contents of the stomach after food had been
received. Prof. Ewald mentioned the different chemical reac-

tions by means of which the presence of lactic acid might be easily

detected in the gastric juice, and among them lie deemed car-

bolic acid and chloride of iron the most trustworthy. He then
described the experiments he had carried out on the female
patient above referred to, which had yielded the following re-

sults :—After a mixed meal (of bread, vegetables, and meat),
lactic acid was found 26 times out of 31 in the contents of the
stomach in the space of 10 to 100 minutes after the reception of
the food ; in 5 cases, hiiwever, not till 120 minutes or more after

that point of time. Hydrochloric acid was found in the con-
tents of the stomach only in the second hour and later, after

the lactic acid had disappeared. Out of 26 cases in which
white bread was alone eaten, lactic acid was demonstrated in

17 cases, occurring in 10 to 100 minutes from the time of eating.

Out of 15 cases in which cooked albumen was administered,
lactic acid was found only in one case, within one-and-
a-half hours from the time of its being taken ; while,

on " schabefleiscli " (scraped raw meat) being administered,
lactic acid became again demonstrable ; in the majority of cases
in 10 to 100 minutes' time. From these experiments it was to

be inferred that lactic acid occurred normally in the contents of
the stomach, namely, in the first period of digestion. It was,
however, in the opinion of Prof. Ewald, no normal constituent

of the gastric juice, but in the case of a mixed and meat diet

originated in the carno-lactic acid obtained from the meat and,
in the case of white bread being taken, from the fermentation of
the starch. On albumen being taken, lactic acid was, there-

fore, not found, because it occurred in the stomach only when
it was introduced with the food—in the case of meat, for ex-
ample—or when it arose from a fermentive aliment. With refer-

ence to the ulterior issues of the lactic acid, the speaker adopted
the view of Prof Maly, that it was employed towards the forma-
tion of the free hydrochloric acid afterwards appearing in the
gastric juice.—Dr. Blaschko reported some observations he had
made on sensations of pressure. In the course of investigations

into the development of the skin, he had found that the hair-

roots were provided with a rich nerve plexus in the same manner
as the touch corpuscles in the toucli balls of the hands and
feet, and this inducei him to examine the hairs in respect of
their sensibility to pressure. When he took a stiff hair a little

curved at the tip, and stroked the skin with it, he had only then
a sensation when he touched a lanugo hair. By this and other
means he became convinced that the hair papillje possessed such
a high degree of sensibility as entitled them to be placed in a
series with the touch papillae. While, however, the touch cor-

puscles had to be drawn liither and thither over the object to be
touched, in the case of the touch hairs the body to be felt had,
on the contrary, to be waved over it. Dr. Blaschko was
therefore of opinion that a direct and an indirect, or a
papillary and a ciliary feeling of the skin had to be distin-

guished. The first performed its functions at the unhaired

cutaneous spots ; the touch balls of the hand, and the foot,

and at the lips ; by means of the touch corpuscles. The indirect

or ciliary sensations, on the other hand, were performed by the

lanugo hairs covering the whole body, which were properly,

therefore, touch hairs. If at a lii:i!'_ed spot of the skin, such as

the forehead, the lanugo hairs were shaved away, then would
the fine sensations of pressure likewise disappear, and on waving
that part of the skin with the stiff hair above referred to, a cor-

respondingly large hiatus would become perceptible, at which
nothing would be felt. In the course of this investigation the

speaker had failed to convince himself of the existence of special

points of pressure, and controverted the doctrine set up by Dr.
Goldscheider in the former sitting of the Society respecting the

specific energies of the nerves ol feeling, and their puuctiform
distribution over the surface. In the discussion which followed,

Dr. Goldscheider maintained the accuracy of his former state-

ments, and invited Dr. Blaschko to convince himself of their

correctness according to the method prosecuted by him.

Vienna
Imperial Academy of Sciences, February 5.—Contribu-

tions to general nerve and muscle physiology (seventeenth com-
munication) : on the electric stimulation of the sphincter of

Anodonta, by W. Biedermann.—Experiments on the oxidation

of albumen by potas>ium permanganate, by R. Maly.—On
C/emmys sarmatica, nov. spec, from the Hernalstegel, near

Vienna, by C. A. Purschke.—Remarks on the velocity of light

in quartz, by K. Exner.— Histological and embryological re-

searches on the uro-genital apparatus, by T. Tanosik.—On a

new vegetable parasite of the human body, by R. von Wettstein.

February 12.—On the bloodless-vessels in the tail of Batrachian

larva;, by S. Mayer.—On the constitution of isutivinic acid, by
T. Schreder.—On the isogyric plane of double -refracting crys-

tals, by H. Pitsch.—On the geographical distribution of the

Jurassic formation, by M. Neumeyr.
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SIR WILLIAM THOMSON'S "MA THEMA TICAL
AND PHYSICAL PAPERS"

Mathematical and Physical Papers. By Sir William

Thomson. Vols. I. and II. (Cambridge University

Press. 1882, 1884.)

EVERY one interested in the study of physics oi the

more profound kind will welcome this collection of

essays by the celebrated natural philosopher, so many of

which, hitherto scattered throughout various periodicals,

difficult to gather together, or even wholly inaccessible to

readers out of the reach of large public libraries, are yet

of decisive importance for those chapters of the science

to which they refer. With the two volumes now before

us, in conjunction with the late publication, " Reprint of

Papers on Electrostatics and Magnetism," the collection

is now completed down to the date of February, 1856.

Vol. II. contains, besides, all that the author has written

on the Transatlantic Telegraphs, which, according

to the strict order of time, might have been looked

for in later volumes. The first volume begins with

a series of essays, for the most part of a mathe-

matical nature, ranging from the year 1841 to 1850.

So far as these essays relate to physical problems, their

chief interest turns on the difficulties connected with the

analytic method. These difficulties were, however, even

at that early period, treated by the youthful author with

great skill, and under comprehensive points of view.

The problems are, in part, geometrical and mechanical,

referring to lines of curvature, systems of orthogonal

surfaces, principal axes of a rigid body, &c. Most of

them, however, deal with the integration of the differen-

tial equations, on which is based the doctrine of thermal

conductivity and potential functions. The latter, as is well

known, form the mathematical foundation of a large num-

ber of chapters in physics—the doctrine of gravitation,

of electrostatical distribution, of magnetic induction, of

stationary currents of heat, of electricity and of ponder-

able fluids. By treating all these problems collaterally

and rendering concretely in some what in others appears

in the highest degree abstract, the author has succeeded

in overcoming the greatest difficulties, and we can only

recommend every student of mathematical physics to

follow his example. A field particularly favourable for

the exercise of his powers was opened up to Sir W.
Thomson by the phenomena, newly discovered by Fara-

day, in diamagnetic and weakly magnetic bodies, crystall-

ine as well as uncrystalline. These our author rapidly

and easily succeeded in arranging under comprehensive

points of view. One great merit in the scientific method

of Sir William Thomson consists in the fact that, follow-

ing the example set by Faraday, he avoids as far as

possible hypotheses on unknown subjects, and by his

mathematical treatment of problems endeavours to ex-

press the law simply of observable processes. By this

circumscription of his field the analogy between the dif-

ferent processes of nature is brought out much more

distinctly than would be the case were it complicated by

widely-diverging ideas respecting the unknown interior

mechanism of the phenomena.

Vol. XXXII.—No. 811

' From the year 1848 and onwards there follows a long

series of important investigations into the fundamental

problems of thermo-dynamics. These start first with

Saadi Carnot's conclusions respecting the mechanical

functions of heat arrived at before J. P. Joule had ex-

perimentally demonstrated the equivalence of heat and

mechanical energy. At the time when Carnot published

his investigations heat was, by the majority of physical

scientists, deemed an imponderable substance capable of

flowing from one body to another, of entering occasionally

into a more intimate kind of union with ponderable matter,

and becoming, so to say, chemically united with it, under

changes in the state of aggregation and under chemical

processes. According to this older view temperature

signified as much as the pressure under which the im-

ponderable fluid stood in the warm bodies. In the case

of a great number of thermal processes heat, in point

of fact, acts entirely like a substance, showing the con-

stancy of quantity, which is the most characteristic

criterion of substances. In this way large sections of

the doctrine of heat, embracing great bodies of facts,

could vei-y well be treated under the substantial concep-

tion of this agent—such, for example, as the exchange of

heat between different bodies, the confinement and libera-

tion of latent heat, the chemical production of heat. All

that was necessary to render the substantial conception

of heat apparently satisfactory was but to leave out of

account all cases in which other forms of work are pro-

duced by heat or in which heat is produced by such. Cases

of this kind then known were indeed very few, whereas the

sections of the doctrine of heat already referred to were

exactly those which till towards the middle of this century

engaged the attention of natural philosophers. Carnot's

highly acute investigation was an attempt to bring the phe-

nomena likewise of the performance of work by means of

heat into harmony with the assumption of the substantial

theory of heat. The result of this endeavour was remark-

able enough. He showed, namely, that heat was capable

of performing mechanical work only when a quantity of it

passed from a body of higher temperature into another

body of lower temperature. A complete analogy thus

seemed to be established between heat and those gases

which through their pressure are capable of performing

work, expanding, as they do, and abating their pressure in

a measure corresponding with their expansion. The heat

of a warm body corresponds n a manner with a com-

pressed gas ; it diffuses itself in space, passing into neigh-

bouring bodies, to the lowering of the temperature of the

body in which it was originally compacted.

Carnot's deductions, although based essentially on the

erroneous assumption that the quantity of heat was

constant like that of a substance, proved in reality correct

so far as they respected transitions of heat within very

narrow limits of temperatu... They cease, however, to

be strictly accurate when they are extended to wider

intervals of temperature, for in that case finite parts o

the transferred heat become transformed into work and

no longer continue as heat. We now know through the

experiments of Joule that heat does not possess the abso-

lute constancy of a substance, but only the relative con-

stancy of an equivalent of work which, to be sure, can

neither be produced from nothing nor come to nothing

but is yet capable of being transferred into other forms of
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equivalents of work which may be presented in a very

diverse and hardly recognisable manner.

In his first Essays, Art. XXXIX., " On an Absolute

Thermometric Scale," and Art. XLI., " An Account of

Carnot's Theory of the Motive Power of Heat," dating

from the years 1848 and 1849, our author still occupies

essentially Carnot's standpoint, but he nevertheless calls

attention to the fact that the argument adduced by Carnot

in support of his theorem, apparently valid though it was
in all points, was yet defective if the experiments by

Joule, which w^ere just then made known, should be con-

firmed, according to which heat might be generated anew
by work (vol. i. p. 116). That which more immediately

directed Sir William Thomson's studies to this subject

was the possibility of attaining, in accordance with

Carnot's theorem, to an absolute scale of temperature,

and he endeavoured to utilise the observations which

Regnault had shortly before carried out with special care

in reference to the pressure and latent heat of steam for

he purpose of calculating such a scale. But in doing so,

he was obliged to apply the hypothesis, not perfectly exact

in this case, that the density of steam was to be calcu-

lated from pressure and temperature according to the

laws of gases.

The theory of Carnot next obtained highly surprising

confirmation from the theoretical deductions drawn by

Prof. James Thomson, the elder brother of Sir William,

touching the alteration of the freezing-point of water in

consequence of differences of pressure. The accuracy in

point of fact of this deduction was experimentally demon-

strated by Sir W. Thomson. This was a discovery which

perhaps more than any other serx'ed to draw the attention

of physical scientists to the accuracy and the importance

of Carnot's theorem.

Meanwhile our author, no longer able to doubt the cor-

rectness of Robert Mayer and Joule's thesis respecting

the equivalence of heat and work, devoted himself to the

problem of how Joule's and Carnot's laws might be

combined. This question he answered in his treatise of

March, 1851, "On the Dynamical Theory of Heat,"

Art. XLVIII. Prof. Clausius, in Germany, had, however,

been busied with the same problem, and had published

the results at which he arrived before Sir W. Thomson,

in May, 1S50. The essential results of the two investi-

gations coincided exactly ; only in their numerical values

for the absolute scale of temperature, the two authors had

started with two different hypotheses, and had therefore

reached different conclusions. Sir William Thomson
had, as above mentioned, calculated the density of steam

from pressure and temperature, as if for complete gases,

whereas Prof Clausius had accepted the hypothesis set

up by Robert Mayer, according to which the work of a

gas expanding itself was exactly equivalent to its loss of

heat. Later on, when his opponents set forth the un-

satisfactory basis ot this hypothesis, Robert Mayer
pointed to an old and very little-known experiment of

Gay-Lussac, according to which a gas diffusing itself in

empty space without encountering any resistance suffered

no diminution of heat. The same experiment was after-

wards carried out by Joule without his having any know-

ledge of the earlier observation of a similar nature. This

form of the experiment was, however, as a whole, not

fitted to yield very precise results, seeing that the mass of

air available for it, whose consumption of heat was to be
measured, was necessarily very small in comparison with

the mass of water of the calorimeter. It was not till the

investigations into the changes of temperature undergone
by a mass of gas made to pass through a very dense
porous substance—an investigation carried out in common
by J- P. Joule and Sir W. Thomson, in 1852, and described

in Art. XLIX., "On the Thermal Effects of Fluids in

Motion "—that it was demonstrated how, in point of fact,

R. Mayer's hypothesis was accurate to within a very

close degree of approximation, although not with abso-

lute precision, in respect of hydrogen and atmospheric air,

whereas carbonic acid showed greater deviations.

To this have to be added extended investigations into

thermo electric currents, and the equivalent of their

operations (Appendix to Art. XLVIII. and Art. LI.
" Experimental Researches in Thermo-electricity," Vol. I.,

Art. XCI. Bakerian lecture, pp. i.,ii., and iii.. Vol. II.). In

a thermo-electric chain which, from its conducting wire,

sets magnets in motion, or generates heat in them, the

heat conducted to the soldering seams is manifestly the

source of the operations. We know that in such a case,

according to the important observations of Peltier, heat

disappears from the warmer soldering seam, and becomes
developed in the colder. That is, in fact, the condition,

according to Carnot's law, under which heat becomes
transferable into other forms of work. This particular

process was, however, of special interest for the universal

validity of the theorj', seeing that the work of beat is here

produced under conditions altogether different from those

of the steam-engine and hot-air engine. Our author was
by this investigation led to the conclusion that, contrary to

the opinion hitherto entertained, it was not in the solder-

ing-seams of the metals, at all events not in those alone,

but in the whole length of the wires, by a process which
he calls " electric convection of heat," that the essential

cause of the thermo-electric force was to be sought ; and,

in point of fact, he succeeded by a series of very laborious

and subtle experiments in demonstrating that the conduc-

tion of heat in iron proceeded more rapidly in the direction

of the current of negative electricity, and in copper in the

direction of the positive current.

In the first volume of the book which is the subject of

notice, the consecutive stages may thus be followed in the

development ofone of the most remarkable chapters in the

history of discoveries, a chapter specially remarkable also as

an example of how discoveries are arrived at in a manner
not always rational. The course of this discovery re-

minds one in some measure of the invention of achrom-

atic telescopes. Starting with the erroneous supposition

that the eye of man was achromatic, Euler inferred that

Newton's assumption of the proportionality between

refraction and dispersion of light was false, and that

his conclusion as to the impossibility of achromatic

telescopes was without foundation. Thereupon Euler

gave the receipt for the making of achromatic tele-

scopes—a correct conclusion from a false premiss

:

similar to the case of Carnot with the doctrine of heat.

After all the confirmations which have been obtained in

the different branches of physics for the validity of the

deductions of the corrected Carnot law there can hardly

longer remain any doubt that we have here found one of

the most comprehensive and important laws of nature of
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unlimited applicability. Down to the present moment
we are, however, not yet in a position to derive a com-

plete argument for its truth from the general principles of

kinetics. Our analytic methods are inadequate even to

the problem of completely determining the movement of

threebodiesreciprocallyattractingoneanother. In thecase,

however, of motion which we perceive as heat, there are

myriads of atoms engaged, all in the most irregular move-

ment, and influenced by forces the nature of which is still

almost wholly unknown to us. It is highly probable that

the peculiar difficulty of reducing thermal motion into

other forms of mechanical energy, which is expressed in

Carnot's thesis, is due to the circumstance that thermal

motion is a completely " unregulated " movement, that

is, that there is no kind of similarity between the move-

ments of atoms immediately neighbouring one another.

Even in the case of the most rapid vibrations of light

and sound, on the other hand, the movements and con-

ditions of neighbouring atoms are so much the more
similar to one another the nearer they are to one

another. These, therefore, I am in the habit of calling

" regulated " in antithesis to thermal motion. Sir W.
Thomson has introduced for this conception the name
of " dissipation of energy." Prof. Clausius denotes the

quantitatively determined measure of the same magni-

tude by a more abstract name, " entropie." The dissipa-

tion of energy is capable, according to Carnot's law, by

every known process of nature in the inorganic world

only of constant increase, never of decrease, and this

leads to the much-talked- of conclusion that the universe

is tending towards a final state of absolute unchangeable-

ness with stable equipoise of all its forces under the

establishment of complete equipoise of temperature, as

our author expressed it in the year 1852 (.A.rt. LIX., " On
a Universal Tendency in Nature to the Dissipation of

Mechanical Energy '').

On the other hand the ascertained laws of dynamics

yield the deduction that if we were able suddenly to

reverse the total movements of the total atoms of an iso-

lated mechanical system the whole system would of

necessity retraverse all the states which up to that point

of time it had passed through. Therewith also would all

the heat generated by friction, collision, conduction of

electrical currents, &c., return into other forms of energy,

and the energy which had been dissipated, would be all

recovered. Such a reversion, however, is a postulate

beyond the power of human means to fulfil. We have

no agency at our disposal by which to regulate the move-
ment of atoms. Whether, however, in the extraordinarily

fine structure of organic tissues a mechanism capable of

doing it exists or not is a question not yet to be answered,

and I deem it very wise on the part of Sir W. Thomson
that he has limited all his theses respecting the necessity

of increasing dissipation by restricting their validity to

" inanimate matter."

The recognition of this scientific law of so universal

applicability and so rich in consequences is, be it repeated,

due in the first place, through Carnot, to an erroneous

assumption regarding the nature of heat. The universal

demonstration given by him of the principle, a demon-
stration which in his day appeared completely satisfactory,

is based purely on this assumption. And, what is still

more noteworthy, it is hardly to be supposed that the

principle in question could have been deduced from the

more correct view—namely, that heat is motion, seeing

that we are not yet in a position to establish that view on

a completely scientific basis. The two natural philoso-

phers, moreover, who brought Carnot's and Joule's prin-

ciples into harmony with each other, and whom we have

to thank for our present knowledge on this subject, are

able to refer their conclusions only to an axiom general-

ising the experience that heat tends ever to expand, never

to concentrate. Sir W. Thomson expresses this axiom in

the following terms :
—" It is impossible by means of

inanimate material agency to derive mechanical effect

from any portion of matter by cooling it below the

temperature of the coldest of the surrounding objects."

The reviewer has, further, succeeded in demon-
strating that the peculiar limitation affecting the trans-

formation of heat into other forms of work hkewise

applies to other classes of motions revolving on them-

selves, so long as no external forces are brought into

play directly opposing or accelerating the internal

motion.'

When by J. P. Joule's experiment it was demonstrated

that the basis of Carnot's proof was defective, it might

have been apprehended that along with the element of

error the element of truth in it would also be rejected. It

must therefore be regarded as a special merit on the part

of Prof. Clausius and Sir W. Thomson that, while re-

moving the mistakes, they brought the truth into precise

expression and into universal recognition, and that the

recent theory of heat has become so fruitful in discoveries

respecting the most secret connections between the

different physical qualities of bodies in nature.

The second volume of these Reprints contains chiefly

the researches having relation to the laying of the first

submarine telegraph cable. The motion of electricity in

these cables undergoes a peculiar retardation in conse-

quence of the fact that the conducting-wire separated

from the sea-water, which is likewise a tolerably good

conductor, only by a thin isolating layer of gutta-percha,

forms an enormous Leyden jar, which must first be

charged with the electricity entering it before the current

will pass with full force along the whole length of the wire

to the other end. The physical laws of the processes

which here come into play were generally known, but a

far-searching mathematical investigation was still needed

to determine the whole procedure of these currents and

to ascertain the amount of influence exercised on them

by the dimensions and conductivity of the wire, by the

neighbourhood of other wires, and by the particular

quality of the gutta-percha, as also to arrive at a know-

ledge of the conditions under which the most rapid series

of signals might be transmitted and received at the

opposite end.

All these questions our author disposed of thoroughly

and exhaustively, having also to contend with opposition

to his views based on observations made under restricted

conditions on other cables. He was then a comparatively

little-known young man, and did not enjoy that recogni-

tion and authority now everywhere freely accorded him.

To this were joined mechanical problems connected

with the sinking or eventual raising and repairing of

' H. von Helmholtz, "Studien. zur Statik monocyklischer Systeme.

"

Sitzungsberichte der Berliner .'\kademie, 1884, Marz 6, 27, und Juli 10.
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the cable ; further, the construction of telegraphic signal

apparatuses able to utilise the first weak beginnings of the

current arriving at the other end of the cable. These

ultimately led to the invention of the siphon-recorder—

a

writing apparatus in which the tube containing the ink

does not come into immediate contact with the strips of

paper on which it has to write, and is therefore not

hindered by friction from moving even under the least

electro-magnetic impulse. By electric charges it is

brought about that the ink spurts over the paper in a

series of fine points.

The conclusion of the second volume is formed by the

Bakerian Lecture for 1856, which gathers up the results

of the author's investigations into the qualities of metals

as displayed under the conduction of electric currents,

and under magnetisation, and the chaiiges they undergo

in consequence of mechanical, thermal, and magnetic

influences.

Let us hope for an early continuation of this interesting

collection. There are still nearly thirty years of scientific

activity on the part of the author to be accounted for.

When we think of that we cannot fail to be astonished at

the fruitfulness and unweariedness of his intellect.

Herm.\nn L. F. Helmholtz

OUR BOOK SHELF
Paradise Found. The Cradle of the Human Race at the

North Pole. A Study of the Prehistoric World. By
William F. Warren, S.T.D., LL.D., President of Boston
University, &c. (London : Sampson Low and Co.)

It has come to be an understood thing that when geolo-

gists or biologists propound theories as to past stages of

life on the earth, and these theories attain to a certain

popularity, some theologian shall tsvist the words of the

Book of Genesis into a new interpretation, to show that

this was what the inspired author meant all the time. A
fresh musician has set Moses to dance to a new scientific

tune. Since the publication of well-known modern views
as to the diffusion of plants and animals from the Polar
Region, it was to be e.xpected that we should have a book
proving that man was created in an Arctic Paradise with
the Tree of Life at the North Pole ; and here the book is.

Other ancient cosmologies, such as the Greek and Indian,

are made to bear their not always willing testimony.

Those who take up the book should notice that the com-
mendatory letters published from Professors Sayce, Tiele,

and Whitney do not at all imply that these eminent
scholars countenance the Polar Paradise doctrine. The
President of Boston University seems to have sent them
a paper some years ago on " Ancient Cosmology and
Mythical Geography," their acknowledgments of which
they are now perhaps hardly delighted to find figuring as

certificates in a " Paradise Found."

Epping Forest. By Edward North Buxton, Verderer.
(London: Stanford, 1885.)

The public generally, and especially the people of
London, and those who take some interest in natural
history, are to be congratulated on the acquisition of so
charmingly complete a little itinerary of Epping Forest
as that now issued in a cheaper form by one of the
Committee of Conservators, who is a resident on the
borders, and an enthusiast as to the attractions of the
Forest. It is, as thfe author observes in his preface,

"hardly a desirable ^tate of things" that so small a
percentage of the surhmer visitors to the Forest " ever
venture far from the point at which they are set down by
train or vehicle ; " and, with the choice of a score of

beautiful walks, described in Mr. Buxton's book, and the

guidance of his six carefully prepared maps, five of which
are on the scale of three inches to the mile, there is no
longer any reason for their not venturing into those

depths of the Forest in which its chief beauties are to be
seen. The chapter on the history of the Forest which
the author has wisely prefixed to the itinerary, that

visitors may be reminded of the events which secured
this magnificent playground for their enjoyment, is

most complete, though it is to be regretted that the late

City Solicitor, Sir Thomas Nelson, is not mentioned by
name on p. 22. The practical character of the book may
be gauged from the inclusion of railway time-tables, the

fact that the distinctive letters of each route have been
cut on trees at some points, and from such suggestions

as that an east wind is, in Epping Forest, the best for

views, because not smoke- laden. Personal experience
has convinced the present writer of the skill with which
the routes have been selected; the "objects of interest

within and around the Forest," and their historical asso-

ciations, are fully described and illustrated by some
excellent drawings, the latter by Mr. Heywood Sumner ;

but what must render the work peculiarly gratifying to all

lovers of nature, is the ample space—more than half the

volume—devoted to the fauna and flora of the Forest.

The mammals, reptiles, birds ; the chief moths and
butterflies ; the trees, flowering plants, ferns, fungi, and
mosses, are all enumerated, with general, i.e. not too

specific, localities ; and the notes on the mammals and
birds will be of interest to naturalists in other districts.

Such lists can, fortunately, never be complete ; insects

marked as " rare " are notoriously liable at any time to

prove common : even since the publication of this work
evidence has been produced suggesting the addition of

Sparganium neglectum to the list of flowers, and each
year's cryptogamic meeting of the Essex Field Club has
as yet added several species to the catalogues of the

lower plants. There may yet be room for a more pre-

tentious monograph of Epping Forest, and, of course,

from the naturalist's stand-point, so rich a collecting-

ground affords material for a library of expository litera-

ture—the freshwater alga;, for example, call for recogni-

tion ;—but, for its purpose, the present work could hardly

have been executed in a manner more creditable both to

author and publisher. G. S. Boulger

Traite de Min'eralogie appliquee aux Arts, d VIndustrie,
au Commerce et cl VAgiicultttre, b^c. Par Raoul
Jagnaux. Avec 468 figures dans le texte. (Paris :

Octave Doin, Editeur, 1885.)

This work of 883 pages, as is stated in a title-page ot

corresponding length, is intended for the use of French
students in their preparation for a degree in the subjects

of engineering, chemistry, metallurgy, c&c. We do not
think that in its purely scientific contents it is likely to be
of advantage to English students. The first part, devoted
to the subject of crystallography, is rather incomplete and
unsatisfactory, even if regard be had to the main purpose
of the work. As usual, in the figure of WoUaston's
goniometer the crystal is represented as adjusted in a way
that every practical student is immediately taught to

avoid. Nor will the chemical formula meet with the
favour of English students ; though the atomic weights of
oxygen and silicon are given as 16 and 28 respectively,

silica appears throughout as SiOs, water is still HO, while

to nitre is assigned the formula KG . AzO^. Further, the

ordinary symbols for the atoms are occasionally, as in the

forty-nine formula; of pp. 423-5, used to signify equivalent

proportions of the oxides ; olivine, for instance, being
given as (Mg.fe)Si. The classification is likewise

ancient ; in the description of the species alum stone

immediately follows the oriental chrysolite, a precious

stone, merely because both substances contain alumina.

In its explanation of the uses which have been discovered
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for the various subjects of the mineral kingdom, the

work, however, supphes a want which has been long felt,

and it will prove convenient for purpose of reference.

The amount of detail will be better appreciated if we
mention that in the description of the uses of carbonate

of lime even the hammers used by stonemasons are

specially figured.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsible/or opinions expressed

by his correspondents. Neither can he undertake to jeturn,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible othei-wise to insure the appearance even

ofcommunications containing intertsting and novel facts.'\

Photographing the Aurora Borealis

I SHOULD be obliged if I might be permitted to state, with

reference to the negative of the aurora borealis obtained by Mr.

Tromholt in Christiania on March 15 (Nature, vol. xxxi.

p. 479)—the first ever obtained—that he now informs me that,

although the plate was exposed for eight and a half minutes, the

said impression is so faint and imperfect that it cannot be repro-

duce I as a positive. My object in asking to be allowed to mention
this important fact is to show that the opinion expressed by Mr.

Tromholt in his work just published, " Under the Rays of the

Aurora Borealis," that it is almost impossible to photograph

the aurora borealis on account of the small strength of light and
its limited chemical action, may be said still to hold good in the

main. Carl Siewers

Speed and Velocity

Your reviewer of Williamson and Tarleton's "Dynamics"
(Nature, February 26, p. 385) speaks of the confusion therein

of speed and velocity. Does he mean that these words should
now be used in distinct senses ? If so, would he kindly specify

the distinction, which is unknown to me and my fritnds.

B.

[Certainly. Velocity is a directed quantity, or Vector. .Speed
is its Tensor.

—

Your Reviewer.]

Time.—Thunderbolts.—Vision.—Sunglows

On my return from a magnetic tour along the Red Sea, I ask
leave to refer to some back numbers of Nature. In vol. xxxi.

p. 125, Latimer Clark is quite right when he says that mean
and sidereal time ought to be distinguished by names. I

should prefer a step farther, and use for the latter the decimal
angle, thus abolishing our frequent and tiresome conversion of
time into space, and vice verse). The resulting advantage^ would
be obvious.

Answering Herr Von D.mckelman's remarks in vol. xxxi. p. 127,
I beg leave to quote my memoir, ** Sur le Tonnerre en Ethiopie,"
published in 1858 by the French Institute, amonghis Memoires des
Savants Strangers. Facts mentioned there do not support the
opinion that fatal thunderbolts are all but unheard of in Tropical
Africa.

In your published remarks on vision, is it not Lord Rayleigh
who says that the supposed superiority of eyesight among savages
maybe explained otherwise? Years ago, when reading Bergmann's
travels among the Kalmouks, I noticed his remark that when
examining camels returning to the fold, those natives distin-

guished sexes with their naked eyes just as well as he could
through his excellent field-glass. In conclusion, Bergmann says
thai savage eyes are superior to civilised ones, or something to
that effect. I must confess that I then accepted his opinion as

being admirably warranted by the quoted fict^. However,
some time afterwards I was travelling on foot in the Pyrenees
with a Basque illiterate peasant, and a splendid refractor by
Cauchoix, which I proudly carried myself My companion
having tauntingly asked me why I had not left that lumber at

home, I gave him, foolishly, a lecture on optics, and wound up
by saying that the glass enabled me to distinguish a cow from an
ox, even from that distant hill. He said he could do as much
without my lumber. I then selected a cow grazing, and asked
him what that was. " Wait till the bnite walks," said the

peasant; and at its first step he exclaimed: "it is acow. " I

tried him, then, several times, and never found him in fault.

He affirmed that cows and oxen do not lift their legs in the

same way. May I request your rural readers to tell us whether
th.at remark applies to English cattle ? When on the Atlantic a

sail was announced for the first time. I could perceive nothing,

because I had not j'et learnt what kind of a h.azy thing I should

distinguish. Having then sharp eyesight, I succeeded after a

short practice, in discerning distant sails before any of my com-
panions, and could turn tables on them by repeating their own
saying, " Ca crlve les yeux."
To your lore on far-sightedness in vol. xxxi. p. $06, allow

me to add two instances. Zach saw from Marseilles, Mount
Canigou (2700 m.), at a distance of 158 English miles ; he had
calculated the true azimuth beforehand, and says th,at the peak
bursts into view at sunset. Sir W. Jones informs us that the

Himalayas have been seen at the great distance of 244 miles.

I quote this from Carr's "Synopsis," a useful volume, which
I regret to see behindhand in many cases since the death of its

clever author.

May I intrude here a comment on our mysterious sunglows ?

My companion having a nice eye for discriminating colours, has

confirmed my notion that on rising from the horizon the suc-

cessive nuances of fiery red, faint red, rose, mallow, prussian

blue, and green, are not the same on consecutive days, although

thermometer, barometer, and wind have not changed. This
suggests the hypothesis either that the lower strata of our atmo-
sphere undergoes changes otherwise unperceived, or that there

are maxima, minima, and perhaps regular epochs in the pheno-
menon. To those who, unlike myself, remain stationary under
a rainless sky like that of Egypt, I would recommend a careful

record of these changes, at least during a few months.
Cairo, April 22 Antoine d'Abbadie

Plutarch on Petroleum

There is in "Plutarch's Lives," in the life of Alexander,
an interesting notice of the petroleum of Media ; I have not

found any mention of this passage in "Plutarch" either in

encyclopaedia or chemical dictionary ; I trust, therefore, that

you will give me the opportunity of reproducing it in Nature.
I transcribe the passage from the translationof John and William
Langhorne (gth edition, London, 1805) :

—

"... and in the district of Ecbatana he (Alexander) was par-

ticularly struck with a gulph of fire, which streamed continually

as from an inexhaustible source. He admired also a flood of

naptha, not far from the gulf, which flowed in such abundance
that it formed a lake. The naptha in many respects resembles

the bitumen, but it is much more inflammable. Before any fire

touches it, it catches light from a flame at some distance, and
often kin-lies all the intermediate air. The barbarians, to show
the king its force and the subtlety of its nature, scattered some
drops of it in the street which led to his lodgings ; and, stand-

ing at one end, they applied their torches to some of the first

drops, for it was night. The flame communicated itself swifter

than thought, and the street was instantaneously all on fire."

W. H. Deering
Chemical Department, Royal Arsenal, Woolwich, May 6

Hut Circles

The remains of the ancient British habitations on the downs
on both sides of Dunstable are fairly well known to archaeolo-

gists. I have often wished to expose the floor of one or more
of these circles, as the task could be accomplished with a spade
in an hour or two. It is, however, far better that the remains
should be left alone, as it is not likely that anything would be

found beyond a few flakes and the other simple forms, such as are

abundant in the cultivated fields close to the huts.

On p.assing some of the circles on the east side of Dunstable,
in the railw.ay, about ten days ago, I noticed that the remains
were covered with whitish soil instead of the normal green of

the short pasture belonging to the downs. Thinking that some
persons had been digging at these antiquities, I took an early

opportunity of going to the spot. On reaching the circles I

found they had been undermined in every direction by a large

number of moles. A great deal of the material from the actual

floors had been brought to the surface, and on examining this

chalk rubble—for such it was—I had no difficulty in securing

two or three handfuls of flint flakes. Mingled with them were
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a very few stones, which had been reddened and crackled by
fire. No trace of burnt wood, ashes, or bone could be seen.

It was remarkable that nearly all the stones found were flakes, as

very few unworked pieces of flint could be lighted on. The
flakes from the huts differ in condition materially from the flakes

in the fields below, as all the flakes in the fields are marked with

dark ferruginous strains, whilst those from the hut-floors are

perfectly unstained, no iron having ever reached them.
In the immediate neighbourhood I hive at different times

found a large number of scapers, a lance-head, a few arrow-
heads, and a few rudely-chipped celts, some broken. One small
chipped celt has incurved sides, indicating, as Mr. John Evans
has pointed out in his work on stone implements, that this

particular form was possibly an imitation in flint of an early,

flat bronze celt.

It is always well to examine the earth brought out of holes by
rabbits, moles, foxes, rats, and other animals, in places where
])rehistoric relics exist on pasture-land. I have secured a con-

siderable number of my antiquities from such places.

Last year I told a young niece of mine to keep a watch on
such places at the spot where the five large tumuli are placed on
Dunstable Downs, and whe.e I had on previous occasions
found flint flakes in the heaps made by moles, &c. It was not

long before my niece lighted on two pieces belonging to the

back part of a human skull. They had been scratched out of
the base of the nDrthernmost tumulus by some animal. Fortu-
nately the two pieces fitted together ; they are evidently of great

antiquity, and probably represen" part of the person who was
buried in the tumulus, quite possibly one of the old chippers of
Neolithic implements. Worthingtox G. Smith

A Lady Curator

In Nature for November 27, 1884 (p. 90) you acknowledge
the receipt of the "Catalogue of the Natural History Collec-

tions of the Albany Mu-eum, Grahamstown, Cape of Good
Hope," and allude to the "zealous curator." Are you aware
that that individual is a young and accomplished lady? Here
is another path opened for our daughters and "sweet girl gradu-

ates " to fame and fortune. Those who, like myself, have the

pleasure and privilege of knowing and corresponding with Miss
Glanville can appreciate the ardour and zeal with which she is

following up her chosen vocp.tion. May every success attend

her. E. L. Lavard
British Consulate, Noumea, February 25

Hoar Frost

A -COMMU^^IC.\TIO^^ in Nature of January 8 (p. 216), in

regard to frost-formations, leads me to send a word from Maine.
I have seen frost-work so like the des;ription there given, that

it would ansner very well for an account of frosts in this climate.

These frost-formations occur when the wind is chilly and blow-
ing steadily, without the compass veering, for houi-s. I have
compared these deposits to the most delicate designs of Oriental
lace-work. At one time I witnessed an accretion on a wall,

where the feathery forms were from two to four inches in length,

with the points towards the winl. I think this is because each
added particle adhered to the very tip of the previous one. Cer-
tainly no pen-description can do justice to the delicate beauty
when the sun suddenly broke through the clouds and shone upon
this forest of frost-ferns. Caroline W. D. Rich

Auburn, Me., April

Rainbow Phenomenon
On Saturday night, .about six o'cl ck, I observed, at Old

Trafford, on the west side of Manchester, a rainbow with accom-
panying phenomena, which I had never observed before.

Several very heavy showers had occurred during the day. The
wind was witliin a point or two of west. At the hour above
named a cloud was passing over, very dense r.nd uniform in

colour, and with that dark leaden hue so general in thunder-
storms. There was, liowever, no thunder or lightning. Rain
fell in torrents. As the cloud, which was of large area, passed
off, the sun shone brightly in the north-west, and a magnificent
rainbow painted it-elf on the dense black screen afforded by the
cloud. 'l"he rainbow was double, the prismatic colours, of
course, occurring in reverse order in the outer bow. The most
remarkable feature of the display was the sharp contrast in the

shadow of the cloud, evidently caused by tlie rainbow. Between
the two bows it was of the densest leaden hue. Inside the inner
bow it was exceedingly light coloured, with the faintest suggestion
of luminoshy. Outside the outer bow it was of an intermediate
grey. The uniform mass of cloud was marked off by the two
bows with geometrical accuracy into three regions, each perfectly

homogeneous in itself, but distinctly contrasted with the two
other tints. The eff:ct was weird and startling, and was ob-
served and commented upon by several spectators in whose
company I was. There was another feature connected with the
inner bow which I have never observed before. The green and
violet colours were repeated inside the bow. I'robably the
whole tract from green to violet inclusive was repeated, but I

could only mike out those two colours distinctly.

Have these peculiarities, either or both, been observed before,

and, if so, how are they accounted for? Charles Croft
Prestwich, near Manchester, May 11

FIl^E MATHEMATICAL RARITIES
A BRIEF reference to some recent reprints, &c.,

•^~*- by Dr. Bierens de Haan, of Leyden, may not
be unacceptable, though, unfortunately, ignorance of the
language in which four of them are written prevents our
giving more than the barest description of them.
The "Stelkonstige Reeckening van den Regenboog," or

Algebraical Calculation of the Rainbow, is a rare tract,

by no less distinguished an author than B. de .Spinoza. It

was for a long time supposed to be lost, if not burned ; it is

here printed in exact facsimile from a copy published at

the Hague in 16S7. Bound up with it is another rarity,

similarly printed, entitled " Reeckening van Kanssen," or

Calculation of Chances. No reference to this is made by
Todhunter. There is a slight probability of this tract

having proceeded from the same hand, as Dr. De Haan
cites a reference to the forty-third letter in the collected

works of Spinoza.

The third reprint is of a very rare book by A. Girard :

" Invention nouvelle en I'.Algebre, tant pour la solution

des equations, que pour recognoistre le nombre des solu-

tions qu'elles recjoi^'ent, avec plusieurs choses qui sont
nccessaires ^ la perfection de ceste divine science

"

(Amsterdam, 1629). M. Marie writes : "Get ouvrage est

surtout remarquable par les idc^s justes que I'auteur cmet
au sujet des racines negatives des equations et de leur

usage en g^ometrie."
The last two tracts have not been before printed : they

are both the work of Simon Stevin, and are entitled " Van
de Spiegeling der Singkonst" (/.(•. Miroir de I'Art du
Chant), and " Vande Molens." There is a full account
prefixed to the former of these works, and we learn that

the latter contains "le calcul de 19 moulins .'i vent,

suivant la m^thode usiteeet suivantune nouvelle ni^thode
de Simon Stevin lui-meme, qui consiste ii indiquer les

roues, les dents et les pignons, afin de satisfaire h quel-

ques conditions donndes."
Thanks are due to Dr. de Haan for the great care with

which he has brought out these facsimiles, and we think
he will certainly reap the reward he seeks. We quote
his words in the last of these volumes: "J'ose espdrer
que la rt?production de ces ouvrages d'un honinie si

renommc pourra interesser ceux qui s'occupent de
I'histoire des sciences."

ON CERTAIN SPECTRAL IMAGES PRODUCED
BY A ROTATING VACUUM-TUBE

"T^HE beautiful effects produced by the rotation of a
* v?.cuum-tuhe when illuminated by a series of elec-

trical discharges from an induction-coil are well known.
The tube is generally attached to a horizontal axis, which
is turned rapidly by means of a multiplying wheel ; the
images due to successive discharges which, if the tube
were at rest, would be superposed, are thus caused to

occupy different parts of the retina, and if the discharges
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follow one another at the rate of n per second, the num
ber of images simultaneously visible will be about ;//8>

since the luminous image produced by each separate

flash persists for about an eighth of a second after the

flash itself has ceased. The result of these effects is the

appearance of a gorgeous revolving star.

If the tube is made to rotate very slowly, there occurs

a different and very curious phenomenon, which, so far

as I know, has never hitherto been noticed. The tube

used in my experiments was thirteen inches long, and
contained various devices in uranium glass ; the induc-

tion-coil had a resistance of 1400 ohms, and was worked
by'a single large bichromate cell. When tlie rotation ii

performed at about the rate of one turn in three seconds,

the luminous images of the tube are almost superposed,

forming a bunch which is slightly spread out at the ends.

But about 40" behind the bmich, and separated from it

by an interval of darkness, comes a. ghost. This ghost is

in shape an exact reprnciuction of the tube : it is very

clearly defined, and distinctly shows every detail of the

uraniimi glass devices. But the colour is entirely changed,
the violet tint of the luminous bulb and the bright green
fluorescence of the uranium glass being replaced by a

uniform steel gray. If the rotation is stopped, the ghost
still moves slowly on, and, after the lapse of about half a

second, disappears in coalescing with the luminous tube.

The phenomenon may be diagrammatically represented

by the letter X, the thick stroke being the bunch of

luminous images, and the thin stroke the spectral at-

tendant. The direction of the motion is supposed to be
opposite to that of the hands of a watch when seen from
above. If the rate of rotation is too slow, the ghost ap-

proaches the luminous bunch so closely as to be obscured
by its superior brilliancy ; while, if it is too fast, the

image becomes blurred and ill-defined. The strength of

the inducing current should be regulated by trial. With
too strong a current the effect is the same as when the

rotation is too slow ; with too weak a current the image
is rendered feeble. Generally speaking, the best results

are obtained with a somewhat weak current.

The experiment has been witnessed by a dozen persons,

all of whom, with the exception of one adult, and the
doubtful exception of a child, at once saw the spectral

image. It is almost ludicrously difficult for those who
are able to see it, to understand how any one else could
possibly fail to do so.

This curious effect clearly belongs to the class of
spectral images or " ocular spectra," which result from
looking at a bright object, persistence of vision in the
ordinary sense of the term having nothing to do with it.

I proved this to be the case in a very simple manner. The
vacuum tube being at rest in a feebly-lighted room, I con-
centrated my gaze upon a certain small portion of it

while the discharge was passing. The current was then
interrupted, and the luminous image was almost instantly
replaced by a corresponding image which appeared to

be intensely black upon a less dark background. After
a period which I estimated at from a quarter to half a
second (probably more nearly the latter), the black image
again became luminous, assuming the characteristic steel

gray colour : this luminous impression lasted but for a
small fraction of a second, and the series of phenomena
terminated with its disappearance. I found the effect to

be most clearly marked when a narrow portion of the tube
was observed ; the definition of the spectral image was
then exceedingly sharp, even the stria; being represented
with perfect distinctness. It was also found desirable to

make the preliminary illumination as short as possible, a
single flash being generally sufficient to produce the
phenomena. This is more easily eftected by a judicious
manipulation of the contact-breaker than by means of a
key, or of the commutator attached to the coil. I may
add that it is by no means certain that a person w-ho is al-

together new to the subiect will at first be able to

ce the appearances last described, even when he knows
exactly what to expect. They belong to a class of

phenomena which in ordinary life we habitually train

ourselves to disregard, and our persistent neglect makes
it difficult to perceive them when we desire to do so.

With a little patient attention the difficulty will probably
disappear.' It was probably owing to my constant habit

of studying visual impressions that the appearance of the

ghost attracted my notice in the first instance.

The series of phenomena seem to be due to an affec-

tion of the optic nerve which is of an oscillatory charac-
ter. Abnormal darkness follows as a reaction after the

luminosity, and again after abnormal darkness there is

a rebound into a feebler luminosity. Following this idea

I have endeavoured to detect the existence of a second
ghost as the result of a further rebound, but hitherto

without success.

It is an interesting fact, as proved by these experi-

ments, that the formation of a spectral image does not

occur until the expiration of a measurable interval of

time after the exciting cause has ceased to operate.

Shelford Bidwell

JUPITER
DURING the present opposition of this planet, the

details of the belts and spots have continued to

furnish materials of great interest. Some very obvious

modifications have occurred since the previous year, and
several curious new features have become conspicuous.

The great red spot has surprised us by its extended dura-

tion. As early as 1S82 it lost such a considerable depth

of tone that its obliteration seemed imminent, but it has

lingered on, until now its existence appears likely to be

indefinitely prolonged, though under visible conditions

far less imposing than at an earlier stage. All that at

present remains of this remarkable formation is a du'.ky

elliptic ring, darkest at the following end, and only well

seen under good definition. Whether this ellipse is

identical with similar appearances delineated by Dawes
in 1857, Huggins in 1S5S, and Gledhill in 1S69, 1870, and

1871 is involved in doubt, because of the lack of inter-

mediate observations. We have no definite information

as to what became of the various objects alluded to. It

is very possible that they severally represent an object of

considerable permanency. The changes such as observed

may have been induced by atmospheric interference.

There is every indication that the dense vaporous en-

velopes of this planet are rapidly variable, especially in

the zone included by the two equatorial belts, and that

the chief features undergo singular fluctuations, some of

which may possibly be of periodical character.

The particular objects drawn by Dawes and others

suggest a close relationship to the red spot as it now
appears. There is far from being an actual coincidence

either in the positions or forms of the features here sought

to be connected, but small differences must actually occiir

in results based on estimation. A sufficient likeness is

established between them to show that further investiga-

tion may have an interesting outcome as affirming the

theory of recurrent markings of identical form. There is,

however, an inability to trace the history of these singular

objects, owing to the meagre number of observations

available. This is a circumstance much to be regretted.

Markings of specially interesting character deserve some-

thing more than mere record. They should be persistently

watched during several oppositions, if possible, for it is

only by this continuity of records that the really important

questions affecting them admit of settlement. The red

Tlie ;iduU who failed to see the ghost is totally unable to perceive the

subjective images in complementary colours, which generally resitlt from

gazing at brightly-coloured objects. Her general powers of yisjon are

decidedly above the average, and she is in no degree colour-bhnd. Ihe

doubtful child is a daughter of this adult. A younger child can certainly

see the phenomenon.
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spot has now been followed since 1878, and though
apparently on the verge of absolute extinction, it may yet

linger on a considerable time in its present feeble aspect

until possibly it is again enabled to obtrude upon general

notice as an object of great prominence. It may not

return under precisely the same outline as formerly, or

exhibit the same depth of tone or degree of colouring,

for, doubtless, some new development is to be anti-

cipated on this disturbed region of the planet. In case

of any distinct reappearance it will be important to deter-

mine that it occurred from the exact position so long

tenanted by the old spot. The motion of this feature has
been so thoroughly followed during the last seven years,

that it will be feasible to compute its predicted place with

great nicety in future months. In the mean time, and
until the spot finally withdraws from reach, the same
necessity exists as before of recording the times of its

passages across the central meridian of Jupiter. And
even assuming the total extinction of the spot, and that

its place immediately south of the great equatorial south
belt should resume the unbroken zonal arrangement exist-

mg m other longitudes, it will be necessary to re-examine
this region occasionally for traces of any subsequent out-

break from the same focus.

During the last three years this object has given a rota-

tion period of gh. 55m. 39' is., which has been steadily

maintained throughout e-.ch opposition, subject to some
minor disturbances partly due to errors of observation.

The first few years of its existence it showed an increasing

retardation of motion, which lengthened the period from
9h. 55m. 34s. to that already quoted, but, contemporarily
with the decay of the spot in 1882, the velocity ceased to

slacken, and the results accumulated during the past few
oppositions prove it to have been equable in a marked
degree.

With reference to the equatorial white spot some striking

phenomena have been presented during the past winter.

Between October 4, 1884, and January 13, 1885, its motion
appears to have increased in an alarming ratio. The spot
continued to rush on far in advance of its computed
places, and all the while exhibited a more brilliant appear-
ance than at any preceding epoch since the autumn of
1880, when it first came under systematic observation.

The fonn and appearance of the spot have been so special

as to prevent any confusion in mistaking it for other white
spots in nearly the same latitude. Between October 4 and
January 13, i8S5,the rotation period was 9h. 49m. 5r95s.,
but the great increase in velocity evidently occurred to-

wards the end of November. Between November 21, 18S4,

and January 13, 1885, the period was only 9h. 49m. 38'45s.,

or 34 seconds less than the mean period of 9h. 50m. I2'25s.

shown by the same spot during the two preceding years.

When the first intimation of this great increase of speed
forced itself upon my notice, I at once resolved to obtain
as many observations as possible, in order to assure

myself more certainly of the fact. Much cloudy, wet
weather ensued, but I observed the spot on fourteen
occasions between November 27 and January 13. A
lengthened period of overcast skies then supervened, and
I saw nothing more of Jupiter until January 27, when the
place of the spot, computed on the basis of my prior

observations, appeared absolutely vacant. About 15° E.
there was, however, a remarkably brilliant spot, the exact
counterpart of the one previously observed. Then arose
the question of identity. Could the velocity have become
so much retarded in the fortnight's interval from January
13 to 27 as to have occasioned so considerable a displace-

ment in longitude ? From my observation on January
13 and several preceding nights the spot had shown an
increasing disposition to slacken, and, from records
obtamed in previous years, the motion was known to

fluctuate in the most unaccountable manner. In the

seventeen days from September 30 to October 17, 18S1,

1 noted the spot underwent a sudden translation of ir'6

in the direction of east longitude. The fact was inde-
pendently confirmed by Prof. Hough at Chicago and Mr.
Stanley Williams at Brighton. The most obvious de-
partures from the mean rate of motion have been detected
in other instances, and I am therefore led to conclude
that the objects observed on January 13 and 27, 1885,
were, notwithstanding their discordance of position, really

identical objects. The consistent brilliancy of the marking
alluded to, for several months before the cloudy period
set in, is entirely opposed to the idea that it could have
suddenly disappeared. And the real displacement is not

so large as the limiting observations suggest. Deriving
a mean from my results near January 13 and 27, I obtain

the following figures :
—

Spot precedes .

1883 ist mendian ,tS,''\

Jan. 7 to 13, mean of 7 obs. . .

.

Jan. 27 to Feb, 6, mean of 6 obs.

64-0

46-4
321 o

33" 4

Adopting this mean, we practically eliminate errors in

single observations, and in the present case it is fortunate

'

I obtained so many transits just before and after the

period of cloud. The real displacement is seen from this

comparison to be only lo°7, which is quite within the

limits of previous experience. .And if the fact of identity

had not been rendered a very tenable hypothesis by past

observation, I sliould have regarded the brilliant appear-

ance of the spot and its comparative isolation as con-

clusive. Moreover, during the period that this object

continued moving so rapidly, I often carefully examined
the place where, had no change occurred, it must have
been presented, but no object having a remote like-

ness to the old spot could be detected. Having observed
this feature on the central meridian on more than 200

nights, I am familiar with its usual aspect, and could not

possibly have overlooked it, on the many occasions when
I looked for it in vain, had the spot retained the approxi-

mate place assigned to it from the observations of pre-

ceding years.

Let us now analyse the degree and period of the

remarkable velocity alluded to. Arranging my observa-

tions into short intervals, the following are the rotation-

periods severally derived from them :
—
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each (rotation ; and, if we amalgamate the two preceding

periods, from November 7 to November 27, we get a

mean of gh. 49m. 38-96s., which is closely accordant.

In the forty days, November2i to December 31, the spot

gained 65-im. = 397° upon Mr. Marth's central meridian

{Monthly Notices, vol. xliv. No. 9), based on the period of

9h. 50m. 1
2
'253. The spot must therefore have moved

28,700 miles to the westward at the rate of 717 miles per

terrestrial day, and 294 miles per Jovian day. Then after

January 13 it suddenly retrograded if we accept the

Fig. i.-Probably recurrent markings on Jupiter. I. 18^7- November 27 (Dawes). 11. 1859, December 29 loh.soni. (Hoggins). III. 1858. March 2, 9h.

(Huggins). IV. 1870, January 23, 8h. 20m. (Gledhill). V. 1872, February 2, loh. 30m. (Gledlull). VI. 1885, February 25, I2h. 50™. (Denning).

identity of the spots observed on January 13 and 27 ; so I
The motion of this brilliant white spot prior to

that in the fourteen days it lost nearly 11,000 miles, January 13 is involved in no doubt whatever, so that

which is greater than the rate of its previous excess. But the question of its identity with the one observed

since the end of January the motion has steadied down
j
on January 27 is an entirely separate one, and cannot

to its normal degree, and thus we find the period closely i
aft'ect the remarkable phenomena, which the mcreased

agreeing with that adopted by Mr. Marth.
1
velocity exhibited, except as to the retrogressive motion
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which subsequently occurred. The question of identity

may be definitely settled if any observations of the

spot during the interval from January 13 to 27 are

forthcoming from foreign observatories. In this part of

England the sky was densely overcast at night during
the whole of that time. If Prof. Hough at Chicago or

some other systematic student of the planet can supply
the missing links for the period referred to, it will be
most important to ascertain how far they corroborate the

assumed identity of the markings in question.

These white spots are liable to great variations in

apparent brilliancy at short intervals ; so that, unless an
observer is very careful to discriminate between objects

approximately situated, he is certain to introduce compli-
cations into his results. But, in regard to the conspicuous
white spot which has been the "subject of so much com-
ment during the last few years, I have never found much
difficulty in following it, because of its special character.

Occasionally smaller spots slightly nearer the equator are

seen on each side of it, but the leading spot of the trio is

so bright and almost invariably shows a bright trail

running from its north-east side towards the equator, that

it may be readily identified. During the observations
between October 4, 1SS4, and January 13, 1885, of the

present opposition the extreme brilliancy of the spot was
very noticeable, and the observations were pursued with-

out any liability to error. I fear, however, that, morning
observations being rendered necessarj- by the position of
the planet in November and December will have enabled
the singular vagaries of the white spot to have generally
eluded notice.

It is curious that since the end of January this white
spot has maintained a rate very nearly conformable to the
first meridian of gh. 50m. i2'25s., computed by I\Ir. Marth
from the observations between 1SS2 and 18S4; but there
occurred a sudden deviation between March 14 and iS,

amounting to some 8^. These singular displacements
cannot be induced by changes in the form of the object,

and they are far too considerable to be referred to errors
of observation. Between Februar)' 9 and 16, 1882, Prof.

Hough noticed an acceleration of 6|°.

The verification and true cause of these variations can
only be efficiently sought out by frequent and ver)- accu-
rate obser\-ation. Our own climate is very ill-adapted to

an investigation of this kind where the most essential
point consists in closely consecutive results. What we
need is an almost unbroken series. It is to be earnestly
hoped that some attention will be devoted to this impor-
tant work at the Lick Observatory, where " the elevation
is 4200 feet above the sea, s.wA.for six or seven months of
the year every night is clear.' The position thus com-
mands natural advantages (in this work of far more im-
portance than instrumental advantages) which would
enable it to obtain some most valuable evidence bearing
on the question of the remarkable variations affecting the
white spots on Jupiter. Near the time of opposition they
might be observed every night, and it is this consecutive,
close treatment that is required before the phenomena will

really admit of satisfactory discussion.
The question arises whether the whole southern belt

partakes in these erratic and apparently frequent varia-
tions of speed, or whether they are confined to proper
motions affecting the individual spots at diflerent times.
If several markings were made the subject of contempo-
rary study it might soon be determined whether they
exhibited uniform disjilacements, and, if so, it would
have to be admitted that the whole equatorial atmospheric
current is subject to the singular onrushes and alternating
lulls which our recent observations have demonstrated.
Of the new features presented during the last few

months the most striking are :

—

(i) The appearance of large, bright spots indenting the
north edge of the great northern equatorial belt. A pecu-
liarity of these objects is that lines of light flowing from

their west sides divide the dark belt and finally emerge
near the equator, where they became indefinite. These
spots show a rotation period only a few seconds less than
the red spot.

(2) The outbreak of dark, reddish spots, elongated in

longitude, upon the narrow belt which became visible

in 18S2, immediately outlying the great belt. The de-
pression north of the red spot was formed by the ends of
this belt suddenly dipping northwards before reaching the
spot where they became blended with the old belt. The
spots now visible here are very plain and will probably
increase until finally their material is dispersed around
the planet and the belt becomes much darker than before.
The individual spots should be carefully watched to

ascertain whether this is their ultimate development. The
rotation period they have hitherto shown is precisely the
same as that of the red spot. One of the most con-
spicuous of these new spots is about 10,000 miles long ; it

follows the red spot jh. 48m., so that its longitude is 66°

east.

(3) The fading away of the west shoulder of the de-
pression north of the red spot. This is now very obvious,
and extends along the narrow belt far to the west of the
red spot. It remains to be seen whether this decadence
will continue now that various other regions of the belt

exhibit a confluent eruption of dark spots.

The several features referred to are of extreme interest,

as suggestive of peculiar forms of atmospheric disturb-

ance and as affording fresh materials for students of

Jovian phenomena. It will be necessary to follow each
of these special features during the two ensuing months,
and to recover them, if still visible, when the planet re-

appears in the morning sky towards the end of October
next. W. F. Denning

NOTES
At the conversazione of the Royal Society on Wednesday

evening last week, the Fellows, we are sure, were all glad to see

their President back again, in renewed health, after his long

absence. Prof. Huxley had to welcome'a very large number of

guests, and some of the objects exhibited were of much interest.

Prof H. N. Moseley exhibited a collection of Pueblo Indian

potteiy, charms, prayer-sticks, &c., from Zi'mi, New Mexico ;

Gen. Strachey, an instrument for drawing curves of sines adapted

to graphical representation of the harmonic components of

periodical phenomena ; Mr. W. T. Thiselton Dyer lent some

beautiful flowering specimens of Himalayan rhododendrons (the

small, rosy-pink /'. glauciim and the large, velvely-white R.

mtltalli), a fruiting branch of cofl'ee, and the various vessels and

implements used in the collection and preparation of Para india-

rubber ; iridio-platinum weights, with a density of 21 '5660,

absolutely adjusted, and a piece of platinum wire '00075 "^ ^^

inch, prepared by drawing, &c., were exhibited by Mr, G.

Matthey ; the Linnean Society lent a remarkable set of drawings

from the collection of Lady Impey, at Calcutta, painted by a

native of Patna towards the end of the last century, and still in

perfect preservation ; the Anthropological Institute contributed

ethnographic photographs of various races ; and there were

many highly interesting philosophical instruments shown.

The Council of the British Association have nominated Prof.

J. Struthers, M.D., as a Vice-President of the Association for

the Aberdeen meeting, and have added the name of Prof J.

Stirling, M.D., D. Sc. (Aberdeen) to the list of those nominated

for the Vice-Presidency of Section D.

At the invitation of Prof. Flower, a meeting of the Essex

Field Club will be held on Saturday afternoon. May 16, at 3.30,

in the Lecture Room at the Zoological Gardens, when the Pro-

fessor will speak of the principal objects of interest in the
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Gardens, and will afterwards conduct the party to visit them

in order, and give a demonstration of the most remarkable

species.

A LETTER of Mr. Miklucho Maclay is inserted in the Isveslija

of the Russian Geographical Society (1834, vi.), in which he

expresses his regret that he cannot yet return to Russia, and

explains the plan he has adopted for the publication of his

reports. He wishes- to have them published in two different

parts, the first to contain {a) a statement of the reasons for any

voyage or important excursion which he has undertaken, (b) a

detailed narrative, and (c) scientific results of each of them ; the

second part to contain the scientific results concerning (a) anthro-

pology, (I') ethnology, (c) zoology and comparative anatomy,

{d) meteorology. In this manner Maclay hopes to suit both

those who desire a general view of the outcome of his travels

and those who wish to make themselves more particularly

acquainted with the scientific results. By the way it may be

mentioned that he has already described some new species, viz.

(I) Dorcopsis Chalmersii, (2) D. Macklayi, (i) Macropiis /ukesii,

(4) M. gracilis, (5) M. tibol, (6) Bnichymelis gara'assi, (7) Mus
yelve.

The following, from Science, is a complete list of the papers

read at the meeting of the National Academy of Sciences, April

21-24:—J. S. Billings and Dr. Matthews, U.S.A., methods of

measuring the cubic capacity of crania ; S. H. Scudder, winged

insects from a palseontological point of view ; A. S. Packard,

the Syncarida, a hitherto undescribed group of extinct maloco-

stracous Crustacea ; the Gampsonychidee, an undescribed family

of fossil schizopod Crustacea ; the Anthracarid;e, a family of

carboniferous macrurous decapod Crustacea, allied to the

Eryonidae ; Alexander Agassiz, the coral reefs of the Sandwich

Islands ; the origin of the fauna and flora of the Sandwich

Islands ; T. Sterry Hunt, the classification of natural silicates
;

Elias Loomis, the cause of the progressive movement of areas of

low pressure ; C. B. Comstock, the ratio of the metre to the

yard ; C. H. F. Peters, an account of certain stars observed by

Flamsteed, supposed to have disappeared ; J. E. Hilgard and

A. Lindenkohl, the submarine geology of the approaches to

New York ; Theodore Gill, the orders of fishes ; J. \V. Powell,

the organisation of the tribe ; G. W. Hill, on certain lunar in-

equalities due to the action of Jupiter, and discovered by Mr.

E. Neison ; E. D. Cope, the pretertiary Vertebrata of Brazil
;

the phylogeny of the placental Mammalia ; C. A. Young, some

recent observations upon the rotation and surface-markings of

Jupiter ; H. A. Rowland, on the value of the ohm ; F. A. Genth

and Gerhard vom Rath, on the vanadium minerals—vanadinite,

endlichite, and descloizite—and on iodyrite, from the Sierra

Grande mine, Lake Valley, New Mexico ; A. N. Skinner (by

invitation), on the total solar eclipse of August 28, 1886

;

Theodore Gill and John A. Ryder, the evolution and homologies

of tlie dukes of cetaceans and sirenians ; Ira Remsen, chemical

action in a magnetic field ; A. Graham Bell, the measurement

of hearing-power ; A. Graham Bell and F. Delia Torre, on the

possibility of obtaining echoes from ships and icebergs in a fog.

The following biographical notices of deceased members were

also presented: of Dr. J. J. Woodward, U.S.A., by J. S.

Billings ; of Gen. A. A. Humphreys, U.S.A., by H. L. Abbot

;

and of William Stimpson, by Theodore Gill.

Botany, as well as geology, we are pleased to notice, is well

represented upon the Afghan Boundary Commission. Mr.

Condie Stephen, who has just arrived in London, speaking of

the Penjdeh Valley or Koosh Valley, stated to a press repre-

sentative that Dr. Aitchison, who has charge of the botany of

the Expedition, is delighted with the country, and has made a

very large and valuable collection.

The Tirru-s Calcutta Correspondent telegraphs that the Indian

Government has at last begun to fulfil a promise made years ago

to the Asiatic Society, that a systematic zoological exploration

of the depths of the Indian seas should be undertaken, in con-

nection with a survey of the coasts. "A skilled naturalist. Dr.

Giles, has been attached to the surveying steamer Iiivesli^ator,

which is supplied with proper appliances for deep-sea dredging.

During a recent cruise in the Bay of Bengal some casts were

made with very interesting results. Some of the animals found

appear to be new, and have been sent home for examination.

The dredgings also proved that the depression of the bottom,

near the mouth of the Hooghly, known as the Swatch, regarding

which much speculation had been indulged in, was merely a

deep submarine valley, forming part of the original basin of the

Bay of Bengal—as Sir Charles Lyall long ago suggested."

A portion of the work of Protestant missionaries in China,

which has attracted little attention in this country, and which,

nevertheless, is of great importance, is the preparation of school-

and text-books in Chinese. For this purpose Protestant mis-

sionaries of all nationalities and denominations have united. At

a general conference held in Shanghai in 1S77, a committee of

eight of the leading missionaries was appointed to superintend

the preparation and publication of the series. The work has

now been going on for eight years, and the Committee are able

to report that over forty works have been issued, and that thirty

more are in various stages of progress. In addition, four num-

bers have been issued of an " outline series " compiled with the

object of supplying Chinese schools with small and simple

treatises on scientific subjects at cheap rates, suitable either as

elementary school-books or as popular tracts for general distri-

bution. What " cheap rates " mean will appear from the fact

that the outlines of astronomy costs rather less than a penny,

that of political and physical geography and geology about two-

pence each. The larger works embrace anatomy, in five

volumes ; ancient religions and philosophies in three ; arith-

metic, charts of astronomy, birds and mammals, with accom-

panying handbooks (these charts, from the prices, are obviously

intended for the walls of schools) ; chemistry, political

economy, geology, universal history, international law (a

translation of Bluntschli, it appears), zoology, and several

on biblical topics. Those in preparation include treatises on

various branches of elementary mathematics, botany, ethnology,

hygiene, jurisprudence, logic, mathematical physics, meteorology,

mineralogy, philology, and forty wall-charts with accompanying

hand-books. These works, it must be remembered, have first

to be compiled with a special view to the knowledge usually

possessed by Chinese children, and then to be translated, repre-

senting in each case two distinct tasks. That the missionaries

in China and elsewhere have schools where they teach the young

is well known, but it will probably be a surprise to many to

find that, in addition to their ordinary labours as preachers and

teachers, the missionaries in China have had to undertake a task

of such magnitude as the creation of school literature on all

subjects of human knowledge, from arithmetic to jurisprudence,

and from anatomy to logic. The statement on this subject is

taken, it should be added, from the Chinese Recorder of Shang-

hai, a magazine which is itself a monument to the I-'arning and

enterprise of Protestant missionaries in China.

There will be an Exhibition of Plans, Maps, and Models in

connection with the International Congress on Inland Naviga-

tion to be held in Brussels from May 24 to June 2. Those

desiring to contribute are requested to send in their exhibits at

once, addressed, carriage-free, to Mr. A. Gobert, 212, Rue de

la Victoire, Brussels.

An interesting scheme in connection with the Bedford School

is that of higher education for adults by means of evening
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lectures on literary and scientific subjects, at nominal fees. The
lecturers are drawn for the most part from the staff of Bedford
School. Among the scientific subjects included in the course
are mathematics, geology, physical geogr.iphy, and botany.

Bedford is fortuna'e in having amongst its residents men qualified

and willing to organise and carry out an excellent plan of this

nature for its benefit.

The British Consul at Leghorn in his report for the past year

makes some interesting observations on coral in the Mediter-
ranean. Some centuries back the Mediterranean coral fisheries

were carried on exclusively by the Spaniards, and the principal

establishments engaged in the manufacture of coral ornaments
were in the hands of Jews residing in S.min. Towards the close

of the sixteenth century, to escape the persecutions to which they
were exposed, a large number of these merchants removed to

Leghorn, in order to enjoy the secure asylum afforded by the

liberal enactments of Ferdinando di Medici. Crews were ob-

tained from the Neapolitan coast, principally from Torre del

Greco ; hence this place at an early period became the chief

S'?at of the coral fishery, and most of the boats enjaged in it

are still fitted out at that port, although the manufacture of

coral ornaments and beads is carried on principally at Leghorn
and Genoa. These ornaments are met with in almost every
part of the world, and in many countries, even in Europe,
coral is believed to be possessed of a peculiar charm. In Asia
and Africa it is regarded with a sort of religious veneration,

while in India it is largely used for the adornment of corpses

when prepared for cremation. But the present situation of the

coral trade is disastrous. In i88j, a coral bank several kilo-

metres in length was discovered near the island of Sciacca,

on the coast of Sicily, and consequently the yield of raw material

has been far in excess of the demand, and the reef is still very
far from being exhausted. A great depreciation in value has
ensued, and as a consequence an extensive trade has sprung up
in coral with Africa, where the natives now purchase coral

ornaments in place of glass beads of Venetian and German
manufacture. The raw coral comes from Naples, and is

worked at Leghorn by women into beads, British India and
Egypt being the chief customers for them.

On April 24 Mr. Edward Berdoe, M.R.C.S., read a paper at

University College, Gower Street, before the Browning Society,

on "Browning as a Scientific Poet." The paper, as re-

ported in the Lancet, opened with an exhaustive argu-
ment to prove that the progress of science need not, as

some had said, tend to the destruction of the poetic art
;

that, in fact, some of the greatest poets had enriched their

verse by the study of natural phenomena —Lucretius, Haller,
Milton, and Goethe, and in our own times Tennyson and
Browning, while students of natural and physical science had
not found their exact acquaintance with natural laws impede the
luxuriant growth of their poetic fancy. Many of Browning's
most beautiful similes were the result of his intimate acquaint-
ance with anatomy, physiology, and chemistry ; and the use he
constantly makes of figures drawn from the science of optics has
enabled him to illustrate his favourite optimism by much beauti-
ful imagery. The poet of the future will be denied his former
"power of dealing capriciously with facts," but this restraint,

Mr. Berdoe argued, would not repress the poetic spirit. Mr
Berdoe, in conclusion, claimed for Mr. Browning that he is

essentially the poet for the scientific man : abreast of the highest
culture of his time, and in close touch with the great aims of
science.

Herr Schweiger, writing from Widdin to the Monatsuhrifl
fiirden Orient, refers to baldness amongst Orientals. In Europe
the idea is general that baldness is the prerogative of scholars

;

in the East, on the other hand, it is the common characteristic

of two races—the Spanish Jews and the Turks, whose nervous

system has never been overwrought by any devotion to serious

studies. In some measure to explain the origin of this pheno-

menon we must commence at the cradles of the two peoples

living side by side. The indolence of Oriental women is well

known and is manifested in sins of omission rather than of com-
mission. The Orient.il mother neglects the principal duties to

her offspring. During the first eight days of its earthly career

the infant is sprinkled with a little tepid water once a day by
some old woman, then wrapped in coloured rags to save the

trouble of frequent chaiges, the head being wrapped in a well,

wadded cap tied under the chin. This process is repeated during

the succeeding weeks once every two days, until finally it has

become too toilsome even for this repetition, and is abandoned

altogether, through fear, it is said, that the child would catch

cold from frequent washings. Superstition has added its force

to laziness, for the women believe that the head of an infant

should never be washed, as the scab produced by the dirt is good

for the eyes. This dirt, mixed with the secretions from the

sebaceous and other glands, becomes the home of numerous

animal and vegetable parasites, which prevent the devi.-lopment

of hair and destroy that already grown. The open air, which

might assist in destroying these parasites, is, however, carefully

excluded by the custom which is imperative among Semitic

peoples of never, by day or night, or upon any occasion whatso-

ever, taking off the head-covering. At night the fez is changed

for a linen cap of similar shape. This perpetual covering natur-

ally retards the growth of the hair, and transmission and propa-

gation do their work. Herr Schweiger, who has lived in the

East for many years, first noticed chronic baldness amongst the

lower classes of the Turks, especially the so-called Spaniols of

Salonica.

The National Fish Culture Association's hatchery at South

Kensington is now gradually becoming depleted of fry, which

are being transmitted to public waters gratuitously, and to the

fishery at Delaford belonging to the Association. The .spawning

and hatching season has been very prosperous and successful,

there being but a very low minimum mortality amongst the fish

produced.

The Aquarium at the International Inventions Exhibition is

assuming a more complete aspect, and has been an attractive

feature with visitors from the first. An Aquarium Handbook is

now in the press and will be shortly published by Messrs. Clowes

and Sons, containing a natural history of the fish in captivity

and a series of articles upon the culture of fish, the management
of aquaria, &c.

On April 22 a meteor was seen descending in a straight line

from the zenith at Fogelsta railway station in Ostergotland,

Sweden, and fall some distance off. On the station-master pro-

ceeding to the spot he found a stone, about the size of a hand,

and brown in colour, which smelt strongly of phosphorus when
stnick against a hard object. It w.as split into three pieces, each

being forwarded to a museum.

The Calcutta Gazette has published a resolution of the

Government directing the institution of an inquiry, under a

specially selected officer, into the castes and occupations of the

people of Bengal. The results of this inquiry should be of great

ethnographical value.

The exceptionally heavy rainfall at Bergen on October 25,

18S4, when 74 mm. were registered for the twenty-four hours,

was commented on at the time by the Scandinavian press as

affording confirmatory evidence of the truth of the popular
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opinion that this town is the rainiest place in Norway. This

notion, however, like many other traditional beliefs, has been

dissipated by the test of carefully-conducted scientific observa"

tions, for we learn from Nalun-n that the annual mean of its

rainfall is exceeded by that of two among the other seventy

Norwegian meteorological stations. Thus while at Bergen

1722 mm. are measured annually, the rainfall at Domsten and

Floro amounts respectively to 1951mm. and 1S73 mm. It has

further been shown that 105 ram. rain were registered at Holme-

dal on the Sondfjord, on the same day that the rainfall at Bergen

reached 74mm., the highest recorded since rain-measurements

have been made there. There are in fact eighteen instances

given by the meteorological reports in which the rainfall has

elsewhere exceeded the latter measure. Among these the most

remarkable have been supplied by Ullensvang and Flesje, at

the former of which stations there fell in one day (December 8,

1884) 113mm. rain, while at the latter 112mm. were registered

for the twenty-four hours on March 15, 1882. These downfalls,

the highest recorded in Norway since the observations were

begun in 1875, have been exceeded, according to Dr. Hamberg

of Stockholm, at the Swedish station of Hernosand, where

Ii8'5mm. rain fell on August 19, 1878. Facts such as these

effectually refute the opinion, alike strenuously maintained by

natives and foreigners, that more rain falls at Bergen both in

the year and in the course of one day than at any other place in

Scandinavia. Such, however, is the character of the annual

distribution of rain in this locality, that the chances are about

equally in favour of a wet or a dry day.

In reporting to the Empress of China the occurrence of a

violent earthquake at the town of Pu-erh on November 14 last

year, the Viceroy of Yunnan observes with humility that this

awful visitation is to be regarded as a penalty of Heaven for his

own inefficiency and incompetency and that of his staff. They will,

the memorialist promises, endeavour to take the lesson to heart

and eame-tly amend their ways. Pu-erh will be remembered

by readers of Mr. Colquhoun's "Across Chryse" as an important

town on the borders of the Shan States, with a large trade in

tea. The earthquake here referred to is also worth notice as

showing that seismic activity during the past winter was mani-

fested over a vast area, and indeed seems to have affected the

greater part of the Old World. At Pu-erh the shock lasted an

hour, causing the collapse of a large number of houses, temples,

and public buildings, while many lives were lost, and much injury

was caused to the inhabitants.

M. Lfio Errera calls attention in the Bulletin Scientifique ilu

Departemcnt dii Nord to the value of Indian ink, on account of its

harmlessness and its intense coloration, for the study of certain

microscopic organisms. He has succeeded in keeping infusoria,

&c. , alive for several days in the liquid, the carbonic matter not

appearing to affect them in the slightest degree. For making

durable preparations ink diluted with water should be gradually

replaced by that diluted with glycerine. Many organisms which

are distinguished with difficulty in water, are easily observed in

water charged with Indian ink ; this is especially the case with

many Alga. M. Errera thinks that this new method could

probably be applied with advantage to the study of the digestion

of the infusoria, and to the movements of ciliated organisms.

The additions to the Zoological Society's Gardens during the

past week include a Green Monkey (Cercopilhrcus callilrichui 9 )

from West Africa, presented by Mrs. Wall ; a Rhesus Monkey
(Macaciis rhesus i ) from India, presented by Miss Margaret

Ellis ; a Getulen Groimd-Squin-el (Xertis getubis) from North-

West Africa, presented by Mr. W. Cook ; a Grey Ichneumon

(Herpestes grisetis 9 ) from India, presented by Mrs. Dundas
;

two Martinican Doves (Zenaida martinicana) from Bahamas,

presented by Mrs. Blake ; two Homed Lizards {Phrynosoma

corniitiim) from Texas, presented by Mr. J. G. Witte ; a Dorsal

Squirrel (Sciurus hypopyrrkus) from Central America, an Indian

Mynah {Acridotherds ginjimaniis), four White-backed Pigeons

(Columha leuconoia), a Black Hill-Squirrel (Sciurus macrurus)

from India, two Chinese Jay-Thrushes (Garrulax trhimtisis)

from China, a Sun Bittern (Eurypyg.i hilias) from Brazil, two

Greek Partridges (Ccucabis saxatUis), South European, a Double-

banded Sand-Grouse [Plerorles Mcinctus) from Senegal, a Talapoin

Monkey (Cfrcopilhecus talapoin) from West Africa, a Negro

Tamarin (Midas Ursulas), a Humboldt's Lagothrix (Lagothrix

humholdli <J ), a Rosy-billed Duck (Metopiana peposaca 9 ) from

South America, a Viscacha (Lagostomus trichodactylus), a

Scorpion Mud-Terrapin (Cinostcrnon scorpioid s) from Buenos

Ayres, a Gadwell {Chaulelasmus strepera i), nine Spotted

Salamanders {Salamaitdra maculosa), European, purchased ;
a

Crossoptilon (Crossoptilon mantchuricum i ) from Northern

China, received in exchange ; a Gayal (Bibos frontalis), two

Long-fronted Gerbilles (Gerbillus longifrons), born in the

Gardens.

OUR ASTRONOMICAL COLUMN
The Harvard College Observatory, U.S.—The thirty-

ninth Annual Report of this Institution has been issued, and

with it Prof. Pickering's summary of observations of variable

stars in 18S4, made agreeably to the plan suggested by him in a

communication to the American Academy of Arts and Sciences

(vol. xix. p. 296). Thirteen observers, private and professional,

have co-operated in these observations, amongst them Mr.

Knott, of Cuckfield, and Mr. T. W. Backhouse, of Sunderland.

In the summary referred to, the positions of the stars for 1875,

the limits of variation and the periods, as far as reliably deter-

mined, are repeated from the circular of last year, and these

particulars are followed by a statement of the number of obser-

vations of each star, made by the various observers in the course

of 1S84, so that it is easy to see which objects most require

attention. It is certain that in this branch of observational

astronomy there is ample work for a much larger number of co-

operators, which it may be hoped that Prof. Pickering will

succeed in enlisting amongst our amateurs, and eventually it

may be possible to particularise the objects which each one may
undertake to watch effectively, so as to secure observations of

the whole or the majority of the list in each year.

With regard to the general proceedings of the Harvard Obser-

vatory, it is stated that photometric observations of the eclipses

of Jupiter's satellites have been continued upon the system

adopted in 1878, and 2S4 eclipses have now been thus observed,

forty-seven since the end of October, 1883. The revision of the

zone-observations of stars between 50' and 60' north of the

equator has been completed during the year. Selections of stars

for standards of stellar magnitude have been made for regions

extending four minutes (time) in right ascension, and ten minutes

in declination, and additional photometric methods of measure-

ment are under consideration for determining such magnitudes

with satisfactory precision. Observations of comets, of the

spectra and colours of stars, and a tentative revision of the

magnitudes of the Durchmusterun;, have also formed a part of

the year's work. We do not learn from the report that any

attempt has been made to repeat the valuable series of observa-

tions on the rings of Saturn, made by the Bonds, &c., with

the Harvard 15-inch refractor, when the planet was previously

situated in the positi m it occupied in 18S4 ; but the class of

observations more especially attended to at present may have

rendered this impracticable. Vol. xiv. parts i and 2 of the

Annals have been published ; the latter part has been circulated

very recently.

Tempel's Comet (1867 II.).—Up to the 7th inst. it does not

appear that the editor of the Astronomische Nachrichten had

received any notice of the re-observation of this comet. Doubt-

less, of the last degree of faintness, it could only have been

commanded last month by instruments of the highest order. In

the next period of absence of moonlight the theoretical bright-

ness will have diminished. The comet will be due in perihelion

again in the spring of 1892, a more favourable condition for the

observation of this body than has existed in the present year.
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New Net.ul.t..—M. Stephen publishes positions and descrip-

tions of 100 nebuljE discovered at Marseilles in the years 18S3-

85, in addition to the large number previously detected at that

observ.atory. Not the least notable characteristic of M. Stephan's

catalogues is the precision of the places given in them. He
mentions that on October I and 2, 1882, neither the nebula

Dreyer-Schultz 5085 nor A 12 were perceptible in the positions

assigned to them by the discoverers.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, MAY 17-23

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Gyeenwich on May 17

Sun rises, 4h. 7m. ; souths, ilh. 56m. lo'8s. ; sets, igh. 46m. ;

decl. on meridian, 19° 26' N. : Sidereal Time at Sunset,
ilh. 29m.

Moon (at First Quarter May 2i, 6h.) rises, 6h. sgm. ; souths,

I4h. S3m. ; sets, 22h. 44m. ; decl. on meridian, 18' 7' N.

Planet Decl. on meridi;

Mercu
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not the least reason to anticipate. But, as I wrote many years

ago, however mournful and unwelcome this proposition may be,

we have the satisfaction of knowing that we are now laying the

foundations of prosperous and mighty kingdoms in various parts

of the world, which we hope will be the strongholds of virtue,

of order, and of freedom. When our great manufactories shall

have crumbled into ruins, and their sites have become green

pastures or golden corn-fields, the old coimtry may yet be

precious in the eyes of her children. Every spot of her soil will

be classic, and cimmand reverential respect. There is no other

land more worthy of everlasting remembrance, whether as to its

heroes, its poets, its philosophers, its statesmen, or its philan-

thropists. The glory of Old England may, after all, not depart.

On the sites of her soot-stained Birminghams and Manchesters,

new and splendid cities may arise, where the merchant-princes
of Anglo-Saxon descent, from the remotest regions of the globe,

shall rejoice to dwell and end their days in peace."
After the address the President presented the Bessemer Medal

to Mr. Lowthian Bell for delivery to Prof. Akermann, after

which the papers were read. The first paper read was that of
Mr. Lowthian Bell, on "The Blast-Furnace Value of Coke,
from which the Products of Distillation from the Coal used in

its Manufacture have been collected." The experiments which
formed the foundation of the paper were made upon the same
coal coked in the beehive and Simon Carve's oven, the total

quantity of coke operated upon being 5605 tons ; it was found
that the beehive coke was about 10 per cent, more economical,
although the other was 13 '83 per cent, denser. In order to

ascertain the cause of the inferiority, samples were finely ground
and analysed. Similar samples were exposed for half an hour
to the full heat—sufficient to soften porcelain—of a gas blast-

furnace, access of air being excluded by placing the crucible
containing the sample within a larger one and covering it with
charcoal. From the loss of weight and the analysis of the original

and residual coke, and from the previously-ascertained moisture,
it was found that 5 "23 per cent, of the Simon Carve's coke was
expelled by ignition, and 3 '27 per cent, of the beehive. This
accounts for an inferiority of 1 '96 per cent, only out of about 10
per cent. It is, however, a well-known fact that certain forms
of carbon are less easily burnt than others, and the author
sought to account for the superiority of beehive coke in this

manner, and found it to be due to the less solvent action of
carbonic acid upon it.

At the Wednesday evening meeting Dr. H. C. Sorby, F.R.S.,
gave an account of his microscopical examination of the struc-

ture of iron and steel. His results were based upon the
examination of flat surfaces, carefully ground and polished, as
the study of fractured surfaces is unsatisfactory, not only on
account of optical difficulties, but because a fracture shows the
line of weakness between the crystals and not their internal
structure. In some cases the surfaces were acted upon by very
dilute nitric acid to develop the structure ; in others it was
found best to polish with dry rouge on parchment, and not to
use acid. Thin glass covers were afterwards mounted over the
surface with Canada balsam. The objects thus prepared were
examined by means of two special kinds of surface illumination,
viz. first the side parabolic reflector now common, but which the
author believes was originally made for this purpose, which gives
oblique light ; and secondly, by means of a small silver reflector
covering half the object-glass, which throws the light directly
down on the object, from which it is reflected back through the
other half of the lens. With oblique illumination a polished
surface looks black, but, with direct, bright and metallic. A
truly black substance looks black in both cases. A magnifying
power of about sixty linear is most generally suitable, but the
sections will bear a higher perfectly well. The lecturer exhibited
photographs and drawings of the microscopic appearance of the
surfaces, the peculiarities of which he described.
The following is a summary of some of the chief results :

—

Iron containing little or no carbon, and of uniform character,
shows little, if any change, when acted upon by dilute acid, and
no well-marked structure is developed. Hammered blooms
show an intimate mixture of vaiying crystals of iron, with minute
or larger portions of slag. In iron bars rolled /«>.', the slag is

drawn out into long thin rods, which in some cases are so
numerous as to form a very considerable portion of the whole
bulk, whilst the iron shows no elongation of the ifltimate crystals,
the metal apparently recrystallising on cooling. When hammered
cold, the crystals are compressed, broken up, and elongated in
the line of the bar. Many specimens of malleable iron show
clearly that two constituents are present, viz. iron, and a com-

pound of iron and carbon, which has a pearly structure ; one of

these is like the main constituent of such bar iron as contains
little or no carbon, having no trace of linear marking, after

being acted upon by dilute acid, whereas the other constituent shows
linear markings, varying in distance, but often about i-20,oooth
of an inch apart, which, when the acid has acted to a proper
extent, gives rise to all the splendid colours of mother-of-pearl,
the tints being raised when the section is seen in water, and
still more so when mounted in balsam. By oblique and direct

illumination the colours are nearly complementary. Swedish
iron partly converted into blister steel by cementation, shows a

mixture of well-formed crystals of free iron and of the pearly

compound in the centre ; around this a ring of the pearly com-
pound, with colours of great variety and beauty ; whilst on the out-

side is a part in which occurs a network of veins of an extremely
hard substance, giving an intensely brilliant reflection and no
trace of colour, which seems to contain more carbon than the

pearly constituent. The three constituents just described are

totally distinct from one another. There is no more passage
from one to the other than there is between the mica, felspar,

and quartz of granite.

The varying character of ingots of soft and hard steel to

a great extent depends on the varying proportion of the

three principal constituents. Soft Bessemer steel is seen to

be a mixture of free iron and the pearly compound. In medium
steel this latter occui-s almost alone, whereas in hard steel there

is little, if any, free iron, but numerous thin plates of the very

hard compound. Besides these three constituents in steel, the

microscope gives evidence in cast-iron of the presence of graphite

and silicon. The specimen of spiegeleisen studied, consisted

mainly of the intensely hard compound, crystallised in large

plates, the inter-spaces being filled up with a mixture of very

much smaller crystals with a little of the pearly substance, so as

to have a most beautiful and fine-grained structure. Taken,
then, as a whole, the various kinds of iron and steel are seen to

be varying mixtures of three or four out of six or seven substances

having very different properties, viz. free iron, the pearly com-
pound with carbon, the intensely hard compounds, probably

with more carbon ; the residual, probably variable, substance ;

graphite ; possibly crystallised silicon ; slag, including fused iron

oxide.

On the second day the attention of the meeting was occupied

with the subject of the coking of coal by different processes and

the recovery of bye-products. Mr. Head's paper contained a

description of a modified form of the Siemens old type gas-

producer, in which the latter result is effected by dividing the

gas-producer by means of a vertical wall into two compartments,

one of which receives the hydrocarbons—the volatile constituents

of the coal—and the other the carbonic oxide formed by the

decomposition of its solid carbonaceous matter. Two other

papers referred to results obtained in connection with the Simon-
Carve's coking process. Prof. Armstrong's note with reference

to the method's proposed for coking coal and recovering volatile

matter has much scientific interest, and we propose to refer to it

shortly. The problem consists in as complete a recovery as

possible of the matters latent in coal, in the most economical

manner and advantageous forms, the treatment depending upon

the class of coal acted upon. The author considers the com-

pounds in coal to be mainly of two kinds—phenolic compounds,

which are the primary source of the plienols (carbolic acid, &c.

)

contained in coal tar ; and paraffinoid compounds, capable of

yielding hydrocarbons such as are obtained on distilling shale ;

the high-temperature tars such as are obtained at gas-works, not

being primary but secondary products of distillation, may be

considered final products, the quality of which it will be im-

possible to improve, whereas the object should be to produce

low-temperature tars, which by after-treatment might be made
to produce a large proportion of benzene and other valuable

products.

The author's idea of a theoretically perfect coking oven is one

more or less like the present beehive, with the upper part

extended. Heat should be radiated upon the surface of the

charge of coal, which would soon become coked, thus forming a

protecting layer, below which distillation would take place, the

products of distillation being sucked away as rapidly as possible

through the cool bottom of the oven. The products of combus-

tion which penetrate below would carry no oxygen with them.

On this account, and on account of the large volume of steam

and other gases generated within the mass, and of the low tem-

perature, the ammonia would probably almost entirely escape

destruction. The gas would be of low illuminating quality, but
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would be available for carbonising, oil and ammonia being re-

moved from it by efficient scrubbing. The author was of opinion

that nothing was known practically of what happens when coal

is distilled, and that the coking of coals and maniifactare of gas

were now only empirical operations, and could not be conducted

scientifically, with our present imperfect knowledge, but that

the interests involved were so great, the subject being one of

national importance, that failure to initiate and execute the

necessary systematic experiments without further loss of time

would be inexcusable.

On the last day of the meeting Mr. Carnegie's paper on

"Natural Gas Fuel and its Application to Manufacturing Pur-

poses " was read. This fuel is found in the Pittsburg district,

and one of the wells is estimated as yielding 30,003,000 cubic

feet of gas in the twenty-four hours ; the pressure of the gas as

it issues from the mouth of the well is about 200 lbs. to the

square inch, and even at the works, nine miles from the wells, it

is 75 lbs. per square inch. Eleven lines of pipe convey the gas

from the various wells to the manufacturing establishments in

and around Pittsburg. The number of men whose labour will

be dispensed with when gas is generally used is 5000. In the

steel-rail mills, for instance, where before would have been seen

thirty stokers, stripped to the waist, firing boilers which require

a supply of about 400 tons of coal in twenty-four hours—ninety

firemen in all being employed, each working eight hours—there

would now be found one man walking around the boiler-house,

simply watching the water-gauges, and not a particle of smoke

is to be seen.

Dr. Hermann Wedding's paper on " The Properties of Mall-

eable Iron deduced from its Microscopic Structure" draws atten-

tion to the value of microscopic analysis, as, though the chemical

and physical properties of iron are closely connected, the one

cannot be directly deduced from a knowledge of the other, nor

do either of these aid in acquiring a knowledge of the mechani-

cal properties. The pieces of iron to be tested are carefully

polished, and then etched with very dilute nitric acid. After

etching, the section is carefully heated, whereupon the portions

attacked acquire varying tints, m istly golden-yellow, purple-red,

violet, or dark blue. It is the difterence of colour that is cha-

racteristic. As regards the formation of grains and fibres, the

size of grain increases with slowness of cooling, and decreases

with increase in the proportion of carbon up to 2 per cent.

Each individual grain in malleable iron is ductile, the mallea-

bility of the entire piece depending on that of the separate

grains, which are drawn out into fibres ; the strength of fibrous

iron depending on the fact that, like the individual hemp-fibre^

in a rope, the fibres lie with their ends in various sections. The
microscope shows, further, that none of these wires or fibres is

directly connected with its neighbours, either in a longitudinal

or lateral direction. In fact each fibre may, by careful etching,

be picked out like those of a muscle in the human body. The
paper treats also of the constitution of individual iron crystals

and of welding. The general result of the analysis shows that

the strength of a finished piece of iron depends on the sectional

area of the mass of iron it contains, the slag inclusions in weld-

iron and blow-holes in ingot-iron being deducted.

It was announced that the autumn meeting of the Institute

would be held at Glasgow.

SUNLIGHT AND THE EARTH'S
A TMOSPHERE '

II.

VX/E have been comp.ared to creatures living at the bottom of
' * the sea who frame their deceptive traditional notions of what
the sun is like from the feeble changed rays which sift down to

them. Though such creatures could not rise to the surface, they

might swim up towards it, and if these rays grew hotter,

brighter, and bluer as they ascended, it would be almost within

the capacity of a fish's mind to guess that they are still brighter

and bluer at the top.

Since we children of the earth, while dwelling on it, are

always at the bottom of a ^ea, though of another sort, the most
direct method of proof I spoke of, is merely to goup as far as we
can and observe what happens, though as we are men, and not

fishes, something more may fairly be expected of our intelligence

than of theirs.

We will not only guess, but measure and reason, and in par-

' Lecture delivered at the Royal Institution, April 17, 1

Langley. Comniunicated by the author. Continued from p.

by S. P.

ticular we will first, while still at the bottom of the mountain,

draw the light and heat out into a spectiinn, and analyse eveiy

part of it by some method that will enable us to explore the

invisible as well as record the visible. Then we will ascend

many miles into the air, meeting the rays on the way down,
before the sifting process has done its whole work, and there

analyse the light all over again, so as to be able to learn the

different proportions in which the different rays have been
absorbed, and, by studying the action on each separate ray, to

prove the state of things which must have existed before this

sifting—this selective absorption—began.

It may seem at first that we cannot ascend far enough to do
much good, since the surface of our aerial ocean is hundreds of

miles overhead ; but we must remember that the air grows
thinner as we as^jnd, the lower atmosphere being so much
denser, that about one-half the whole substance or mass of it- lies

within the first four miles, which is a less height than the tops of

some mountains. Every high mountain, however, will not do,

for ours must not only be very high, but very steep, so that the

station we choose at the bottom may be almost under the station

we are afterwards to occupy at the top.

Besides we are not going to climb a lofty lonely summit like

tourists to spend an hour, but to spend weeks ; so that we must
have fire and shelter, and above all we must have dry air to get

clear skies. First I thought of the Peak of Teneriffe, but after-

wards some point in the territories of the United States seemed
preferable, particularly as the Government offered to give the

Expedition, through the Signal Service, and under the direction

of its head, General Hazen, material help in transportation and
a military escort, if needed, any where in its own dominions.
No summit in the eastern part of the United States rises much
over 7000 feet, and though the great Rocky Mountains reach

double this, their tops are the home of fog and mist, so that the

desired conditions, if met at all, could only be found on the other

side of the Continent in Southern California, where the summits
of the Sierra Nevadas rise precipitously out of the dry air of

the great wastes in lonely peaks, which look eastward down
from a height of nearly 15,000 feet upon the desert lands.

This remote region was, at the time I speak of, almost un-

explored, and its highest peak. Mount Whitney, had been but

once or twice ascended, but was represented to be all we desired

could we once climb it. As there was great doubt whether our
apparatus, weighing several thousand pounds, could possibly be
taken to the top, and we had to travel 3000 miles even to get

where the chief difficulties would begin, and make a desert

journey of 150 miles after leaving the cars, it may be asked why
we committed ourselves to such an immense journey to face such
unknown risks of failure. The answer must be that mountains
of easy ascent and 15,000 feet high are n )t to be found at our
doors, and that I'le?',' risks were involved in the nature of our
novel experiment, so that we started out from no love of mere
adventure, but from necessity, much into the unknown. The
liberality of a citizen of Pittsburgh, to whose encouragement the

enterprise was due, had furnished the costly and delicate appa-
ratus for the expedition, and that of the trans-continental rail-

roads, enabled us to take this precious freight along in a private

car, which carried a kitchen, a steward, a cook, and an ample
larder besides.

In this we crossed the entire continent from ocean to ocean,
stopped at San Francisco for the military escort, went 300 miles

south so as to get below the mountains, and then turned east-

ward again on to the desert, with the Sierras to the north of us,

after a journey which would have been unalloyed pleasure except
for the anticipation of what was coming as soon as we left our
car. I do not indeed know that one feels the triumphs of
civilisation over the opposing forces of Nature anywhere more
than by the sharp contrasts which the marvellous luxury of recent
railroad accommodation gives to the life of the desert. When
one is in the centre of one of the great barren regions of the

globe, and, after looking out from the windows of the flying

train on its scorched wastes for lonely leagues of habitless deso-

lation, turns to his well- furnished dinner-table, r.nd the fruit and
ices of his desert, he need not envy the heroes of Oriental

story who were carried across dreadful solitudes in a single night
on the backs of flying genii. Ours brought us over 3000 miles

to the Mojave desert. It was growing hotter and hotter when
the train stopped in the midst of vast sandwastes a little after

midnight. Roused from our sleep, we stepped on to the brown
sand and saw our luxurious car roll away in the distance, expe-
riencing a transition from the conditions of civilisation to those
almost of barbarism, as sharp as could well be imagined. We



May 14, 1885] NATURE 4i

commenced our slow toil northward with a thermometer at 110°

in the shade, if any shade there be in the shadeless desert,

which seemed to be chiefly inhabited by rattlesnakes of an ashen

gray colour, and a peculiarly venomous bite. There is no water

save at the rarest intervals, and the soil at a distance seems as

though strewed with sheets of salt, which aids the delusive show
of the mirage. These are, in fact, the ancient beds of dried- up
salt lakes or dead seas, some of them heing below the level

of the ocean ; and such a one on our right, though only about

twenty miles wide, has earned the name of " Death Valley,"

from the number of human beings who have perished in it.

Formerly an emigrant train, when emigrants crossed the Con-
tinent in caravans, had passed through the great Arizona deserts

in safely until after their half-year's journey, their eyes were
gladdened by the snowy peaks of the Sierras looking delusively

near. The goal of their long toil seemed before them ; only this

one more valley lay between, and into this they descended, think-

ing to cross it in a day—but they never crossed it. Afterwards the

long line of wagons was found with the skeletons of the animals in

the harness, and by them those ofmen, women, and little children

dead of thirst, and some relics of the tragedy remained at the

time of our journey. I cite this as an indirect evidence of the

phenomenal dryness of the region—a dryness which, so far,

served our object, which was, in part, to get rid as much as

possible of that water-vapour which is so well known to be a

po" erful absorber of the solar heat.

Everything has an end, and so had that journey, which finally

brought us to the goal of our long travel, at the foot of the

highest peak of the Sierras, Mount Whitney, which rose above
us in tremendous precipices, that looked hopelessly insurmount-
able and wonderfully near. The whole savage mountain region
in its slow rises from the west, and its descent to the desert

plains in the east, is more like the chain called the Apennines,
in the moon, than anything I know on the earth. The summits
are jagged peaks like Alpine "needles," looking in the thin air

so delusively near, that, coming on such a scene unprepared, one
would almost say they were large grey stones a few fields off,

with an occasional little white patch on the top, that might be a

handkerchief or a sheet of paper dropped there. I5ut the

telescope showed that the seeming stones were of the height of
many Snowdons piled on one another, and the white patches
occasional snow-fields, looking how invitingly cool, from the
torrid heat of the desert, where we v\ ere encamped by a little

rivulet that ran down from some unseen ice-lake in that upper air.

Here we pitched our tents and fell to work (for you remember
we must have two station--, a low and a high one, to compare
the results), and here we laboured three weeks in almost in-

tolerable heat, the instruments having to be constantly swept
clear of the red desert dust which the hot wind brought. Close
by these tents a thermometer covered by a single sheet of glass,

and surrounded by wool, rose to 237° in the sun, and sometimes
in the tent, which was darkened for the study of separate rays,

the heat was absolutely beyond human endurance. Finally, our
apparatus was taken apart and packed in small pieces on the
backs of mules, who were to carry it by a ten days' journey
through the mountains to the other side of the rocky wall which,
though only ten or twelve miles distant, arose miles above our
heads ; and, leaving these mule trains to go with the escort by this

longer route, I started with a guide by a nearer way to those
white gleams in the upper skies, that had daily tantalised us
below in the desert with suggestions of delicious, unattainable
cold. That desert sun had tanned our faces to a leather-like
brown, and the change to the cooler air as we ascended was at

first delightful. At an altitude of 5000 feet we came to a
wretched band of nearly naked savages, crouched around their

camp-fire, and at 6000 found the first scattered trees ; and here
the feeble suggestion of a path stopped, and we descended a
ravine to the bed of a mountain stream, up which we forced our
way, cutting through the fallen trees with an axe, fighting for

every foot of advance, and finally pasing what seemed impass-
able. It was interesting to speculate as to the fate of our
sidcrostat mirrors and other precious freight, now somewhere
on a similar road, but quite useless. We were committed now,
and had to make the best of it—and, besides, I had begun to
have uiy attention directed to a more pei-sonal subject. This
was, that the colder it grew the more the sun burnt the skin

—

quite literally burnt, I may say, so that by the end of the third
day my face and hands, case-hardened, as I thought, in the
desert, began to look as if they had been seared with red-hot
irons, here in the cold where the thermometer had fallen to

freezing at night ; and still as we ascended the parado.\ical elfect

increased : the colder it grew about us, the hotter the sun blazed

above.

We have all heard probably of this curious effect of burning in

the midst of cold, and some of us may have experienced it in the

Alps, where it may be aided by reflection from the snow, which
we did not have about us at any time e.\cept in scattered patches,

but here by the end of the fourth day my face was scarcely

recognisable, and it almost seemed as though sunbeams up here
were ditVerent things, and contained something which the air

filters out before they reach us in our customary abodes. Radia-
tion here is increased by the absence of water vapour too, and on
the whole this intimate personal experience fell in almost too

well with our anticipations that the air is an even more elaborate

trap to catch the sunbeams than had been surmised, and th.at this

eftect of selective absorption and radiation was intimately con-

nected with that change of the primal energies and primal colour

of the sun which we had climbed towards it to study.

On the fourth day, after break-neck ascents and descents, we
finally ascended by a ravine, down which leaped a cataract, till,

at nightfall, we reached our upper camp, which was pitched by a

little lake, one of the sources of the water-fall, at a height of

about 12,000 feet, but where we seemed in the bottom of a valley,

nearly surrounded as we were by an amphitheatre of rocky walls

which rose perpendicularly to the height of Gibraltar from the

sea, and cut off all view of the desert below or even of the peak
above us.

The air was wonderfully clear, so that the sun set in a yellow
rather than an orange sky, which was reflected in the little ice-

rimmed lakes .and from occasional snow-fields on the distant

waste of lonely mountain summits on the west.

The mule train sent otf before by another route, had not arrived

when we got to the mountain camp, and we realised that we
were far from the appliances of civilisation by our inability to

learn about our chief apparatus, for here, without post or tele-

graph, we were as completely cut ofl" from all knowledge of

what might be going on with it in the next mountain ravine

as a ship at sea is of the fate of a vessel that sailed before from
the same port. During the enforced idleness we ascended the peak
nearly 3000 feet above us, m ith our lighter apparatus, leaving the

question of the ultimate use of the heavy ones to be settled

later. There seemed little prospect of carrying it up, as 'we

climbed where the granite walls had been split by the earth-

quakes, letting a stream of great rocks, like a stone river, flow

down through the interstices by which we ascended, and, in

fact, the heavier apparatus was not carried above the mountain
camp.
The view from the very summit was over nuiiiberless peaks

on the west to an horizon fifty miles away, of unknown moun-
tain-tops, for, with the exception of the vast ridge of Mount
Tyndall, and one or two less conspicuous ones, these summits
are not known to fame, and, wonderful as the view may be, all

the charm of association with human interest which ue find in

the mountain landscape of older hands is here lacking.

It was impossible not to be impressed with the .'avage soli-

tude of this desert of the upper air, and our remoteness from

man and his works, but I turned to the study of the special

things connected with my mission. Down far below the air

seemed filled with reddish dust that looked like an ocean. This

dust is really present everywhere (I have found it in the clear air

of Etna), and though we do not realise its presence in looking up
through it, to one who looks down on it, the dwellers on the

earth seem indeed like creatures at the bottom of a troubled

ocean. We had certainly risen towards the surface, for about

us the air was of exquisite purity, and above us the sky was of

such a deep vijlet blue, as I have never seen in Egypt or Sicily,

and yet even this was not absolutely pure, for separately in-

visible, the existence of fine particles could yet be inferred from

their action on the light near the sun's edge, so that even here

we had not got absolutely above that dust shell which seems to

encircle our whole planet. But we certainly felt ourselves not

only in an upper, but a diflerent region. We were on the

ridge of the continent, and the winds which tore by had little in

common with the air below, and were bearing past us (accord-

ing to the geologists) dust which had once formed part of the

soil of China, and been carried across the Pacific Ocean ; for

here we «ere lifted into the great encircling currents of the

globe, and, "near to the suu in lonely lands," were in the right

conditions to study the differences between his rays at the surface

and at the bottom of that turbid sea where we had left the rest

of mankind. We descended the peak and hailed with joy the

first .arrival of our mule trains with the requisite apparatus at the
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mountain camp, and found that it had suffered less than might
be expected, considering the pathless character of the wilderness.

We went to worlv to build piers and mount telescopes and
siderostats, in the scene shown by the next illustration on the

.'creen, taken from a sketch of my own, where these rocks in

the immediate foreground rise to thrice the height of St. Paul's.

We suffered from cold (the ice forming 3 inches deep in the
tents at night) and from moiuitain sickness, but we were too busy
to pay much attention to bodily comfort, and worked with
desperate energy to utilise the remaining autumn days, which
were all too short.

Here, as below, the sunlight entered a darkened tent, and
was spread into a spectrum, which was explored throughout by
the bolometer, measuring, on the same separate rays which wc
had studied below in the desert, all of which were different up
here, all having grown stronger, but in very different propor-

\

tions. On the screen is the spectrum as seen in the desert,
drawn on a conventional scale, neither prismatic nor normal,
but such that the intensity of the energy shall be the same in

each part, as it is represented here by these equal perpendiculars
in every colour. Fix your attention on the-e three as types, and
you H ill see better what we found on the mountain, and what
we inferred as to the state of things still higher up, at the surface
of the aereal sea.

You will obtain, perhaps, a clearer idea, however, from the
following statement, where I use, not the exact figures used in

calculation, but round numbers, to illustrate the process em-
ployed. I may premise that the visible spectrum extends from
H (in the extreme blue) to A (in the deepest red), or from near
40 (the ray of forty one hundredth thousandths of a millimetre in

wave-length) to near 80. All below 80, to the right, is the
invisible infra-red spectrum.
Now, the shatled curve above tlie spectrum represents the

amount of energy in the sun's rays at the foot of the mountain,
and was obtained in this way :—Fix your attention for a moment
on any single part of the spectrum, for instance, that whose
wave-length is 60. If the heat in this ray, as represented by the

bolometer at the foot of the mountain, was (let us suppose) 2°,

on any arbitrary scale we draw a vertical line, 2 inches, or
2 feet high over that part of the spectrum. If the heat at

another point, such as 40, were but a i°, a line would be drawn
there a quarter of an inch high, and so on, till these vertical

lines mark out the shaded parts of the drawing, the gaps and
depressions in whose outline correspond to the " cold bands"
already spoken of. Again, if on top of the mountain we measure
all these over once more, we shall find all are hotter, so that we
must up there mak e all our lines higher, but in very diffii-entpropor-

tions. At 60, for instance, the heat (and light) may have grown
from 2° to 3°, or increased one-half, while above 40 the heat

(and light) may have grown from -J° to 1°, orMncreased five times.

These mountain measurements give .another spectrum, the

energies in each part of which are defined by the middle dotted

line, which we see indicates very much greater energy whether
heat or light in the blue end than below. Next, the light or heat

which would be observed at the surface of the atmosphere is

found in this way. If the mountain top rises through one half

the absorbing mass of this terrestrial atmosphere (it does not

quite do so, in fact), and by getting rid of that lower half, the

ray 60 has grown in brightness from two to three, or half as

much again ; in going up to the top it would gain half as much
more, or become 4J, while the ray near 40, which has already

increased to five timeswhat it was, would increase five times more,

or to 25. Each separate ray increasing thus nearly in some geo-

centric progression (though the heat, as a whole, does not),

you see how we are able, by repeating this process at every
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point, to build up our outer or highest curve, which represents
the light and heat at the surface of the atmosphere. These
have grown out of all proportion at the blue end, as you see by
the outer dotted curve, and now we have attained, by actual

measurement, that evidence which we sought, and by thus
reproducing the spectrum outside the atmosphere, and then
recombining the colours by like methods to tliose you have seen
on the screen, we finally get the true colour of the sun, which
tends, broadly speaking, to blue.

It is so seldom that the physical investigator meets any novel
fact quite unawares, or finds anything except that in the field

where he is seeking, that he must count it an unusual experience
to come unexpectedly on even the smallest discovery. This
experience I had on one of the last days of work on the spec-

trum on the mountain. I was engaged in exploring that great

invisible heat region, still but so partially known, or, rather, I

was mapping in that great " dark continent " of the spectrum,

and by the aid of the exquisite sky and the new instrument (the

bolometer) found I could carry the survey further than any had
been before. I substituted the prism for the grating, and mea-
sured on in that unknown region till I had passed the Ultima
Thule of previous travellers, and finally came to what seemed
the very end of the invisible heat spectrum beyond what had

previously been known. This was in itself a return for much
trouble, and I was about rising from my task when it occurred

to me to advance the bolometer still farther, and I shall not forget

the surprise and emotion with which I found new and yet un-

recognised regions below,—a new invisible spectrum beyond the

farthest limits of the old one.

I will anticipate here by saying that after we got down to

lower earth again the explorations and mapping of this new
region was continued. The amount of solar energy included in

this new extension of the invisible region is much less than that

of the visible spectrum, while its length upon the wave-length
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scale i? equal to nil that previously ^nown, visible and invisible,

as you will see better by this view, nnving the same thing on the

normal as well as the prismatic scale. If it be asked which of

these is correct, the answer is "both of them." Both rightly

interpreted mean just the same thing, but in the lower one we
can more conveniently compare the ground of the researches of

others with these. These great gaps 1 was at first in doubt
about, but more recent researches at Alleghany make it probable
that they are caused by absorption in our own atmosphere, and
not in that of the sun.

We would gladly have stayed longer, in spite of physical dis-

comfort, but the formidable descent and the ensuing desert jour-

ney were before us, and certainly the reign of perpetual winter

around us grew as hard to bear as the heats of the desert sum-
mer had been. On September 10 we sent our instruments and
the escort back by the former route, and, ourselves unencum-
bered, started on the adventurous descent of the eastern precipices

by a downward climb, which, if successful, would carry us to

the plains in a single day. I at least shall never forget that day,

nor the scenery of more than Alpine grandeur which we passed
in our descent, after first climbing by frozen lakes in the northern
shadow of the great peak, till we crossed the eastern ridges,

through a door so narrow that only one could pass it at a time,

by clinging with hands and feet as he swung round the shoulder
of the rocks—to find that he had passed in a single minute from
the view of winter to summer, the prospect of the snowy peaks
behind shut out, and instantly exchanged for that below of the

glowing valley and the little oasis where the tents of the lower
camp were still pitched, the tents themselves invisible, but the

oasis looking like a green scarf dropped on the broad floor of
the desert. We climbed still downward by scenery unique in

my recollection. This view of the ravine on the screen is little

more than a memorandum made by one of the jiarty in a few
minutes' halt part-way down, as we followed the ice-stream
between the tremendous walls of the defile which rose 2000
feet, and between which we still descended, till, toward night,

the ice-brook had grown into a mountain torrent, and, looking
up the long vista of our day's descent, we saw it terminated
by the Peak of Whitney, once more lonely in the fading light

of the upper sky.

This site, in some respects unequalled for a physical observa-
toiy, is likely, I am glad to say, to be utilised, the President of
the United States having, on the proper representation of its

value to science, ordered the reservation for such purposes of
an area of 100 square miles about and inclusive of Mount
Whitney.
There is little more to add about the journey back to civilisa-

tion, where we began to gather the results of our observation,
and to reduce them—to smelt, so to speak, the metal from the
ore we had brought home—a slow but necessary process, which
has occupied a large part of two years.

T he results stated in the broadest way mean that the sun is

blue—but mean a great deal more than that ; this blueness in

itself being perhaps a curious fact only, but in what it implies,
of practical moment.
We deduce in connection with it a new value of the'solarheat,

so far altering the old estimates that wo now find it capable of
melting a shell of ice si.xty yards thick annually over the whole
earth, or, what may seem more intelligible on its practical bear-
ings, of exerting over one horse power for each square yard of
the normally exposed surface. We have studied the distribution
of this heat in a spectrum whose limits on the normal scale our
explorations have carried to an extent of rather more than twice
what was previously known, and we have found that the total

loss by absorption from atmosphere is nearly double what has
been heretofore supposed.
We have found it probable that the human race owes its

existence and preservation even more to the heatstoring action
of the atmosphere than has been believed.
The direct determination of the effect of water-vapour in

this did not come within our scope ; but that the importance of
the blanketing action of our atmospheric constituents has been
in no w.ay overstated, may be inferred when I add that we have
found by our experiments that if the planet were allowed to

radiate freely into space without any protecting veil, its sunlit

surface would probably fall, even in the tropics, below the tem-
perature of freezing mercury.

I will not go on enumerating the results of these investiga-

ti'jns, but they all flow from the fact, which they in turn confirm,
that this apparently limpid sea above our heads, and about us,

is carrying on a wonderfully intricate work on the sunbeam, and
on the heat returned from the soil, picking out selected parts in

hundreds of places, sorting out incessantly at a task which would
keep the sorting demons of Maxwell busy, and as one result,

changing the sunbeam on its way down to us in the way we
have seen.

I have alluded to the practical utilities of these researches,

but practical or not, I hope we may feel that such facts as we
have been considering about sunlight and the earth's atmosphere
may be stones useful in the future edifice of science, and that if

not in our own hands then in those of others, when our day is

over, they may find the best justification for the trouble of their

search, in the fact that they prove of some use to man.
May I add an expression of my personal gratification in the

opportunity with which you have honoured me of bringing

these researches before the Royal Institution, and of my thanks
for the kindness with which you have associated yourselves for

an hour, in retrospect at least, with that climb toward the stars

which we have made together, to find, from light in its fullness,

what unsuspected agencies are at work to produce for us the

light of common day.

ZOOLOGICAL RESEARCH^
-piHE ]'ellor Pisani is soon expected in our port, on her

return from a long voyage of no little scientific importance.
We think we cannot better hail her arrival than by publishing
that portion of Prof. Dohrn's report in which he speaks of the

scientific mission fulfilled by this vessel—a mission which, besides

meeting with a success far surpassing the highest expectations,

has redounded not a little to the benefit of our " Stazione
Zoologica."

The time has now arrived, writes the illustrious Professor,

for me to speak of an event which took place towards the end
of 1881, and which has since borne no inconsiderable fruit. And
this, in its turn, takes me back to a conversation which I had in

1S7S with the Italian Minister of Marine. I had already pro-

posed that, instead of sending out a young naturalist on board
the frigates which sail around the world, a young naval officer

should be sent to the " Stazione Zoologica," where, in about
four months, he might pick up so much knowledge as would
enable him to collect and preserve specimens of marine animals.
Owing to a change in the Ministry, my proposition, though
accepted in the main, was forgotten ; and I only succeeded in

getting it put into execution in i88i.

On December 27, 1881, a young naval lieutenant, Signor
Gaetano Chierchia, a Neapolitan by birth, introduced himself

to me with these words : "I have been sent by the Ministry to

learn under your direction at the ' Stazione Zoologica ' how to

collect and preserve specimens of marine animals. I [^resent

myself accordingly, and beg to be allowed to begin work at

once." These few words, modest, yet full of energy, made a

deep impression on me ; for they not only marked the beginning
of a new epoch in the active life of the Zoological Station, but

also promised a more intimate connection between it and the

olficers of the Italian navy—an intimacy to which I had looked
forward from the very day in which I conceived the idea of the

future floating Zoological Station.

With the same modest energy which characterised his first

interview with me, Signor Chierchia continued for four months
his studies under the special direction of the Curator, Salvatore

Lobianco ; and all the employes and naturalists of the

Zoological Station were astounded at the rapid progress he
made in a field so entirely new to him. And when the moment
came for establishing my laboratory on board the corvette Vdttor

Pisani (which came most appositely to Naples), and there had
been put on board all the fishing apparatus, chemical reagents,

alcohol, glass vessels, &c., we accompanied him as a dear friend,

and looked forward to results which should mark a distinct

advance in the culture of our science. And our expectations, far

from being disappDinted, were widely surpassed. After only

five months there arrived the first consignment—the product of

deep sea work, of dredging and coast-fisheiy along the shores

of Gibraltar, Brazil, and Montevideo. The whole collection was
in excellent preservation, carefully labelled and packed, and
accompanied by a minute report as to the place and circum-

stances of each find. And I do not for a moment hesitate to

affirm that never has so important a collection of oceanic

' From the Pimgolo^ April 23, 1885. Naples, Italy.
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animals before reached Europe. Scarce four months had elapsed
when there arrived a second consignment, still more extensive
than the first, and the result of collections made during a voyage
from Montevideo to Cape Horn, around the islands of the Pata-
gonian archipelago (a course which the obliging commander of
the corvette, Capt. Palumbo, had followed at my especial

desire).

This collection, too, contained most interesting specimens,
among which are especially worthy of mention a vast number of
tubes filled with the produce of deep-sea fishing (pelagic pro-
ducts). In the same way there have come to hand two other
consignments from the Peruvian coast, from the Galapagos Isles,

from the coast of Panama ; and also some most interesting
animals found in small pools and rivers in Peru. Among these,

of special importance are two complete series of embryonic
forms—first, of a Peruvian ray, and secondly of a toad, which
Lieut. Chierchia, at my desire, and to aid my studies in the
history of the origin of vertebrate animals, reared with great
care, and kept in an excellent state of preservation. In this he
was assisted by Dionigi Franzese, who had been trained in the
Zoological Station, and had embarked as a sailor on board the
Vettor Pisani. The Veltor Pisaiii continued its course from
Peru across the ocean towards the Philippine Islands and
China, and we may look for a new shipment of specimens. In
this we have a striking confirmation of my opinion that zoology
might receive material aid in its work from naval officers trained
for the purpose, rather than from the employment of young
naturalists. The example thus presented has been followed by
other individuals, and already three more naval cfficers, Lieuts.
Cercone.Orsini, and Colombo, have been trained in the same
way at the Zoological Station. It is a matter for regret that the
first-mentioned has made but one voyage, a short one towards
the West Indies, in which violent gales were encountered. The
result of his researches may be seen at the 'Station." Lieut.
Orsini is in the colony of Assab, at the mouth of the Red Sea,
and has despatched thence a valuable and well-preserved collec-
tion. Lieut. Colombo is the only one of the three whose
studies have been of a more extensive and continuous
nature, and for them opportunitp has on several occasions
been given him by the Minister of Marine. On board
the vessel attached to the Hydrographical Survey, com-
manded by Capt. Magnaghi (equally well known as a man of
science and an officer), he has made excellent collections in the
Mediterranean itself, and has now returned once more to the
Stazione" to further prosecute his studies there.
From the very first it has been my intension to invite the

naval services of other nations to join us in this line of research,
and accordingly, in the autumn of 18S2, I proposed to the
German Minister of Marine that he should send a naval officer
or surgeon to Naples to receive a training such as I have indi-
cate i. The head of the Admiralty then, Ilerr Von Stosch,
accepted my proposal, and sent a naval surgeon. Dr. Sander,
for four months to Naples. In the autumn of the following year
Dr. Sander embarked on board the frigate Prinz Adalbert for
Eastern Asia. We still await its arrival, and hope for valuable
results from the expedition.
A preliminary conversation which I had last summer at St.

Petersburg with the head of the staffof the Russian Marine Admiral
Tchichatchoff, leaves room for hope that Russia too will consent
to join us in the matter, and that so in the course of a few years
we may look for a still further and wider development of this
connection between the "Stazione Zoologica" and the various
marine war services of the world. From such a connection great
advantages would accrue, not only to science in general, but
also to the naturalists of those several countries, which in their
turn would be the richer for the collections made by their
respective navies.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—There will be an examination in certain
branches of natural science for minor scholarships at Downing
College, on Tuesday, June 2 next, and following days. Persons
who have not entered at any college in the University are eligible

to the minor scholarships, which will be of the value of from 40/.
to 70/. per annum, and tenable until their holders are of standing
to compete for a Foundation Scholarship. Further information
will be given by Dr. Perkins or the Rev. J. C. Saunders, tutors
of the College.

SCIENTIFIC SERIALS
AunaUit der Pfiysik uiid Chimie, No. 3, March, 1885.—Prof.

R. \V. Bunsen, on capill.ary absorption of gas. Shows a direct

dependence between the capillary pressures and the volumes of

gas absorbed. This discovery, doubtless, has important rela-

tions in physiological processes. Prof. G. Quincke, electric

researches (No. 10), on the measurement of magnetic forces by
hydrostatic pressure. The author adopts the formula

i#
= .t,H;/8^,

where H, is the intensity of the magnetic field, and ,<^j a "di-
magnetisation constant " analogous to the dielectric constant in

the analogous formula for the pressure in the electric field. Ob-
servations have been made on many magnetic liquids to ascer-

tain the nmnerical values of this constant.—O. Lummer, on the

theory and form of some newly-observed interference curves.

These relate to certain phenomena of thick plates.— C. Christian

sen, researches on the optical properties of finely-divided bodies,

—W. MoUer, on Wild's photometer.—E. and L. Natanson, on
the dissociation of the vapour of hyponitrous acid.—M. Thiesen,
researches on the equation of state ; a discussion of the laws of

gaseous pressure.—Prof. L. Pfaundler, on the action of strongly-

compressed carbonic acid on glass under the influence of light.

W. Voigt, reply to Prof. Wiillner's remarks respecting Jamin's
observations on metallic reflection.

yourttal ofthe Russian Che'r.ical and Physical Society, vol. xvi.

fasc. 9.—On the oxidation of acetones (second memoir), by G.
Wagner. The behaviour of ketones to chromic acid mixture are

described, and the general laws of their oxidation are deduced.
— On the action of the iodides of .allyl and zinc on epi-

chloridrine, by M. Lopatkin. — On isopropyl allyl dimethyl
carbinol, by M. Kononovitch.—On the relation between dia-

magnetism and the temperature of fusion of bodies, by P.

Bachmetieff". The absolute heat of fusion being represented by
the equation W — (/ -^ 273) cs -}- /'.(, where c is the specific heat,

/' the latent heat of fusion, and ,f the specific weight of the body
;

then, the series (/ 4- 273) s being taken according to the figures

of Regnault and M. Carnelley— it appears to be in reverse order

to Faraday's diamagnetic series, the bodies appearing in the

following series which culminates with Bi and Sb :—K, Na,
P, Br, S, Mg, Ca, I, Al, In, Sn, Bi, Sb, Zn, Cd, Pb, Ag, Cu,
Pd, An, Ur, W, Pt, Ir, Os.—On the atmospheres of planets,

the temperature of the sun in cosmic space, and the earth's atmo-
sphere, by E. Rogovsky.—On some new demonstrations of the

conditions for a minimum of deviation of a prism, by N.
Poltschikoff.—A note in answer to M. Stankevitch, by the same.

—Studies in cosmical physics : III. the heating of meteorites

when falling on to the earth, by Th. Schwedoffi—.Answering to an
objection made at the British Association of 1SS2 by Sir William
Thomson to his cosmic theory of hail, the author discusses the

heat which a meteoric stone may receive when piercing our

atmosphere. He shows by several examples, by our experience

of meteorites, and by M. Daubree's testimony, that they never
have been brought to fusion. The meteorite must be compared
to a fire syringe {Briquet pneuiiialitjue), which condensates the air

and raises its temperature, remaining nearly cold itself when its

conducting power is feeble. The vis viva of the meteorite is

spent in piercing the layers of air—that is, in bringing them into

motion (like a bullet which would spend its force in piercing

1000 sheets of paper before reaching the target), and to admit

that its vis viva be transformed into heat, would be to forget the

force spent in piercing the air.—Index to the sixteenth volume.

Bulletill de la Socic'te des Naturalistes de Moscou, 1884, No. 2'

—Materials for the flora of Central Asia, by Prof. N. Sorokine.

After having twice visited several parts of Russian Turkistan

and the delta of the Amu-daria, M. Sorokine returned with a

rich collection of phenog.ams, which proved this part of the

Central Asian flora to be very rich, original, and interesting.

The department of Gasteromycetes alone oftered the greatest

interest, on account of its containing forms peculiar to Algeria,

Egypt, Cuba, and so on. There are even several indices which
would seem to indicate that the Aral-Caspian region has been a

centre of dispersion of several forms, whose sporoe were trans-

ported by winds across the Red Sea to Africa, and thence to Spain

.and France. The whole work of the author could not be pub-

lished at once, on account of its numerous plates. The descrip-

tion of the Chytridiacefe has appeared in \.he Archizies botaniques

du Nord de la France, the remainder will appear in the Moscow
Bulletin, which contains now the descriptions, with five plates,
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of the Hypodermei and theGasteromycetes.—Plantse Raddeanse

Monopetato, by Ferd. von Herder (continued).—Solution of a

problem of the theory of comets, by N. Joukovski (Russian).

The geocentric position of a particle of the tail which has left

the nucleus since a {jiven time under the action of a given re-

pulsive force, to determine the displacement of the particle for a

given change in the repulsive force—such is the problem treated.

—Analyses of salt and mud from a volcano of Trans- Caucasia.

—An essay on the solution of the geodetical problem, by Th.

Sloudsky (in French). The already-known formula; already give

the possibility of embodying all anomalies less than 30" in lati-

tude and le.-s than 15 oscillations of the pendulum in twenty-

fours against the calculated ones. The author tries, however, to

give a more theoretical formula, which might at the same time

embody larger anomalies.—List of the herbaria of the Mos-

cow University and of the Society of Naturalists, by J. Goro-

shankin.— Studies on the averages of the relative moistness, by

Dr. K. Weihrauch (continued ; in German).—Necrology and

Annual Report.

Kendiconii del R. Islituto Lombardo, iNIarch 26.—History of

the first century (1783-1883) of the Reale Istituto, by G. B.

Venturi.—On the persistence of the thymus gland in children

and adults, by Prof. Giovanni Zoja.— Account of a successful

operation performed on a young girl for the purpose of closing

an open sore on the left cheek produced by a severe attack of

typhoid fever.—Further notes on conformable representations in

higher mathematical analysis, by Prof. Giulio Ascoli.—Meteoro-

logical observations made at the Royal Observatory of Brera,

Milan, during the month of March.

Riviita Scieulifico-Indtistriale, March 31.—A new exjjlanation

of the red crepuscular lights that have been attributed to the

Krakatoa eruption, by Prof. Carlo Marangoni.—Variations in

the electric resistance of solid and pure metallic wires according

to the temperature (continued), by Prof. Angelo Emo.—

A

visitation of caterpillars {Lit/tosia caniola, Hl.),in Florence during

the present season, by P. Bargagli.

SOCIETIES AND ACADEMIES
London

Royal Society, April 23.
—"On the Changes produced by

Magnetisation in the Length of Rods of Iron, Steel, and
Nickel." By Shelford Bidwell, M.A., LL.B.
The earliest systematic experimen's on the effects produced

by magnetisation upon the length of iron and steel bars are

those of Joule, an account of which is published in the Phil.

Mag. of 1847. Joule's experiments have many times been re-

peated, and his general results confirmed. In particular. Prof.

A. M. Mayer carried out a series of very careful observations

with apparatus of elaborate construction and great delicacy.

The conclusions at which he arrived were in accord with those

of Joule, so far as regards iron ; in the case of steel there was

some apparent discrepancy, which, however, might to a great

extent be accounted for by difierences in the quality of the metal

used and in the manner of conducting the experiments. In

1882 Prof. Barrett published in Nature an account of some
experiments which he had made, not only on iron but also on
l);u-s of nickel and cobalt, with the view of ascertaining the

effect of magnetisation upon their length.

The knowledge on the subject up to the present time may be
summarised as follows :

—

(i) Magnetisation causes in iron bars an elongation, the

amount of which varies up to a certain point as tlie square of

the magnetising force. When the saturation-point is approached

the elongation is less than this law would require. The effect is

greater in proportion to the softness of the metal.

(2) When a rod or wire of iron is stretched by a weight, the

elongating effect of magnetisation is diminished ; and if the

ratio of the weight to the section of the wire exceeds a certain

limit, magnetisation causes retraction instead of elongation.

(3) Soft steel behaves like iron, but the elongation for a given
magnetising force is smaller (Joule). Hard steel is slightly

elongated, both when the magnetising current is made and when
it is interrupted, provided that the strength of the successive

currents is gradually increased (Joule). Tlie first application of

the magnetising force causes elongation of a steel bar if it is

tempered blue, and retraction if it is tempered yellow : subse-

quent applications of the same external magnetising force cause

temporary retraction, whether the temper of the steel is blue or

yellow (Mayer).

(4) The lengh of a nickel bar is diminished by magnetisation,

the maximum retraction being twice as great as the maximum
elongation of iron (Barrett).

In order that the results of Joule aid Mayer might be com-
parable with those obtained by the author, he made an attempt

to estimate the magnetising forces with which they worked.
From data contained in their paper, it was calculated that the

strongest magnetising force used by Joule was about 126 units,

while the stiongest used by Mayer did not on the highest

probable estimate exceed 118 units. In the author's experiments
the magnetising force was carried up to about 312 units. The
metal rods, too, were much smaller than any which had been
before used for the purpose, ranging in diameter frotu i'40 to

6'25 mm. Their length was in every case 100 mm., and the

apparatus was capable of measuring with tolerable certainty an
elongation or retraction equal to a ten-millionth part of this

length.

By using thinner iron rods and greater magnetising forces

than those previously employed, the following curious and inter-

esting fact was established. If the magnetisation be carried

beyond a certain critical point, the consequent elongation, instead

of remaining stationary at a maximum, becomes diminished, the

diminution increasing with the magnetising force. If the force

is sufficiently increased, a point is arrived at where the original

length of the rod is totally unaffected by magnetisntion ; and if

the magnetisation be carried still further, the original length of

the rod will be reduced. It also appeared that the position of

the critical point in steel depended in a very remarkable manner
upon the hardness or temper of the metal ; considerable light is

thus thrown on the apparently anomalous results ibtained by
Joule and by Mayer. Further experiments disclosed strong

reason for believing that the value of the critical magni:'t;sing

force in a thin iron rod was greatly reduced by stretching ; this

would explain the fact that Joule obtained opposite effects with

stretched and unstretched wires.

By ascertaining the relative values of the temporary moments
induced by gradually increasing external magnetising forces, an
attempt was made to connect the point of maximum elongation

with a definite phase of the magnetisation of the several rods in

which the elongation had been observed.

Though more experiments must be made before it is possible

to generalise from them with perfect safety, the results so far

obtained by the author indicate the laws given below. The
elongations and magnetisations referred to are temporary only ;

before the beginning of an experiment the rod was permanently
magneti-ed by passing through the magnetising coil a current

equal to the strongest subsequently used. In iron the greatest

elongation due to permanent magnetisation was generally found
to be about one-third of the total elongation, while in nickel the

permanent retraction amounted only to about one-twenty-fifth

part of the whole.

1. Iron

(1) The length of an iron rod is increased by magnetisation

up to a certain critical value of the magnetising force, when a

maximum elongation is reached.

(2) If the critical value of the magnetising force is exceeded,

the elongation is diminished until with a sufficiently powerful

magnetising force the original length of the rod is unaffected,

and, if the force is still further increased, the rod undergoes
retraction. Shortly after the critical point is passed, the elonjr:-

tion diminishes in proportion as the magnetising force incrc: ses.

The greatest actual retraction hitherto observed was enual to

about half the maximum elongation, but there was no in 'cation

of a limit, and a stronger magnetising force would have p oduced
further retraction.

(3) The value of the external magnetising force corresponding

to maximum elongation is for a given rod approximately eq lal

to twice its value at the " turning point."

Definition.—The turning point in the magnetisation of an iron

bar is reached when the temporary moment begins to increase

less rapidly than the external magnetising force.

(4) The external force corresponding to the point of maximum
elongation increases (when the quality of the iron is the same)

with the diameter of the rod. So also does its value at the

turning point.

(5) The amount of the maximum elongation appears to vary

inversely as the square root of the diameter of the rod, when the

quality of the iron is the same.
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(6) The turning point, and therefore presumably the point of

maximum elongation, occurs with a smaller magnetising force

when the rod is stretched than when it is unstretched.

II. Stef.l

(7) In soft steel magnetisation produces elongation, which, as

in the case of iron, increases up to a certain value of the mag-

netising force, and afterwards diminishes. The maximum
elongation is less than in iron, and the rate of diminution after

the maximum is parsed is also less.

(S) The critical value of the magnetising force for a steel rod

diminishes with increasing hardness up to a certain point, cor-

responding to a yellow temper ; after which it increases, and

with very hard steel becomes very high. There is therefore a

critical degree of hardness for which the critical magnetising

force is a minimum ; in steel of a yellow temper the value of the

critical magnetising force is lower than in steel which is either

softer or harder.

(9) In soft steel a strong magnetising force subsequently dimin-

ished may cause a greater temporary elongation than the

diminished force is capable of producing if applied in the first

place.

(10) A temporary elongation when once produced in soft steel

may be maintained by a magnetising force which is itself too

small to originate any perceptible elongation.

III. Nickel
(n) Nickel continues to retract with magnetising forces far

exceeding those which produce the m.aximum elongation of iron.

The greatest observed retraction of nickel is more than three

times the maximum observed elongation of iron, and the limit

has not yet been reached.

(12) A nickel wire stretched by a weight?undergoes retraction

when magnetised.

Anthropological Institute, April 28.—Francis Galton,

F.R.S., President, in the chair.—Mr. A. L. Lewis read a

paper on the past and present condition of certain rude stone

monuments in Westmoreland. The highest point of the railway

between Lancaster and Carlisle is a little to the south of the

village and station of Shap, in Westmoreland, where there were

formerly some very extensive rude stone monuments, now un-

fortunately almost entirely destroyed. Allusion is made to them
by Camden and Dr. Stukeley, and a circle is said to have been
destroyed when the railway was made ; some remains of this

circle may be seen from the train, but only a few stones are left

on the spot. The most interesting monument now remaining in

the vicinity of Shap is situated at a place called Gunnerskeld,

two or three miles to the north, and consists of two irregular,

concentric, slightly oval rings, about 50 and 100 feet in diameter

respectively, the longest diameters being from north to south.

—

A paper by Admiral F. S. Tremlett on quadrilateral construc-

tions near Carnac was read. These inclosures were explored by
the late Mr. James Miln ; in each case the boundary walls are

formed of coarse, undressed stones, put together without any kind

of 'cement, and having built up in them a series of small

menhirs ; they also contained beehive structures for cremation,

reddened and become friable from the effects of great heat. It

would appear that the cremation had been perfect, as not a

particle of calcined bone was found in either of the inclosures.

—

A paper by M. Jean L'Heureux on the Kekip-Sesoators, or

ancient sacrificial stone of the North-West Territory of Canada,

was read. Elevated two hundred feet above the level of the sur-

rounding plain, Kekip-Sesoators, the Hill of the Blood Sacrifice,

stands like a huge pyramidal mound commanding an extensive

view of both Red Deer and Bow River Valleys. A natural

platform of about one hundred feet crowns its summit ; at the

north end of the platform, resting upon the soil, is the Sesoators,

a rough boulder of fine-grained quartzose, fifteen inches high

and about fourteen in diameter ; upon its surface are sculptured

half an inch deep the crescent figure of the moon with a shining

star over it. Two small concave basins about two inches in

diameter are hollowed into the stone, one in the centre of the

star, the other about seven inches from it in a straight line ;

around them are traced various hieroglyphic signs, and all over

the surface are numerous small circlets, which remind one of the

sacrificial stone of Mexico. Here at a time of private or public

necessity, when extraordinary blessings are sought, comes a

solitary warrior, himself the priest and the victim ; from the time

of sunset he sits in solemn vigil gazing in the far east for the

coming of the star-god of his ancestors ; and when the first ray of

the morning star lights the distant horizon, he lays a finger of his

left hand on the top of the stone and cuts it off, leaving the blood to

flow into the basin. He then presents the bleeding finger to the
morning star, and, leaving it in the basin of the star-like figure,

retraces his steps towards the lake at the foot of the hill, where
he dresses his wound, and at sunrise enters his own village,

where he is received with triumphant honours. Amongst the
Blackfeet these self-inflicted wounds ranked equal to those
received in battle, and are always mentioned first in the public
recital of the warrior's great deeds in the national feast of Ocan.

Geologists" Association, May i.—William Topley, F.G.S.,
President, in the chair.—A paper was read on wingless birds

—

recent and fossil— and on birds as a class, by Dr. Henry
Woodward, F. R. S. The author prefaced his remarks on wing-
less birds by giving first a brief account of the characters of birds

as a class. He described the peculiarities of the skull and the
fore- and hind-limb, the cervical, thoracic, sacral, and caudal
vertebrae, with the shoulder-girdle and pelvis. He compared
the highly-specialised fore-limbs in existing birds with that of
Archaopteryx, the former, with three rudimentaiy digits, having
the metacarpal bones anchylosed together ; the latter, with three

free digits in each manus, armed with claws. He compared the
bones of the hind-limb of an adult Iguaaodon with those of a
young Diiiornis, and showed how closely the characters observ-
able in the former are repeated in the latter. Many interesting

analogies were also pointed out in the form of the ilium, ischium,

and pubis in Slrulhio and Iguanodon. The Archa-opteryx,

although possessing so many points of divergence from the Avian
type, was shown to be the earliest known ancestor of the great

division of Cariuata (birds with a keel to the sternum) to which
nearly all modern (flying) birds belong. For the Ratita: (or

boat-breasted birds), to which division the Ostrich, Rhea, Emu,
Cassowary, Apteryx, Dinornis, j^pyornis, &c., belong, an 'earlier

ancestor must be sought. The author contended that, on the

evidence before us we have a right to claim a higher antiquity

for the Rcitilir than for the Carinalic, not only from the present

wide distribution of this division of the class, but also from the

fossil evidence which embraces for the Struthious order even a

still larger geographical area than that shown from existing

species. And if we are at liberty to add to this the evidence of

the footprints of bipedal animals in the Trias (which agree with
the tracks of birds in the number of digits in the foot), then these

footprints may be taken as further evidence of their priority in

geological time. For the primitive forms of this class we must
evidently look to the palaeozoic rocks.

Zoological Society, May 5.—Prof. Alfred Newton, F.R.S.,
Vice-President, in the chair.—A communication was read from
Mr. Jean Stolzmann, containing observations on the theory of

sexual dimorphism.—Mr. J. Bland Sutton, F.Z.S., read a paper
on hypertrophy and its value in evolution, in which he attempted
to show that material changes in structure might be the result of

what was originally a pathological condition.—Mr. E. T.

Newton, F. Z.S., read a paper on the remains of a gigantic

species of bird {Gastornis kl^isseni), which had been obtained by n/

Mr. H. M. Klaassen from the " Woolwich and Reading Beds"
of the lower Eocene series. The author observed that these

fossils proved that in early Eocene times England was inhabited

by a race of birds which equalled in their proportions some of

the more massive forms of the New Zealand moas.—A com-
munication was read from Mr. R. B. Sharpe, F.Z.S., contain-

ing the description of a new species of Hornhill from the Island

of Palawan, which he proposed to name Anthracqceros Ufuprieri, ~f

—Prof. E. Ray Lankester, F. R.S., read some notes on the

right cardiac valve of the specimens of Apteryx dissected ty Sir

Richard Owen in 1841.—A communication was read from
Lieut. -Col. C. Swinhoe, F.Z.S., being the third of his series of

papers on the Lepidoptera of Bombay and the Deccan. The
present paper treated of the second portion of the Heterocera.

—

A communication was read from Dr. St. George Mivart, F.R.S.,
containing a correction of a statement concerning the structure

of Vii'eyricitla^ contained in a former paper.

Manchester
Literary and Philosophical Society, Feb. 16.—1 nomas

Alcock, M.D., in the chair.—A proposed revision of the species

and varieties of the sub-genus Cylinder (Montfort) of Conus (L. ),

by Mr. J. Cosmo Melvill, M.A., F.L.S.
March 10.—Prof. W. C. Williamson, LL.D., F.R.S., Presi-

dent, in the chair.—On making sea-water potable, by Thomas
Kay, President of the Stockport Natural History Society.

Communicated by F. J. Faraday, F.L.S.
March t6.—Thomas Alcock, M.D., in the chair.—On the

breeding of the Reed Warbler {Acrocephalus arundinaceus) in



May 14, 1885] NA TURE 47

Cheshire, by Francis Nicholson, F.Z.S.—On L-xzent crenala,

by Dr. Alcocl^.—The Post-Glacial Shell-beds at Uddevalla,

Sweden, by Mark Stirrup, F.G. S.

Paris

Academy of Sciences, May 4.—M. Boaley, President, in

the chair.—Summary of the metearological observations made

during the year at four stations on the Upper Rhine and in the

Vosges district (Schlucht, Munster, Colmar, and Thann), by M.

G. A. Hirn. Tables are given of the actinometric observa-

tions, of the prevailing winds with their mean and greatest

velocities, of the mean and extreme temperature, of the atmo-

spheric pressure and rainfall for each month of the year at all

these stations. During the period in question the most salient

phenomena were the severe frosts of tlie month of April, which

proved very destructive, especially to the vines, and the sudden

and violent hurricane of July 16, which swept with tremendous

rapidity over the Vosges, almost unaccompanied by rain, and

with very little thunder.—Remarks on the influence exercised

by seismatic disturbances on Phylloxera, by M. S. Villalongue.

The case is mentioned of a vineyard near Malaga affected by

this parasite and supposed to have been destroyed, which never-

theless broke into leaf with fresh vigour after the earthquakes

which recently devastated the southern provinces of Spain.

—

Application of the general laws of the theory of the partition

of numbers to numerical functions, by M. N. Bougaieft".—On an

easy method of controlling the velocity of electric motor currents

(one illustration), by M. Marcel Deprez.—Note on the suppression

of the nitrous vapours of the Bunsen pile, and on a new pile which

becomes depolarised in the atmosphere, by ]\I. A. d'Arsonval.

—

On a new variety in the anomalous group of Cyclocephalians,

by M. A. Lavocat. This variety, for which the term " ophthal-

mocephalous" is proposed, is illustrated by the recent case of a

still-born Iamb, in which nose and eyes were entirely absent,

and, in place of the orbits, showing in the median plane a cavity

formed by the union of the two temporal fosses. At the same

time the tongue, the ears, and all the parts corresponding with

these organs were in the normal state.—On the system of canal-

isation present in the cellules of plants, and on the continuity of

the protoplasm in vegetation, by M. L. Olivier. In opposition

to the generally accepted views, the author infers from his micro-

scopic studies that in the thickness of the membranous walls of

plants there is a highly developed network of canals, by means
of which the continuity of the protoplasm is effected throughout

the cellular system.—An attempt to determine the relative age

of the Grand'-Combe Carboniferous deposits by means of their

fossil vegetation, by M. R. Zeiller.

Rome
Reale Accademia del Lincei, January 4.—On pleasur-

able and periodic respiration. Prof. Mosso communicated
an abstract of a memoir in which he expounds various

observations made by him on respiration. By means of

tracings taken from a man in a slate of complete rest,

he has recognised that in the respiratory movements periods of

greater or less depth in breathing alternate with one another, and
that such periods are observable in all animals, especially during

sleep. The author has likewise ascertained that man breathes a

greater quantity of air than is necessary, and it is that respira-

tion that he calls pleasurable [i-espirazione di hisso). It is in

consequence of this excess in the ordinary breathing that a man
does not increase the extent of his respiratory movements in

ascending a mountain or in undergoing a change of atm ^spheric

pressure. Prof. Mosso has determined the limit of this pleasur-

able respiration which is manifested in sleep when no cause
would render it necessar)-. According to the pauses which the

periodic respiration undergoes, the author divides it into remit-

tent {nmitlen'c) and inlermitletit {intermittent/). These pauses

do not depend on the movements of the blood-vessels nor on
psychical factors. It is a recognised fact that respiration has

not a single centre, but that various muscles subserve this func-

tion independently of each other. Prof Mosso concludes that

not only is periodic respiration a normal physiological pheno-
menon, but that it is nothing else than the respiration of Cheyne
and Stokes, which has hitherto been looked upon as a mor.iid

condition. The author closes his own paper with a critical

review of the theories of the nature of the movements of re-

spiration.—Other communications :—Dr. Piccini described the

analyses and the methods of pieparation of certain fluor salts of

titanium, corresponding to the sesquioxide, which had been

obtained byhim.—Drs. Ciamician and Silber described the results

of the action of nitric acid on pyril-methyl-ketone.—Drs. Cia-

mician and Magna^ui communicated a first note on the action

of carbonyl chloride on the potassic compound of pyrrol —The

sanction of the Academy was likewise given to the printing, in

the Atti Acadimici, of a memoir by Prof Belloni, in which the

author describes the olfactory and olfactory-auditory apparatus

of the teleosteans (the nuetei rotundi of Fritsch).—The Secre-

tary, Signor Blaserna, read a communication by Signor Laure,

in which the author insists on the necessity of paying great

attention to the barometric variations in cases of earthquakes

and volcanic eruptions.

January 18.—Articles belonging to the Stone Age dis-

covered in the commune of Breonio Veronese. Prof. Pigorini

observed that of all the localities containing remains of

the Stone Age Breonio Veronese is the most interesting

and the richest, on account of its numerous caves in

which primitive man has left his traces. The numerous flint

implements found in that locality were attributed by ancient

writers to the Cimbri. Some of these have common forms, but

others are of very singular shape, and the use of the latter cannot

be determined. The importance of such articles, which are

found also in the sepulchres of the Stone Age near the caves,

but which are there reproduced almost in miniature, consists in

the fact that articles of the same form are found among the

remains belonging to the prehistoric American stations, which

leads us to surmise the existence of a bond of connection in the

earliest times between the inhabitants of the Old World and the

New. Prof. Pigorini, while dwelling on the great value of the

collection of such curiously-shaped articles made by Signor S.

de Stefani, and described by him before the Congress at Venice,

was glad to be able to announce to the Academy that the collec-

tion had been acquired by Prof Landberg, whose attachment to

Italy and whose philanthropic character were well known, and

that it was his generous intention to present the collection to the

Prehistoric and Ethnographical Museum at Rome. This valuable

scientific material is thus to remain in Italy.—On the observa-

tions on the solar maculje and faculse made in the Observatory

of the Collegio Romano in 1884. From the observations made,

Signor Tacchini believed that he could conclude that the solar

activity was diminishing and that it would very soon reach its

minimum. Comparing the observations of 1883 with those ol

1884, he found that in 1884 chromospherical phenomena attained

a considerable development. Signor Tacchini, although he has

not yet coinpleted his labours in reducing the observations, i sof

opinion that 1884 will have to be remembered as a year of

maximum frequency of hydrogenic perturbations, but he intends

to return to the question when he has completed the calctdations

relating to it.—On an ancient vase representing Sappho.

—

Signor Comparelti read some preliminary notes regarding an

ancient vase belonging to the collection of the Archaeological

Society of Athens. On this vase, the drawing on which is rather

rude, Sappho is represented in the midst of her disciples, she

herself being in the act of reading some epic hnes written

on a roll held in her hand. This vase belongs to the

fourth century B.C., and hence to the period in which Sappho

was most popular in the refined and gallant society of

Athens. According to Prof. Comparetti, the two disciples who

are listening to Sappho, must, judging from their names which

are written on the vase, be two Athenian hetfera;.—Discovery

of an ancient encyclopaedia, and the plagiarism practised on it.

Signor Narducci announced that he had discovered in the

Biblioteca Angelica, at Rome, a parchment MS. belonging to

the end of the thirteenth century, containing in hs first 129 pages

an encyclopcedia, hitherto unknown, compiled by Egidio Colonna,

of Rome. After giving an account of the contents of this work,

Signor Narducci drew attention to the shameless manner in

which the encyclopedia of Colonna had been plagiarised by the

Englishman Bartholomew Glanville, commonly called Barthoh-

meus Angliciis, who flourished about 1630. This writer acquired

the greatest reputation by a book of his called " Liber de pro-

prietatibus rerum," which is in great part copied word for word

from the encyclopfedia of Colonna.—Other communications :

Signor Fiorelli gave an account of the excavations of antiquities

made during the month of December.—Dr. Nasini made a com-

munication regarding some researches he had made on the

atomic refraction of .sulphur, and on the higher value of that

refraction.—Dr. Piccini read a note containmg some general

considerations on peroxides of the type of peroxide of hydrogen,

and made a communication as to the continuation of his re-

searches on a new series of titanium compounds.
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February i.—On the hydrogenic protuberances of the sun,
observed at the Royal Observatory of the College of Rome
in 1884.-—Prof. Tacchini, in continuation of his previous
note to the effect that 18S4 must be considered as a year
in which the phenomena of the chromosphere had attained
their maximum development, presented the results of ob-
servations made by him on 242 days. From these it ap-
peared that the number of the protuberances increased from
March to October. In order to get rid of the anomalies which
are met with in various observations, and to obtain a curve
representing the course of the phenomena in the quinquennial
period 1880 to 1884, Prof Tacchini has taken as monthly means
the means of three months, considering each month along with
the month before and after it. The curve so constructed shows
three culminating points or periods of maximum activity, these
corresponding to July, iSSo, September to October, 1881, and
March, 1S84, which last is the highest in the whole series. The
maximum of the protuberances follows that of the sunspot,s, and
recent observations make it probable that 1885 will be a year of
greater activity in the chromosphere and solar atmosphere.—On
the degree of precision in the determination of the density of
gases. Dr. Agamennone stated that the first to experiment
with a certain amount of success on the density of gases were
the physicists Dumas and Boussingault, and that Regnault had
introduced the most important improvements in the methods of
working adopted by them. He observed, however, that even
these improved methods of Regnault were not exempt from certain
errors, the nature of which the author pointed out and described,
indicating the precautions that had to be used in the various
operations of weighing, in order to avoid some of these errors
by taking advantage ofthe accurate instruments which we possess
at the present day. The author insisted specially on the con-
stant source of error proceeding from the property which glass
has of condensing gases on its surface, and on the exactness of
measurement required in determining the pressure at which the
gas to be weighed is contained in the vessel in which the weigh-
ing is effected. Dr. Agamennone has repeated in the Royal
Physical Institute of Rome all the experiments of Regnault, and,
correcting an error found in one of the experiments of that
physicist, he finds that for the value of the weight of a litre of
air, which, according to the corrections made by Kohlrausch
and Lasch, would be 1-292756 grammes, there ought to be
substituted 1-292767 grammes—a determination which, accord-
ing to Dr. Agamennone, is subject to a maximum uncertainty
of about ± 0-0005 gramme, and to a mean uncertainty of
± 0-000067 gramme.—Determination of the density of the air.

Dr. Agamennone having in his previous paper shown how
in the determination of the density of gases the errors
affecting the final result proceed from the measurements of weight
and pressure, announced that he had executed two series of ex-
periments for the determination ofthe density ofthe air, making
use of weights and pressures separated from one another by
pretty wide limits. The pressures employed in the two series of
experiments were : (i) that of the atmosphere ; and (2) one of
two atmospheres. The author, after describing his methods of
procedure and the precautions taken by him, communicated his
results, which showed a great difference between the mean
values of his two series, and that because the air under pressure
departs from Mariotte's law. Dr. Agamennone concludes that
when the density of a gas is to be determined, the gas being
weighed in a compressed state, it is necessary above all to know
by direct experiments the variations in volume of the gas
o;ierated on, and to know what amount of condensation there
is on the walls of the vessel in which the gas is com-
pressed.

_
For the determination of the deviation of a gas from

Mariotte's law, which is a matter of so much importance in
researches of this kind, the gas might be weighed at different
pressures in a resisting vessel with a sufiiciently delicate balance.
Some experiments of Regnault have shown this method to be
sufficiently satisfactory.—Consequences of a new hypothesis of
Kohlrausch on thermo-electric phenomena. Dr. Battelli, after
giving a rhunu' of the theoretical explanations offered by Thom-
son and Tait to account for the results obtained experimentally
m thermo-electric phenomena, stated also the hypothesis of
Kohlrausch on the electrical transport of heat, and showed how,
from the conclusions of Kohlrausch, all the formulae confirmed
by experitnent might be deduced.—Other communications :—
Drs. Ciamician and Silber have continued their studies on the
compounds of pyrrol, and explained minutely the method by
which they had succeeded in converting pyrrol into pyridin.—

Prof. Cassani communicated a paper on the angles of linear

spaces.—Dr. Tonelli presented a note on the analytical repre-

sentation of certain singular functions.-—An abstract was com-
municated of a memoir by Messrs. Vanecek, entitled " Sur la

Generation des Surfaces et des Courbes gauches par les

Faisceaux de Surfaces."

February 15.—On the worship of stone weapons in the
Neolithic .age. Signor Pigorini exhibited a singular flint imple-
ment which had been found in one of the caves in the commune of

Breonio Veronese, referred to the Neolithic age. It has the
triangular form of a lance- or arrow-head, but is of rather large

dimensions. It weighs, in fact, i-7lokilo., and one ofthe equal
sides of the triangle is more than 21 cm. in length. It cannot
be supposed that this colossal spear-head could have been used
as a weapon, chiefly because its dimensions would have required
a shaft of quite unmanageable size, but also because the cavity

It its base would have rendered the shafting extremely fragile.

Signor Pigorini called to mind how, even at the present day, the

common people attributed a celestial origin to the weapons of

stone— a superstition which also existed among the ancients ; but
there are proofs that at the very time when these weapons were
made they were held as emblems of divinity. There was, in

fact, in the Neolithic age, a worship of the axe, since specimens
of that weapon are found, of dimensions so small or so large,

like that of Breonio Veronese, that they cannot be regarded as

anything else than votive offerings.—Concerning a fragment of
n manuscript of Cicero belonging to the ninth century. Signor
Narducci found, in the Vatican Library, a valuable manuscript
containing numerous Ciceronian fragments collected by a certain

Hadvardo. Signor Narducci transcribed the manuscript page
by page, in the hope that, by collating it with the works of

Cicero, now known, he might find some fragments'of lost books
of the great orator. After identifying each of the fragments, he
found that the compiler had not had at his disposal any of the

works of Cicero known in the Middle Ages, but not at the present

day. Signor Narducci gave a short specimen of the manuscript,
with the various readings found at the present day in the most
esteemed versions of the various works of Cicero, and he
.announced that Prof. Schvvenke is preparing a critical study of

the manuscript in question.
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THE BRITISH MUSEUM CATALOGUE OF
LIZARDS

Catalogue of the Lizards in the British Museum {Natural

History). By George Albert Boulenger. Vol. I.

Geckonidce, Eublepharida-, Uroplatida, Pygopodidce,

Againidie. Second Edition. (1SS5.)

T T would be difficult to name any order of vertebrates

irore urgently in need of cataloguing than the lizards.

The last general work on the group published in any

countr)- was Dr. J. E. Gray's Catalogue, which appeared

forty years ago, only six years after the completion of the

volumes devoted to lizards in Dumeril and Bibron's great

work on Reptiles. The additions made in Dr. Gray's

Catalogue were considerable, but many of them were of

doubtful value. Thus of fourteen new genera therein

added by him to the family of Geckoes alone, but three

survive in the present edition, the remainder swell the

synonymy.

Mr. Boulengers Catalogue is a boon to herpetologists

and to biologists generally, not only because it places

within their reach in a few handy volumes descriptions

that have hitherto been widely scattered, but also because

the classification proposed, whether it be generally

accepted or not, is a distinct advance upon the artificial

system hitherto in vogue. It is to be hoped that lizards

so closely resembling each other as do, for instance,

Gongylus, Ablepharus, and EtiprcpiS, will no longer be

classed in three distinct families solely because of trivial

differences in the form of the nasal shield and in the

development of the lower eyelid. At the same time, as

naturalists have but rarely access to a collection of lacer-

tilian skeletons, it is to be regi'etted that a few diagrams

have not been added to the present catalogue, to show

the cranial characters and the forms of the vertebra,

clavicles, &c., upon which Mr. Boulengers families are

founded.

A considerable change in some well-known reptilian

genera is proposed in the present work, and it is probable

that the union, for instance, of Stellio and Trapclus with

Agama and of Bronchocela with Calotes will not be uni-

versally acceptable. But no change appears to have been

proposed without valid reasons, and the tendency to

excessive multiplication of genera on insufficient grounds

has become so serious a nuisance in zoology that a

diminution in the number is welcome. It is satisfactory

to find, on comparison with the catalogue of 1845, that

whilst the species attributed to the Geckonidee have in-

creased from 97 to 270, the genera have only augmented
in number from 40 (or if Eublepharis and Uroplates, now
placed in other families, be e.xcluded, 38) to 49, whilst the

Agamida which, in the earlier list, comprised 79 species,

distributed amongst no less than 34 genera (35, including

Hatteriu) now contain 202 species, but only 30 genera.

But six new-generic names are proposed by Mr. Boulenger

in the present work, and only three of these are used for

generic groups not previously recognised, the others

being intended to replace terms that are inadmissible.

It is almost impossible to form an adequate opinion of

the descriptions and synopses in a catalogue of this kind

Vol. xxxii.—No. 812

without testing them extensively, and the only thorough

test is to try, bv means of them, to identify unknown

forms without having a series of specimens of allied

species at hand. Most museum publications are deficient

in this respect, because the writers do not make sufficient

allowance for the difficulties under which those who have

occasion to identify animals find themselves. An example

or two may be taken from the present work. In the

synopsis (p. 1 14) of Hemidactylus, one of the largest and

most difficult genera of Geckoes, two groups of species

are distinguished, the one by having the "free distal

joints of all the digits remarkably short,'' the other by

having them long. In a museum, with other species for

comparison, this is a good distinction, but away from any

specimens except the one that he is endeavouring to

identify it is difficult for a naturalist to tell whether the

joints of the lizard he is examining are remarkably short

compared with those of other forms. Again, in Draco

(p. 254) several species are distinguished by having the

snout longer or shorter than the diameter of the orbit, but

it is not stated how the snout is measured. It is but right

to say that such instances appear exceptional in the

present catalogue, and that it is very rare to find a work

in zoology from which similar examples might not be

taken.

One of the chief desiderata in books like the present is

accuracy as to localities. The museum catalogues of a

past age left much to be desired in this respect, and their

shortcomings have had a pernicious influence on the pro-

gress of a study of wide biological and geological interest,

that of the geographical distribution of animals. It will

probably be a long time before all the erroneous localities

are weeded out, but it is satisfactory to note the great

improvement that has taken place in British Museum
catalogues of late years. Where so much care has been

expended on the subject as is shown in the present work,

it appears almost ungracious to point to such trifling

shortcomings as appear, though a few mistakes have

naturally crept in. Thus the locality for Acanthosaura

[Oriocatotes) Kakhicnensis is not in the Khasia hills as

stated at p. 305, but Ponsee, in the Kakhyen hills, on

the borders of Yunan. Again, considering the extensive

collections that have been made of late years throughout

Bengal, it is very extraordinary, if Hoplodaclylus duvan-

celii and Gonyocephalus bellii really occur in the province

that neither of them has been rediscovered, and the

locality should not be recorded without doubt.

Altogether the present volume quite maintains the level

that the best recent museum catalogues have led natur-

alists to expect. Why it should be called a " second
edition " is not clear. A comparison of the two editions

resembles an antiquarian research. It is necessary' to

recall a state of zoological knowledge as extinct as the

dodo before the conditions under which the so-called first

edition was produced can be understood. When the

head of the zoological department in the British Museum
could propose to divide reptiles into two sections, one
called Sguamata, comprising the orders of lizards and
snakes, and the other, called Cataphracta, consisting of

tortoises, crocodiles, and amphisbrenians, on the ground
that the former were clad with scales and the latter with

plates, the knowledge of the animals classified was evi-

dently in a rudimentary stage. As if the classification
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thus proposed was not sufficiently startling, it was gravely

suggested (p. 2) that the five orders of reptiles were

"analogous " to similar subdivisions in birds and mam-
mals; the lizards as "climbers" representing the Insess-

ores in the former and the Primates in the latter, serpents

being " carnivorous " corresponding to Accipitres and

Fera, Emydosaurians (cro;odiles) because they are

"aquatic" to Anscres and Cetc, tortoises in virtue of

being " large-footed " to Gallitta and Utigulata, and

Aviphishcrniaiis for no particular reason to Grallcs and

Glircs. It is doubtful whether the authorities of the

British Museum would not have done wisely by leaving

this farrago of nonsense, one of the last echoes evoked by

the once popular quinquennial system of Vigors and

Swainson, in well-merited oblivion, and in not calling

attention to it by suggesting a comparison between the

work by Dr. Gray and that by Mr. Boulenger. However

great may be the changes in zoological classification

during the next forty years, the difference between the

views now held and those that may pre\'ail in the future

will scarcely be so revolutionary as that which exists

between the first and the second edition of the British

Museum Catalogue of Reptiles.

THE SIL VER-LEAD DEPOSI TS
NEVADA

OF

The Silver-Lead Deposits of Eureka, Nevada. By J. S.

Curtis. 4to. 200 pp. (Washington, D.C., Govern-

ment Printing Office, 1SS4.)

'T'~*HE remarkable mineral district which is dealt with in

-1- this inemoir is situated in the eastern part of the State

of Nevada, about the centre of the dreary region known
as the Great Basin, between the Great Salt Lake of Utah
and the Sierra Nevada range of California. The business

centre of the town, or " mining camp," of Eureka is about

90 miles south of the Palisades Station, on the Central

Pacific Railway, with which it is united by a narrow-

gauge branch railway. The principal mines situated

about Ruby Hill, about li miles west of the town, extend

for about a mile along the contact of a li nestone, sup-

posed to be of Cambrian age, with an underlying quartzite.

The quartzite forms the axis of a steep anticlinal arch,

Avhich has been modified on one side by a great fracture

known as the Ruby Hill fault, and between this and some
secondary fractures, an enormous mass of crushed lime-

stone is included, containing the mineral deposits, or ore

bodies proper, which are essentially cave deposits, the

hollows between the limestone fragments, which are of all

sorts of shapes and sizes, being filled with products of the

oxidation of galena, pyrites and mispickel, such as

sulphate, carbonate, and arsenate of lead, and brown iron

ore, in addition to the unaltered minerals in smaller

quantities. The chief mineralogical find of these mines

has, however, been of Wulfenite or molybdate of lead,

which has been produced in considerable quantity, both

in detached crystals of great beauty and interspersed

through the mass of the other minerals. As a whole, the

ores contain about 33 per cent, of lead, 30 ozs. of silver,

and about if ozs. of gold per ton. These ore bodies are

of every possible fornt and size, from small strings up to

masses measuring upwards of 100 feet in all directions;

but in spite of this great irregularity of form, they

are generally connected with systems of fissures or

channels, and it is by following these fissures that most

of the great discoveries have been made.

Although mines e.Ktend for nearly a mile along the hill,

the most valuable portions of the deposit are included

within a length of ab3ut 500 yards at the north-western

end belonging to the Eureka and Richmond Mining

Companies ; and, as the largest development of ore has

been on or near the boundary dividing the two properties,

disputes as to the ownership of difterent masses have been

followed by litigation culminating in a law-suit which in

some way recalls the famous Torbane Hill case of the

Scotch courts ; the principal mining and geological ex-

perts of the United States, when called in as witnesses,

being about equally divided in opinion as to whether the

zone of limestone containing the ore was a lode or not.

In the first judgment the affirmative view prevailed, and

was maintained on appeal, although the case appears to

have been ultimately decided upon considerations of

previous agreements as to boundary lines between the

two companies rather than on technical definitions. The
absurdity of attempting to apply precise definitions to

such essentially irregular objects as mineral deposits

has never been so well demonstrated as in this famous

case.

As regards the origin of the ores, the author considers

them to have been deposited by hot springs constituting the

final episode of a period of volcanic activity, evidence of

which is found in the neighbourhood, though not in the im-

mediate vicinity of the mines. A large number of assays

of the limestone and quartzite rocks enclosing the de-

posits have been made, proving them to contain silver of

the \'alue of from fourpence to twenty-two pence per

ton, which, however, in the author's opinion shows con-

clusively that the materials for the ore could not have
been derived from any of the sedimentary formations.

The systematic assaying of the rock has been attempted

to be utilised as a method of discovering ore bodies, as

have also experiments upon variations in electrical

activity, but as yet without practical results, although a

curious coincidence has been observed in the indications

given by the two methods.

The yield of precious metals of the Ruby Hill mines
between 1869 and the date of the author's report, 18S3,

has been about 1 5,000,000/., the value m the proportion

of about one-third of gold to two-thirds of silver, in

addition to about 225,000 tons of lead. Both the smelting

and desilverising of the ore are done on the spot, the

latter being effected by the inverse Pattinson process of

Luce and Rozan, in which the lead is crystallised by
injecting steam, and the liquid lead is run off from the im-

poverished crystals. This is perhaps the largest applica-

tion that this process has yet received.

The lower workings of the mines, although the\' haxe
been extended to a depth of 1 200 feet, have not as yet

led to any discoveries comparable with those made be-

tween 300 and 700 feet below the surface. The author,

however, considers the chances of finding ore in depth to

be favourable.

Taken as a whole the volunre is a very interesting one,

and is well illustrated, although for practical purposes

the scale of the plans and sections is rather small, and
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the description of tlie underground workings is scarcely

suliicient to enable the reader to appreciate exactly the

value of the authors theoretical conclusions.

H. B.

OUR BOOK SHELF
Den Norske Nordhavs-Ex-peditioii, 187610 1878. XIII.

Spongiadae. Ved G. Armauer Hansen. 25 pp., 7 plates,

I map. (Christiania, 18S5.)

The thirteenth report on the zoological collections of the

Norwegian North Sea E.xpedition treats of the sponges,
and is by one who, though well known as a student of
other branches of zoology, has not, we fancy, been hither-

to known as a spongologist. We do not know whether
we may not associate with this fact the somewhat alarm-
ing percentage of new species which he describes ; of the
forty-five enumerated, thirty, or two-thirds of the whole,
are new ; many of the species, among which it is interest-

ing to note there is a new Hyalonema, H. arcficiiiii, are
very briefly described ; on the other hand, the figures, as
in other parts of this report, are well executed, and will

be of considerable assistance in the detection of the
species by other workers. The author was, unfortunately,
unable to obtain any preparations in which he could
trace out the canal system, or the structure of the soft

parts, and he has, therefore, confined himself to an
account of the spicules. With regard to these he has,
we are glad to note, made use of the stenographic system
which was invented by Dr. Vosmaer ; any and every pro-
position for abbreviating the descriptions of species ought
to be tested, for the abundance of "literature" is a very
threatening danger to science. It is not likely that all

the methods that have been from time to time suggested
will be found to be useful ; no one, for example, has fol-

lowed the two methods proposed by the late Prof. Garrod,
or that adopted by Prof. Jeffrey Bell in the description of
species of starfishes ; on the other hand, Dr. Herbert
Carpenter has taken up and improved the method sug-
gested by Prof. Bell for the species of Comatulids, and
will, we understand, adopt it in his forthcoming Challoigcr
Report. The chief objections to formula; as applied
either to species, or spicules, or other organs, are, of
course, that a particular method has to be learned, and
that, if it is too brief, it tells us too little. The latter, for

example, is true of the Owenian method of formulating
the dental characters of Mammalia ; it tells us that, while
Gyiniuira has eight premolars above and below, Erinacctis
has six above and four below, but it does not tell us which
are missing in the latter. If we desire to register our
knowledge on this point, we must make use of the more
elaborate system devised by Prof. Flower and Dr. Dobson.
As to the former objection, we must bear in mind that some
spicules have had such names as floricomo-hexradiate, or
patento-ternate, applied to them, and we can well imagine
that a formula may well be accepted as a not unpleasant
alternative.

The Hunterian Oration. Delivered at the Royal College
of Surgeons, by John Marshall, F.R.S., &c. (London:
Smith, Elder, and Co., 1885.)

Not only the wide range and perennial importance of
the work of John Hunter—the surgeon and anatomist
whom the clear judgment of Buckle places second only
to Aristotle among inquirers into organic nature—but
also the fertility of human ingenuity, is shown by the fact

that, for nearly a century, every year has seen some
eminent surgeon discourse with more or less variety and
freshness upon the life and achievements of this graet
man.
The novelties of Mr. Marshall's treatment of the well-

worn theme are, first, recounting the life of his hero
backwards in successive decennia from his grave to his

cradle ; and, secondly, bringing Hunter into the modern
world of science, and imagining the way in which he
would be affected by modern methods and modern results.

No doubt he would be delighted to see the splendid
collection which has grown out of his " Hunterian
Museum," but whether he would be more pleased or
puzzled by the technics of histology and the elaborate
machines of a physiological laboratory may perhaps be
doubted.

.An orator must be an eulogist, and in this case
there is ample room for praise ; but it would be a valu-

able contribution to criticism if Mr. Marshall, or some
equally qualified man, would discuss Hunter's achieve-
ments as an anatomist, compared with iMeckel and
Cuvier ; as a surgeon, with his contemporary Pott, and
his successors .Astley Cooper .and Brodie ; as a physio-
logist with Haller and Bichat ; and as a naturalist—on
the broad ground which includes human and " compara-
tive " anatomy, normal and morbid structure, " the
physiology of disease" (louse Hunter's own phrase), as
well as that of health—with the only successor he has
had, or, we may predict, ever will have, the illustrious

Johannes M tiller.

To such a critic might be suggested as shades in the
intellectual portrait. Hunter's neglect of the aid of magni-
fying glasses such as were used to good effect before
him by Leewenhoeck and Grew ; his want of learning
and cultivation, with a certain consequent narrowness of
mind ; and such occasional obscurity of language as may
not unfairly be taken to imply some obscurity of thought.
" Definitions," he says, '" of all things on the face of the

earth are the most cursed." But may not the use of

terms without definition sometimes excuse a choleric

word ?

After the most exacting criticism, there is no question

that Hunter's name would remain one of the glories of

this country—to be mentioned next to those of Harvey,
Newton, and Darwin. It is therefore most fitting that

his fame should be kept green by the annual piety of

successive orators, and of these Mr. Marshall is a worthy
compeer.

LETTERS TO THE EDITOR
[I'he Editordoes not hold himself responsiblefor opinions expressed

by Jiis eorrespoyidents. Neither ean lie undtrtake to teturn,

or to correspond tvit/i the writers of, rejected manuscripts.

No notice is taken ofanonymous communications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. Thepressure on his space is so great

that it is impossible otherwise to insure the appearance ei'en

of communications containing inlerisling and novel facts.
'\

Notes on the Action of the Wimshurst Induction
Machine

An interesting notice on lire difterent influence-machines now
in use occurs in Nature, vol. xxviii. p. 12. Of these ingenious

instruments, that lately devised by Mr. Wimshurst is likely to

recommend itself beyond others, on account of the ease with

which it may be excited, even in a damp atmosphere, and the

high tension of the electricity discharged from its accumulators.

The following remarks lay no claim to originality, but they

may neverthi less afford some interest to those who would
witness its effects at a small pecuniary outlay ; indeed its con-

struction is well within the powers of the amateur mechanic.

Makers advertise sparks of fabulous length from comparatively

small machines, but dense discharges of 4J inches may be
obtained under favourable circumstances from disks of 15 inches

diameter, if care be taken adequately to insulate the collecting

ap|,aratus. It is obvious that an unassisted spark of 9 inches

cannot be produced from plates whose minimum air-spaces of

insul.ation do not exceed 3i inches. The weakest part of insula-

tion in these machines is usually between the metal inductors

and the attachments of the driving-gear and spindle. In the

dark, beautiful brushes of light flash across there spaces, and
thus they point where the electricity leaks away from the
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accumulators. The tendency to form these brushes may' be
much diminished by cementing a small disk of sheet caoutchouc
over the inner ends of each metal-inducing strap.

The machine in full work presents several points of interest,

the e.tplanation of which, perhaps, is not very obvious. The
first I would notice is, that although 15-inch plates will scarcely

give an iinassisled spark of more than 1 4 inches in length, the

interposition of a trifling condenser, showing only a coated

surface of 6 square inches, will entirely change the character of

this spark, the almost continuous stream of short sparks giving

place to fewer, zigzag, snapping, 4-inch discharges, of much in-

creased density and brilliance. The attachment of a condensing

tube, constructed as follows, will be found a valuable addition to

such machines as collect separately the positive and negative

electricities.

About 18 inches of thin glass combustion-tubing of |-inch

diameter is taken. Within, and at 4 inches distance from each

end, a space of 2 inches is coated with tinfoil, leaving a space

of 5 inches or so of clear glass between them. Two similar

pieces of foil are fi.xed by a thin coat of gold-size on the exterior

of this tube. They superpose the inner pieces of foil, and act as

the outer coats of two small Leyden jars united as it were in one.

These outer coatings are connected by a strip of tinfoil. The
inner coats are placed in contact respectively with the plus ami
minus collectors of the machine, by means of thick brass wires

thrust through caoutchouc plugs. The wires are so bent that

their ends may drop into suitable holes, from which they may be
at any time detached.

A thin coat of spirit lac-varnish spread within and without

much favours the insulation of the tube.

Thus arranged, bright angular sparks of 4 or more inches in

length will pass between the knobs of the discharger at evc-rji

ihree-quartt-r turns of the handle.

Another point of interest offers itself when the knobs of the

discharger are placed beyond their usual striking distance. In

such a case the spark very frequently passes within the tube

from coating to coating, quite silently, and with an optical

illusion of comparative slowness of transit. When first I noticed

these bright flashes of light, they suggested the form of an un-

dulating fire-ball, and this brought to my remembrance the

often-described but obscure phenomenon of "ball-lightning."

I could not, however, detect any real retardation of the discharge

by a somewhat rough experiment with the ordinary spark-wheel.

When two large jars are connected with the machine the dis-

ruptive discharge "f 4 inches is accompanied by a sharp report,

like that of a small pistol. I was not prepared for the fact that

such a noisy discharge made to pas^ through the condensing-tube

is quite silent, just as if it flashed through a partial vacuum. It

may also be noted that the spark through the tube may be made
much to exceed the length of the discharge in the ordinary way.

The last point I now mention, and concerning which I should

value the remarks of Mr. Wimshurst, or any other competent elec-

trician, is the increasing intensity of chai-ge taken up by the metal
inducers, or sector^, as they pass each other between the point

of their contact with the earth through the metallic brush and the

next following comb-collector. In the electrophorus such a

contact is required once between the delivery of each spark
;

whereas in the machine here used, having perhaps twenty-eight

sectors, a contact is given only once in seven inductive processes.

It will be found that well-varnished jars, without the usual

wooden tops, are much the most efficient. Nevertheless, even

these sometimes become so highly charged, that the electricity

will force itself over their edges, doubling back, as it were, over

a distance of 5 inches.

A pretty, but somewhat trifling experiment may be made by
attaching two jars of unequal capacities to the collectors. Thus
a jar of half a pint capacity placed on one side may be flanked

by a quart jar on the other. Here the small jar, if the coatings

be not too di^tant from the lip, will discharge itself three different

times, whilst the large jar is getting sufficient tension to strike,

say, at 3A inches. Both jars will then discharge together across

the upper knobs. It may thus be shown that four half-pints of

electricity make one quart of the same, as in liquid measure.

G. B. BUCKTON

Nesting of Micropternus Phaeoceps
In continuation of the communication from my friend, Mr.

Wm. Davison, regarding the nesting of woodpeckers in ants'

nests, published in Mature (vol. xxxi. p. 438), perhaps the

following notes of mine may be of interest :

—

Camp Meplay, Thoung-yeen Valley, Tenasscrim,

April 20, 1S82

This morning, in going from my camp to the Meplay Forest

Reserve, I had to pass through several densely overgrov\'n

phonzohs. ' While making my w.iy along with some difficulty,

I startled a brown woodpecker (Alkropternus plueoceps) from a

small pyingado tree {Xylia dolabriformis]. Looking up into the

branches I saw a large ants' nest, in the centre of which appeared
a circular hole so exactly like the borings made by woodpeckers
ordinarily in the trunks of trees, that I sent up a Karen boy
who was with me to ascertain whether it was possible the

Micropternus had been boring into the ants' nest, as, I had
heard was the bird's curious habit. The ants' nest was only

about ten feet above the ground, placed in a fork of the

pyingado, two small branches of which passed clean through it.

Climbing up, imtting in his fingers and then a twig, my Karen
follower announced that there were two eggs. Leaving the nest

alone for the time being, in the evening I returned by the same
route, and was able not only to cut oft' and carry into camp the

whole nest as it was ; but I managed to secure also the hen bird

as she flew from the eggs. Arrived in camp, I got the two eggs
out, and then very carefully made a cross-section through the

: tunnel made by woodpecker ; b, retort-shaped nesting-chamber
of woodpecker ; c, e.\cavations made by the ants; ddd (/, en-

trances to them;yyy" f^ tunnels made by the ants ; ^^, fork of
pyingado branch—one twig passing through the egg-chamber excavated
by the woodpecker.

ants' nest so as to divide the boring made by the woodpecker
longitudinally.

The accompanying is a rough diagrammatic sketch of the

appearance of the cross-section of the nest as hollowed out

by the v\oodpeckers. The ants' nest was a large, spheri-

cal, solid mass of leaves and clay, the leaves outside being

arranged one over the other something like the tiles on the roof

of a house, but riddled in many places with the entrance tunnels

made by the ants—a small black and red species of Myrmica,
the trivial or specific name of which I do not know. It is

probably closely allied to the Myrmica mentioned by Sir J.

Lubbock in his " Ants, Bees, Wasps" as having been described

by Sykes in the Traits. Ent. Soc, vol. i. Very few of the ants

* The wild hill-tribes of Burmah and Tenasserin have a wasteful system of

cultivation called "toung-yah." Yearly, in February, the heads of families

in a village choose, each head for himself, a spot of well-grown, often virgin

forest, generally on a hill-side, and within as convenient a distance of the

village as is obtainable, cut down all the trees big and small, and allow them
to dry during the hot months of March, April, and May, and towards the

latter end of the last month set fire to them. The ashes thus obtained from
the timber forms a splendid manure for paddy, and toung-yaJt rice is preferred

by the Karens to ordinary tjtdn (field) rice. The " toung-yah," or clearing

after the paddy has been gathered in, is abandoned, and in two or three

months, under a hot sun and excessive moisture, becomes an inaccessible

jungle, full of thorny bamboos, creepers, and elephant grass. Such deserted

toungyahs are called />/ictlz(>hs, and are not again cultivable -for from ten tu

fifteen year;.
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remained in the nest, and the few that were about seemed
agitated and stung virulently. Probably the mass of them had
been driven oft' or eaten by the woodpeckers. The tunnel the

latter had made was about two inches in diameter and four

inches long, bored horizontally in, and ending in an irregular-

shaped egg-chamber about ten and a half inches in cross diameter,

but narrowed by the branch of pyingado which pierced the nest

through and through, and crossed the egg-chamber diagonally.

The bottom of this chamber alone was smooth, but there was
no lining, and the two translucent white eggs of the woodpecker
had rested on the bare boards, so to speak, of the ants' house.

In the excavations c re made by the ants themselves there were

neither eggs, larvfe, nor pupse ;
probably these all had been

removed when the woodpeckers invaded the nest.

Charle.s Bingham,
Deputy Conservator of Forests, British Burmah

Henzada, British Bui'mah, April 12

Staminody of Petals

The cases of staminody of petals not being very frequent, it

may be of interest to draw the attention of the readers of

Nature to such a modification as observed in Fuchsia.

The places of the four petals of the flower examined are

occupied by four almost colourless filaments of an average length

of three-fifths of an inch. Each of them bears on its top a

nearly circular dark red lamina of three-tenths of an inch dia-

meter. These laminse are so strongly vaulted as to have the

shape of a segment of a globe, the hollow side being turned out-

ward, the convex inward. At the base of the lamina, i.e. at the

top of the filament, a short protuberance is seen, resembling in

external shape the lower part of an anther. This anther occupies

the concave side of the lamina and is consequently turned out-

ward. Though the anther of one of the petals is only slightly

developed, yet it may be admitted as a matter of fact that,

instead of petals, this flower has produced four stamens, whose
antliers bear a petaloid ap|iendage. A microscopic examination,

namely, showed not only the peculiar composition of the anther-

wall, but also the presence of pollen-grains.

Of the stamens, properly so called, the outer whorl is present,

but the inner one is only represented by two of the four. One
of these two is inserted in the ordinary way, viz. at the base of

the petal. The second, however, has grown together halfway
up with the petal's filament ; there it has, in consequence of a

spiral turning, arrived at the back side of the petal, whence it

bends obliquely outward. By this union the impre.ssion is

created of a stamen rising from the back of the (modified)

petal, concealing its anther in the lamina's concavity. This
occurrence brings to recollection the case of ^louania fistulosa

as cited by M.ixwell T. Masters from Turpin ("Vegetable
Teratology," p. 298), with this difference, however, that what is

probably only adhesion is mistaken for petalody, whilst the case

above described offers an antheroid petal grown together with a
true stamen. |. C. CosTERUS

Amsterdam, May 4

Catalogue of Fossil Mammalia in the British Museum,
Part I.

In the review of the above work in a late number of N-'iTURE
(vol. xxxi. p. 597) the reviewer entertains such a complete misap-
prehension of my system of naming the premolar teeth of typical

heterodont Eutherian mammals that I must beg space to

correct it.

The reviewer asserts that this system is untrue because it im-
plies that in general with a smaller number than the full comple-
ment of four premolars the diminution must have commenced
with the first, proceeded with the second, and so on. In reality it

implies nothing of the kind, and if he had taken the trouble to

turn to pp. 152 (No. 39,732) and 174 (No. 48,787) he would
have seen instances where I have mentioned the absence of the
middle teeth (pnt.2 and/7«.3) and the retention of the terminal
teeth (pm.\ and /w.4). Similarly in the " Palseontologia
Indica," ser. 10, vol. iii. p. 48, I have adopted the same system
for the incisors, and have shown that in Hippopotamus it is /. 2,

and not /.3, that disappears in some species.
I am well aware that in many of the Insectivora and

Chiroptera there is often great difficulty in deciding on the
homology of the individual premolars when these are reduced in

number
; and the reviewer might have noticed that in the former

order I have not ventured to definitely determine the position of

any tooth in advance of the last premolar. Among the Chiroptera
I have considered the three premolars of Vespertilio (p. 13) as

homologous with the last three of the typical series, as there is

apparently no evidence to tlie contary ; the small size of
pm. 3 indicates, however, that an allied genus may retain only
pill. 2 and pm. 4 ; but the minute size of the one tooth in advance
oipm. 4 in Khiiiolophus has induced me to regard it as pm. 3,
although it may be pm. 2.

The advantage of the system employed in the " Catalogue"
is well instanced when we contrast the premolar dentition of
Caiiis, and Lepiis or Theridomys ; the homology of the last

tooth of this series (and there is only one in Theridomys) being
at once seen, whereas it is entirely lost if we employ a method
like that used in Dr. Dobson's " Catalogue of Chiroptera,"
where the actual first tooth in each genus is called the first of

the series. I claim for the system adopted by myself every ad-

vantage in those cases where it is possible to determine the

homology of the individual premolars in any form in which the

number does not exceed four ; and even in cases where such
determination is not absolutely certain, the error can be but very

slight, and does not lead to the utter confusion caused by the

system (or, rather, the want of system) which I presume the

reviewer would prefer.

When we come to those mammals in which the number of

premolars is more than four, my systen fails ; and, in view of

this, some German writers have adopted the plan of numbering
the premolars the reverse way

—

i.e. terming the premolar next

the first molar />«. i, and then counting towards the incisors.

Although this system would be advantageous if we could always
be sure of the division between the premolars and molars in

homreodont mammals ; yet it has several di-advantages, and has

not, therefore, been adopted.

In reference to the suggestion of j'our reviewer, that instead

of making a catalogue of the fossil Mammalia in the collection of

the British Museum (as I was instructed to do by the Museum
Authorities), I should have made one of all the known species of

fossil Mammalia, any person having the slightest pretence to any
knowledge of the present state of mammalian palaeontology

would have at once known that it would be utterly useless to

attempt any such work at the present time, when new species

and genera are being made almost daily, and a host of those

already made are as yet but empty names.

As a minor matter, I may mention in regard to the lower jaws

of Crossopits, alluded to in the review, that their identification

rests solely ca the authority of Prof. Sir R. Owen, and that per-

haps I have acted in a too conservative spirit in admitting them.

Harpenden Lodge, May 2 Richard Lydekker

Fossil Insects

" The Earliest Winged Insects of America ; a Re-examination

of the Devonian Insects of New Brunswick in the Light of

Criticisms and of New Studies of other Palseozoic Types," is

the title of a brochure by Mr. S. H. Scudder, of Cambridge,

Mass., recently published.

These Devonian insects are fragments of five wings ; a sixth is

now dropped, as " too imperfect for any satisfactory discussion,''

though in 1881 its description filled about two quarto pages.

These insects have been, since 1865, so often discussed that their

literature is a rather voluminous one. A number of far-reaching

conclusions elaborated by the author would have to be aban-

doned if the determination of the insects should be proved incor-

rect. This I endeavoured to do in Bull. Mus. Comp. ZooL,

viii. No. 14, Cambridge, 1S81, and in Nature, xxiii p. 483.

The principal aim of the author's new paper is to show that my
determinations are erroneous. Concerning his statement that I

have studied in nature only the (in most cases poorer) reverses,

I may remark that his paper gives nothing more, after his study

of the obver-es ; even less for Gerephemera.

These Devonian insects have been decidedly unfortimate from

the very outset. Eminent paleontologists denied their Devonian

origin, and put them to the Carboniferous or to the " Ursa .Stufe
"

of the sub-Carboniferous. One of the insects, Xenoneura antiqu-

oruiii, said to possess a stridulating organ on the wing, caused an

unusual sensatim. Poetic palaeontologists were delighted to be

introduced by this insect to the sounds of the Devonian woods.

Now these woods are silent again, except in some text-books.

" It diies not appear reasonable." said the author, " to maintain



54 NA TURE IMay 2 1, 1885

my former hypothesis of a stridulating organ." Everybody
acquainted with such organs will be of his opinion.

Another insect, Homolhetits fossilis, was said to have a small

basal vein, considered to be homologous with the arculus of the

Odonata, and therefore to form a connecting link between

Neuroptera and Pseudoneuroptera. A new synthetic family,

Homothatid£e, was proposed. But now a re-examination of this

wing convinces the author "that he had been mistalcen about

this arculus." It does not exist at all.

The third insect, Platephciiiera antiqua, was determined by me
as the apical half of the wing of a gigantic dragon-fly. As this

is the only species claimed now by the author to belong to the

Ephemerida:, he defends vigorously his determination by four

objections:—(i) "In no dragon-fly, living or fossil, is there

found beyond the nodus between the mediana and margin, more

than a simple longitudinal vein, the marginal vein." If the

author will examine any Odonate wing from bhno, he will find

such a vein, which is the prolongation of the subcosta, bent on

the nodus to the marginal vein, and running close to it. Near
the nodus it is more widely separated in larger species. (2)

" The reconstruction of the wing, after the dimensions given by

\)r. Hagen, would, on the most favourable showing, make a wing

of ridiculously extravagant appearance." But such forms occur

in living species of Tramea, Rhyothemis, &c." (3) "The
narrowing of the second cubital space is a common feature in

Ephemeridfe (six genera after the Rev. Mr. Eaton's plates are

quoted) ; and, as this varies in different species of the same genus,

it seems to be a very unimportant matter." I had purposely stated

suddenly narroving, and t/iis does not exist at all in p:phemerid;e,

namely not in iJwsix quoted genera, and cannot therefore vary in

the different species of the same genus. It exists in Odonata.

(4)
" The sector subnodalis does not run unbroken to the tip,

as in all dragon-flies I have examined, but is lost in reticulation

shortly before the margin." This la^t-quoted character is a very

common feature in dragon-flies (Tramea, Rhyothemis, &c._).

Only -jeiy exceptionally thii sector runs unbroken to the tip in

the large sub-family of .(^ischnida; (.r/; De Selys's "Revue des

Odonates d'Europe," p. 122).

As all objections have been proved to be incorrect, and only based

upon insufficient knowledge of the venation of Odonata and

Ephemerida;, Platephemera belongs by the simple evidence of

facts to the Odonata. The new proposed family of Palephem-

eridfe dies unborn, and the conclusions made from Palephemera

are without value.

The fourth species, Gerephemera, gives much trouble to the

author, and he is now inclined to bring it into the same group

with the Protophasmida. As only a part about 4 mm. b oad

can be said to exist in both figures (Brongniart and Scudder)

which could be compared, and as this part contains only a few

sectors running to the margin, the relationship of Protophasma

to Gerephemeia is not at all obvious. The reverse of Gere-

phemera contains more than the author has seen. The basal

part of a hind wing to the sector trigonali inferior, the

basal part of a front wing with the : ame sector, and some veins

belonging, probably, to another (fron* ?) wing. The part figured

and described by the author belongs, probably, to the other hind

wing. No student of Odonata will be in doubt that Gerephemera

belongs to this family, perhaps near Isophlebia. His statement
" that the superior origin of the branches of the sector medius is

entirely mconsistent with an Odonate hypothesis, and is the

most salient point in the wing," is directly recognised as an error

by looking at the figures in De Selys's "Monograph Caloptery-

gines" (cf. Cleis, Vestalis, Neurobasis, &c.). This statement is

only surpassed by the emphatic repetition "that the marginal

would then be an elevated, and the mediastinal a depressed,

vein, which combination is nroer the case." This statement is

just the contrary to what exists in all Odonata—unless it is

preferred to examine the wings from beneath.

There exists still no monograph of the Sialidse ; therefore it

is impossible to make conclusions and form new families for the

other three Devonian species. The opinion on the Devonian

insects given by Rev. A. E. Eaton (Nature, vol. xxiii. p. 507)

is still very just: " Paljeontologisls have adopted a ridiculous

course with regard to some insect fossils. Whenever an obscure

fragment of a well-reticulated insect-wing is found in a rock, a

genus is straightway set up, and the fossil named as a new
species. The species is then referred to the Ephemeridae, and is

immediately pronounced to be a synthetic type of insects at

present distantly related to one another in organisation. This

enunciation of synthetic types is often nothing lefs than a resort

at random conjecture respecting the affinities of animals which
the writer is at loss to classify. I thought that the Epheni-
eridjE had served quite long enough as an asylum for fossil

cripples. X wished to intimate gently, that refuse of other
groups of insects should be henceforth shot elsewhere."

Cambridge, Mass., March 12 H. A. Hagen

High-Level Stations

In Natuke, vol. xxxii. p. 17, I find the abstract of an address

by Mr. Omond, on "Ben Nevis." There are many points of

interest, but 1 regret that one was not mentioned—viz. the

exceedingly rapid decrease of temperature with elevation from
Fort William to the Ben, anything nearly approaching, in middle
latitudes, being only found on the Brocken, and all high-level

stations of the Alps showing a much smaller decrease. At the

Brocken, as well as at the Ben, the great difference from the

Alps is not in summer, but in the colder months of the year.

The reason seems to lie in the nearly constant winds, which
bring air from below, which is cooled by ascension. The cases

of great dryness of the air with descending currents in anti-

cyclones in the colder months of the year, when isolated moun-
tains are often much warmer than the valleys,' are comp.aratively

rare in the North of Scotland, but frequent in the Alps, and
certainly must and do have a great influence on the mean tem-

perature. Where they are frequent, as in the Alps—especially

the eastern—the mean amount of decrease of temperature with

elevation must be slower.

I think all meteorologists will concur with me that the greatest

points of interest in the Ben Nevis station is the study of the

meteorological phenomena near the centres of cyclones, as no
high-level station in the world is s) favourably situated as this

for this study. A. Woeikof
St. Petersburg, May i (13)

Rainbow Phenomena

Your correspondent Mr. C. Croft (Nature, No. 811, p. 30)

has noticed phenomena which are perfectly familiar to students

of physical optics. The internal bands of colour within the

primary bow are the " supernumeraiy " bows due to difliaction.

They were described by Langwith in the Philosophical Trans-

actions for 1722 : a partial theory of them was given by Young in

1804, and a complete theory by Sir G. Airy in 1836. The illu-

mination of the sky in the regions within the primary and with

out the secondary bows, and also the relative darkness of the

space between the two bows, Mr. Croft will find the desired

explanation in any elemental^ treatise on optics ; Osmund Airy's

Geometrical Optics may be cited as giving a good account of

these matters. The particular bow seen by Mr. Croft appears

to have been of unusual brilliancy ; did he notice any of the

radial streaks, which I described in 1878 as frequently accom-

panying rainbows? SiLVANUS P. Thompson
Finsbury Technical College, May 16

Aurora

Last night at about 10.30 to 10.35 p.m. there was a well-

marked aurora visible from here. It did not last long, the

bright bands fading rapidly into a general glow towards the

north. Tire wind, which was easterly yesterday, has gone round

to north-west to-day with tendency to rain and low temperature.

J. P. O'Reilly
Royal College of Science for Ireland, Stephen's

Green, Dublin, May 14

Red Hail

Mr, W. H. Mitchel, of Newry, has sent me the accom-

panying note, which he thinks may be of interest to the readers

of Nature. C. Evans
Downshire Hill, Hampstead, N.W., May 18

On May 7, Mr. R. A. Mullan, solicitor, of Newry, was driv-

ing in a gig near Castlewellan, co. Down, when he was over-

taken by a shower of hail. To his surprise he observed that

some of the hail-stones—perhaps one in a hundred—were of a

' This is well explained in the " Handbuch der Climatologie " of

T. Hann. See also my paper in the Zcitscltr. f. Metcorologie, 1883,
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decided red colour, the rest being white, as usual. Taking up
some that fell in the gig, Mr. Mullan found that the colour was
not merely superficial, but pervaded the substance of the hail-

stone, and, on melting, they stained the fingers. He did not

think, or had not the means, of preserving any of the water
resulting. Has the like been observed before?

Spectral Images

Mr. Bidwell's notice of spectral images (Nature, vol.

xxxii. p. 30) calls to mind certain phenomena I witnessed
while riding in a railway train in Kentucky last October. The
fence of the railway consisted of posts of about 6 inches in

diameter, and twenty paces apart, connected by \vires. The
posts had newly been painted green. I was sealed on the right

side of the carriage, face forwards ; the speed fully twenty miles

an hour, with the sun behind my right shoulder, when looking
at the posts on the left side, brightly illuminated by the sun, I

observed that each post had the appearance of a twin post imme-
diately in advance of it—touching it—of a red colour. To make
myself sure that I was not deceived by some abnormal affection,

I called the attention of a niece of mine to the phenomenon,
and she saw it quite as well as I did. Another niece, however,
failed to make it out. I am under the belief that the red post
was the complementary colour of the green one, appearing the
instant after the latter had been seen, and though apparently
in advance in space of the green post, really was seen later in

time. The fact of both being apparently seen .'imultaneously,

is accounted for by the well-known law of retinal images
lingering on vision. Henry Muirhead
Cambuslang

THE NEW OUTBURST OF LAVA FROM
VESUVIUS

\/'ESTERDAY, May 2, up to two o'clock, Vesuvius
-*• appeared to be in its natural state of activity, such

as persisted with slight variations for some considerable
time. At that hour the lava, which was at some hei,^ht

within the cone of eruption, forced a way out at its base,
traversing the plain of old lava filling the crater of 1S72,
and producing a rent about one quarter the way down
the great Vesuvian cone. This rent represents the exten-
sion outwards of a volcanic dyke that has been in process
of formation for over two years. A visitor during that
period who walked around the southern rim of the 1872
crater, might have noticed a fissure varying from a few
inches up to 2 feet wide, and extending inwards across
the crater plain, until lost beneath the ejcctaniciita of the
cone of eruption. From this fissure issued a powerful
current of hot air, and in part of its course an abundance
of HCl. This latter was indicated by the continual de-
composition of the scoria and ash in its immediate
neighbourhood, so that a large patch of yellow dust filled

with the unattached pyroxene crystals was a point of
bright colour in the black scoria-covered lava-plain.
The lava at first actually issued, or, more properly,
welled up from this fissure, but its point of exit was
soon lowered by the cutting down of the outer slope.
The lava soon commenced to flow down the cone with
considerable rapidity, forming two distinct parallel streams
averaging fifty metres apart, so that in the evening the
landscape was lit up by these two brilliant streaks of fire.

This morning I started early, and ascended on foot to
the eastern side of the two streams, though often incon-
venienced by the hot wind and exhalations blown oft' the
lava. The streams take origin close together, and no
doubt conjoin, but are covered by scoria—a \'ast quantity
of lapillo and ash that has been slipped downwards and
forward, forming a rough annular space which would
require a drawing to explain. .At the upper end of this
we have part of the great cone slipped down, showing in
section the dyke, which I may call hollow ; we have a
fissurs which was filled by lava, and which consolidated
and adhered to its sides, forming salbain; but before the
central part solidified, the general level was lowered, and

it drained away, leaving the dyke divided in two by an
empty space. At 2 p.m. to- day the streams of lava had
the following dimensions at their exit :

—

Eastern Western
Breadth about l^ metres ... About 2A metres
Depth estimated at I metre ... at 2 metres

Rate of flow on both, about I metre per second.

The output therefore equals for the eastern stream
about 90 cubic metres per hour, or 2160 cubic metres in

24 hours, whilst that of the western stream represents
300 cubic metres per hour, or 7200 in 24 hours. The two
streams, therefore, represent an output of 9360 cubic
metres during the 24 hours, from May 2 to 3, at 2 p.m.
This quantity would equal a deposit of rock of about
I km. long, g m. broad, and i m. thick, which is rather
an under-estimation of what now lies on the side of the
mountain, for the two streams had at the hour of obser-
vation traversed more than two-thirds of \.\i& pei/iiiicnti/re.

The amount of lava represents far more than what
occupied the chimney above the level of the lateral open-
ing, and the mechanism of the increased quantity ex-

truded I have gone into fully in a paper read laft week
before the Geological Society. The cone of eruption
only now gives forth vapour, its stone-throwing propen-
sities being stopped by the lowering of the magma level.

In consequence of the want of support of its inner walls

by disappearance of the fluid column, these are rapidly
crumbling in, and the craterial inner cavity much in-

creased in size. In the same way a breach has been made
in the line of the dyke by falling in of that part of loose
materials immediately above it.

This change in \'esuvius will no doubt be put down in

history as an eruption, and possibly a relationship sought
between contemporaneous earthquakes, or some other
phenomena. It is nothing more nor less than the final

giving way of part of the cone before a dyke that has
been working its way out for years.

I send )ou these few notes after a long day's cliinb,

exposed to great changes of temperature and mephitic
vapours. I ask, therefore, that this will be taken as an
excuse for these rough and ready notes, which I thought
your readers would be interested to have quickly.

Naples, May 3 H. J. Johnston-Lavis

EXPERIMENTS WITH COAL-DUST AT
NEUNKIRCHEN, IN GERMANY

T N a former article on this subject wdiich appeared in
^ N.\TURE of Nov. 6 last (p. 12), I described the appa-
iT.tus employed by the Prussian Firedamp Commission
in making their experiments, and at the same time I gave
an account of four experiments that were seen by Mr.
VVm. Thomas Lewis and myself.
No official account of these experiments had been pub-

lished at that time, but quite recently Herr Hilt and Herr
Margraf have made a joint report in the name of the
Commission. As this report is intended to be only a
preliminary one, it does not give the whole of the details
of each experiment, but it shon^s as far as it goes that
everything has been conceived and carried out in a spirit

of liberality and thoroughness.

At the outset Herr Hilt states that the uncertainty
which seemed to surround this important question, and
in particular the peculiar views that had been enunciated
by MM. Mallard and Le Chatelier, who reported upon it

to the French Commission dii Grisou,' had induced him
to address a letter on the subject, dated December 15,

1883, to the Prussian Wetter-Commission, urging them
as a matter of duty to take it up and investigate it 'oy a
series of large-scale experiments. The French Commis-
sioners, referred to, stated at the end of their report
that "they considered it established that coal dust in the
absence of fire-damp does not constitute an element of

' Annnlcs ties Mines, Janvier—Fevrier, 1882.
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danger." " It may, however, play an important p^rt in

aggravating the consequences of a firedamp explosion."

I had myself keenly felt how difficult it would be after a

verdict of this kind, emanating from such high authorities,

to make further progress in the work of convincing

practical mining men of the truth of the views I had
previously advocated in the pages of the Royal Society's

Pioceedmgs. For that reason, and in the absence of some
powerful weapon wherewith to meet the French Com-
missioners with some chance of success, I have hitherto

desisted from doing battle with them, although I have

been satisfied they were in error from the first. The
required weapon has been provided by Herr Hilt, the

spokesman of the Prussian Commission, and may now,

I think, be made use of without much fear of future

contradiction.

Speaking of coal-dust from Pluto Mine, in Westphalia,

Herr Hilt says, as the outcome of a long series of

practical experiments on the largest scale yet attempted :

" Es kann keinem Zweifel unterliegen dass mann mit

dieser Staubsorte bei Verlangerung der Strecke und
Streuung auch der Flamme eine beliebige Lange wiirde-

gebenkonnen. Ganz ahnlich erhlilt sich der Staub von

Neu Iserlohn." Or :
" There can be no doubt that with

this kind of dust the flame could be lengthened out to

any desired extent, provided the gallery and the layer of

dust on its floor were made equally long." " The dust of

Neu Iserlohn behaves in exactly the same way." '

After carefully examining the details of this report, I

think it not improbable that many, if not most, of the

other twenty-four kinds of coal-dust that were subjected

to experiment would have given results similar to those

which led to the foregoing remarks had they been em-
ployed in the same state of minute subdivision. Uifler-

ences in chemical composition do not appear to have as

much effect in controlling the length of flame produced

by a given dust under a certain set of conditions as the

comparative fineness of the particles of which it is com-
posed. In order to show the effect of fineness Herr
Margraf has divided the dusts into five classes, as

follows :

—

Designatic

Length cf Flame pro-

duced by firing 230
grm. of powder in

cannon next floor, tile

floor being strewn
with coal-dust for a
length of 10 m.

... 21 to 31 in.

13 to 21 m.

12 to IS m.
6 to 12 m.

Five, beginning with Pluto Very fine

Twelve, ending with Camp- \ p..

hausen ]
Four Medium
Five Coarse ..

Some experiments were also made with dust passed

through sieves having meshes of various widths, which

showed that the finer the state of subdivision, the longer

was the corresponding flame.

From this it is obvious that before anything definite

can be ascertained regarding the influence of chemical

composition, it will be necessary to reduce the dusts to a

uniform standard of fineness. Herr Margraf proposes to

do this by passing them through a sieve with meshes i mm.
wide. I am afraid, however, that some more exact method
of effecting a separation of the very fine from the moder-
ately fine particles will have to be resorted to before a

satisfactory result can be looked for. A current of air

ascending slowly at a uniform rate would be a better

means than any conceivable kind of sieve.

I have on several previous occasions pointed out that

when a colliery explosion has been begun in a dry mine
the coarser particles of coal-dust are winnowed from the

finer ones by the blast of air which sweeps through the

workings in advance of the flame. It seems to me that

^ It may be instructive to compare this conclusion with the second

sentence of No. i paper, "On the Influence of Coal-dust in Colliery Explo-

sions," Proc. Roy. Soc, 1876 ; the second last sentence of No. 2 paper, ihif.,

1879 ; the conclusion of No. 3 paper, r'did., 1881.—(Abstract).

under these circumstances experiments made with any
other than the finest particles of each kind of dust can
serve no practicable purpose whatever, and that any
general conclusions drawn from them must necessarily be
misleading. It is further highly probable that this is the

rock upon which the French Commission was ship-

wrecked.
They had ascertained by actual experiment that, as the

coarser particles of any given dust were removed by sift-

ing, the flame produced under the same set of conditions

became longer and larger in proportion to the fineness of

the remaining dust. Yet they failed to carry the argu-

ment to its legitimate conclusion. They appear to have
been misled either by too much speculation, or by the

negative results of their experiments, due, it may be, to

the smallness of the scale upon which they were made.
They finally pronounced coal-dust to be an element of

very secondary importance in colliery explosions, thereby
allowing a splendid opportunity to slip from their grasp.

The Prussian Commissioners were not slow to take

advantage of the opening thus afforded them. Thanks
partly to the large scale upon which they have set to work,

partly to the natural fineness of Pluto and Neu Iserlohn

dust, they have been fortunate in obtaining a series of

positive results which amply confirm those previously

obtained with the somewhat smaller apparatus belonging

to the Lords of Committee of Council on Education set

up in this country under the auspices of the Royal Society

(INo. IV'. paper, " On the Influence of Coal-dust in Colliery

Explosions," Froc: Roy. Soc, 1881).

The dust brought from Camphausen Colliery does not

appear to stand very high on Herr Margraf's list, and
yet, since the publication of the memoir, that colliery has

been devastated by one of the most violent explosions on
record, in which it is admitted, I believe, that coal-dust,

and not fire-damp, was the principal agent of destruction.

Are we to conclude from this that the nine dusts which lie

between Pluto and Camphausen in the order of relative

danger are equally liable to produce a flame of indefinite

length under like favourable conditions .'' and, if so, is

it not obvious that the experiments are not as reliable

as might be wished, since they fail to tell us so ?

Before concluding, I might mention that Herr Hilt

refers to and agrees with a remark made by MM. Mallard

and Le Chatelier to the effect that the method ot experi-

ment followed by Sir Frederick Abel and myself when
using the apparatus described in my first paper was " too

little exact " to determine accurately what percentage of

gas is required to render a mixture of coal-dust and air

inflammable. My earliest experiments here referred to

were made with the view of finding, if possible, some
rational explanation of great colliery explosions which up
to that time appear to have baffled every attempt to

grapple with them, and were not intended to form a kind

of counterpart on the large scale of the exact eudiometric

processes resorted to in the laboratory. At the same
time I may state, however, that, so far as 1 have been able

to ascertain by reading and observation, the methods
then employed will compare not unfavourably, as regards

exactness, with any that have succeeded them, not ex-

cluding those of the Prussian Wetter-Commission.
W. Galloway

THE FAUNA OF RUSSIAN CENTRAL ASIA
NTIL within the last thirty years Turkistan has beenu unknown to science, and what is now ascertained

concerning its fauna and flora is for the most part inac-

cessible to the scientific world because written in Russian.

Not that autoptic writers of eminence upon the zoology of

the country are numerous. They do not number a dozen,

the names most conspicuous being Prjevalsky, Alpheraky,

Bogdanoft', Severtsofif, and especially Fedchenko. Prje-

valsky's routes do not touch mine, except in the Kuldja
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region, where also Alpheraky travelled, and collected

Lepidoptera, with a list of which he has favoured me. To
Bogdanoff and Severtsoff I am indebted for information

not previously published in English, whilst in connection

with the inimense work that bears Fedchenko's name I

have had the valuable help of Madame Olga Fedchenko,
who both accompanied her husband on his scientific

journeys and, after his lamented death, edited his works.
When I add that I have before me proofs of between
three and four thousand species of fauna and flora, in

about twenty lists with introductions, the scientific reader
will not need to be told that in the compass of a single

article I can but touch the fringe of the subject. I have
ventured to think, however, the readers of Nature might
be interested in a plain statement that would give some
idea of the little-known fauna of Turkistan, as well as

indicate what I hope to publish shortly in fuller form.
The part of Russian Central Asia through which I

recently travelled, and with which this paper will be
mainly concerned, lies between the Oxus and Irtish

Rivers, and between the 38th and 50th parallels of north
latitude, which region comprises vertically all altitudes

from the salt plains, 600 feet above the sea, to the moun-
tain plateaus of the Pamir, 15,000 feet high.

The species of mammals in Turkistan exceed So in

number. Among them may be mentioned 7 species of
bats, the long-eared hedgehog, and the white-clawed bear.

To these must be added the badger, otter, and other
Mustclida, including three species of marten. Of the

last I was able to secure some skins and skeletons, which
are now in the British Museum. The wolf abounds

;

also a wild dog
; 3 species of fox ; the tiger, snow-leopard,

cheetah, and other cats. The salt-plains are frequented
by the souslik, and many other rodents, including the
hairy-nosed porcupine. To these should be adied the
Persian gazelle, the Saiga antilope, the Siberian ibex, and
the Maral stag. 1 saw at Kuldja and Tashkend speci-

mens of the skull and horns of the Thian Shan sheep,
which is bigger than a donkey. The horn is more than
four times the length of the skull, and the head complete
weighs upwards of 70 lbs. The yak is kept by the Kara-
Kirghese. The Russians, too, as an experiment, have
introduced some cross-breeds into the plains.

The birds of Turkistan number nearly 400 species, to

which may be added 27 frequenting the Pamir. The
diurnal birds of prey, such as vultures, eagles, hawks,
&c., number 36 species, some of which the Kirghese
train for hunting. Of nocturnal birds of prey there are

9 species of owls. There are thirteen species of crows,
and no less than 40 of the finch family, including a new
species of sparrow. The thrush family is represented by
the blackbird, black-throated, misletoe, and some other
thrushes. There are more than 40 of the warbler family,
many of them being known in Western Europe, sucb as
the greater nightingale, the bluethroat, redstart, redbreast,
and others. Six species of the titmouse family are found
in Turkistan, only one of which, however, the well-known
o.xeye, is common also to England. Two species of dip-
per are found throughout the country, and other small
birds are the Nepalese and European wrens, the Syrian
nuthatch, and no less than 10 forms of wag-tails. Of
pipits there are 7 species, and 14 of larks. The hoopoe
I saw when coming south from Sergiopol, and again in

the streets of Vierny. Other Turkistan birds are the
bee-eaters, the three-toed woodpecker, the ubiquitous
cuckoo, and the wonderful Pallas's sand-grouse, which
last, some twenty years ago, invaded Europe in such an
astonishing way.
Among gallinaceous or game birds are found in

Turkistan the black grouse, the capercailie, four
species of partridge, the quail, Mongolian pheasant,
pea-fowl, and common cock. Of the swan, goose, and
duck tribes there are nearly 30 species. Wading-birds,
again, are found in great variety, and among them a

red-billed curlew, thought at first to be a new species. It

has red legs, and a remarkably long red beak, bent at the
end, and well adapted for picking up worms from between
the pebbles of the beds of the mountain streams it

frequents.

Reptiles are represented in Turkistan by 33 species of
lizards, vipers, and tortoises. Of the last I tried to bring
for the Zoological Gardens a species {Homopus liorsfieldi),

and it travelled asleep with me some hundreds of miles
from Tashkend, but on approaching Odessa it was found
to be the sleep of death. Almost all the serpents are
non-venomous. Of amphibians there are five -species,

including the edible frog and green toad.

The fishes of Turkistan are composed half of European
and half of .'\siatic forms. The European forms belong
principally to the lower course of the Syr-daria, Aniu-
daria, and part of the Zarafshan, whilst certain genera
belong exclusively, so far as is known, to the high moun-
tainous countries of Central Asia. The total number of

Turkistan species probably exceeds fifty. Of these twenty-
five at least belong to the carp family, and there are taken
besides sturgeon, trout, pike, barbels, gudgeon, rudd,
roach, bleak, bream, loaches, and perch. The fishes of
the Zarafshan are particularly noticeable. Of fifteen

species found therein not less than five belong to genera
met with in numbers in Kabul, Kashmir, Nepal, and the
Himalayas. To one of these genera belongs the Marinka,
remarkable for its poisonous eggs. The greatest find,

however, among the ichthyological fauna of Turkistan has
been the Scapliirhynchus, of great importance, not only
from a zoological, but also a biological point of view, on
account of the extreme smallness of its eyes and the rudi-

mentary condition of its air bladder. This fish, and
certain geological questions connected therewith, was
referred to in Nature in connection with a letter on the

Oxus that appeared in the Tiims on January 7 last.

If for Mollusca we enlarge our area to take in Kashgar
and Ladak, then we have in " Central Asia" thus formed

93 species known up to the present time, the land snails

being scarce in the desert plains as compared with the

larger number and more peculiar forms in the mountain
regions. Among the fresh-water Mollusca the predomi-
nant feature is the large number of air-breathing species

which live in stagnant water, and the almost total absence
of the genera living in running water. It has been sug-

gested that this scarcity may be due, as in Switzerland,

to the low temperature and stony bed of the rivers.

Among the 50 species of Crustacea known in Turkistan
there was not discovered for a long time a crayfish ; but
Madame Fedchenko informs me that one of a variety new
to the species hitherto known in Russia has been recently

found. Among the Crustacea inhabiting the fresh waters

of Russian Central Asia a very large number of West
European species is found, and the new species are, in

the majority of instances, very similar to the commonest
in Central and Southern Europe.
Of the 16 families to which European spiders are said

to belong, all, except two groups very limited in number,
have their representatives in Turkistan. The 146 species

known there belong to 55 genera, which constitute ap-

proximately one-half of the total of European genera.

The Taraiituht are remarkable in that there are found
in the Zarafshan Valley forms which in Europe are met
with in countries far apart from each other, and have been
reckoned as different species. The most widely dis-

tributed form is that with the lower part of the abdomen
quite black ; next comes the form witji coloured edges

;

and, finally, that with the lower part almost entirely

orange. The scorpions of Turkistan are identical with

those met with in Trans-Caucasia, and the distribution of

one species {Solpuga intrepida) is remarkable. First

found in Spain, it was seen later on the Indersk Moun-
tains, then in the Zarafshan Valley, besides which speci-

mens of this harvestman have been found in Viernv.
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The animal is reckoned poisonous, and its bite has in

certain cases been followed by death, although nothing is

yet known of its poison-apparatus.
The species of Turkistan beetles are estimated at 1000.

1 have before me a list of 500, some of them as yet un-
published. Amongst the most remarkable is the Copris
tumulus, the largest specimen measuring one inch and
three-quarters long.

The hymenopterous fauna of Turkistan is not yet fully

worked out, but I may observe that of McUifera there
are known 438 species, and of Sphegida upwards of i Jo.

As regards the latter, the valleys of Ferghana and the
Zarafshan do not present many specialities. On the
other hand, the Kizil Kum desert abounds in new species
and even genera, sharply distinguished from known spe-
cies both in the form of the body and in the beauty and
size of the individuals. There is, moreover, a remarkable
similarity between the species belonging to the Kizil Kum
and the Eg>'ptian sands. Of Scoliidir 30 species are known,
whilst oi Ahitillidcc 18 species have been treated by Gen.
Radoszkovsky, who informs me that Gen. Komaroff, now
military governor of the Trans-Caspian district, has
quite recently made scientific explorations between As-
khabad and Merv, and that among the insects collected
by him about Askhabad are six speces oi Mutillidcr, four
of which are marked as new, and one as a new genus.
Of 36 species of ants collected in Turkistan, 7 only
were new. The Formicids of the region seem
to be very similar to those of South Europe. This
is not astonishing, since the mean temperature of a
Turkistan summer differs little from the mean summer
heat in Southern Europe, and this case only proves once
more that, in general, countries with summers alike have
greater similarity with regard to fauna and flora than
countries lying under identical isotherms with different
summers, This peculiarity is evident with regard to
Formicidae, because, for example, in Italy and Turkistan
they have an identical summer ; and though the winter
in Turkistan is long and cold, it does not appear to have
much influence over the ants, which are protected there-
from. European species which live in trees and woods
appear to be in most cases absent from Turkistan. Of
the new Turkistan species one Ischnomyrmcx rhapliidii-
ceps) is specially interesting, as closely allied to two
species inhabiting countries between the tropical and sub-
tropical zones of the southern hemisphere. It is remark-
able, therefore, to meet with a species of the same genus
in the temperate zone of the northern hemisphere, and it

may be presumed that these last Iiave existed in Turkistan
since the Tertiary period. I ha^•e yet to mention Chrysi-
diformes, of which 53 species have been found in
Turkistan, and among them 2 new genera and 15 new
species.

Before passing from hymenopterous insects I may
mention that, though saw-flies are not numerous in the
Zarafshan Valley, yet there is one form particularly re-
markable, for, with a normal male, related to the group
Selamirida: is a female without traces of wings. Affected
by this absence of wings, the thorax undergoes important
changes, and appears greatly swollen, and all the females
generally have the appearance of little bags. Its relation
to this family is said to be astounding, since it is the only
example of the wingless form in the whole family of saw-
flies. All the other specialities of structure, however, as
well as the wings of the male, confirm it.

One of the first lists made of the butterflies and moths
of Turkistan enumerated 367 species, of which 122 species
were oi Microhpidoptera. The great majority (2S4) were
caught in the oases and hilly districts between 750 and
4500 feet above the sea ; 41 species also were taken on
mountains up to Sooo feet high, and 28 species from 8000
to 13,000 feet. Mr. Alpheraky, of Taganrog, has furnished
me with a list in manuscript of 377 species of Lepidoptera
collected by him in 1879 in the district of Kuldja and the

surrounding mountains ; but even these two lists together,

1 am told, give only an incomplete enumeration of the

Lepidoptera of Turkistan, which contains a large number
of new forms.

As we travelled from Tashkend to Khojend dragon-flies

were so numerous that we caught several specimens by ex-

tending a butterfly-net from our carriage. The neuroptero-
logical fauna, however, of Turkistan is only partially

known. Mr. MacLachlan has treated upwards of 60
species, most of them European in character, and many
of them belonging even to Western Europe, whilst there

is also an unimportant mixture of the Indian element.

There is a mingling again of the Indian element in the

orthopterous fauna of Turkistan, but the Indian species

are much fewer than the European. This fauna is par-

ticularly like that of South Russia, and it contains a large

number of West European species. The non-European
species are from South Asia, among which are a few from
more distant countries, particularly from Africa. The
total number of species known in Turkistan exceeds 70.

.Among them should be mentioned two locusts, and a
third called locally Prus. Ravages of the former have
been complained of in the neighbourhood of Perovsk and
of the '^ Prus" in the Zarafshan Valley.

Of Heiiiiptcra I have no list of species, but I saw a

fine collection at Tashkend, made by Mr. Oshanin.
I come, lastly, to Ces/odes, or intestinal worms. Of 47

species known in Turkistan, 2 are found in man, 3 each
in the dog and sheep, 2 each in the cat and goat, and i

each in the horse, ox, and marmot
; 30 are found in birds,

2 in reptiles, and i in fishes. Of all the Vermes the

most interesting is what the Bokhariots call the Rishta
{Filaria medinensis'). The parasite is found at Bokhara
and certain adjacent towns in the water of stagnant pools,

which the natives drink, and suffer in consequence from
the rishta disease. The worm develops under the skin,

lengthening at the rate of about an inch in a week, until

an abscess is formed, through which the head (as is said)

of the parasite appears. The problem, then, is to extract

the animal entire. Native specialists insert a needle, and
one end is drawn out by the fingers of the right hand,
whilst those of the left press the adjacent part. Russian
medical men wind off the animal on a reel, so much as

comes out daily without force, till the whole, commonly
three feet in length, is extracted. If, however, the worm
should break, thousands of fresh germs are liberated from
the broken part, and the illness continues for several

months. I met with an unsuccessful case at Samarkand,
and was given by the doctor some pieces of the rishta,

which I brought in spirits to London.
The appearance of the worm is of a milk-white colour,

resembling cooked vermicelli, and it can be stretched like

a piece of elastic. The investigations of Prof Fedchenko
brought to light some very interesting facts concerning the

rishta, the first of which was that the germs of the parasite

cannot live in very fresh water, which is in keeping with

the fact that the parasite appears only in those places

where the people are forced to use standing water. The
rishta is the last of the Turkistan fauna that I can men-
tion here, but I hope within a few weeks to publish fuller

particulars, through Messrs. Sampson Low and Co., in a

new work entitled " Russian Central Asia, including

Kuldja, Bokhara, Khiva, and Merv, with Appendices on
the Fauna, Flora, and Bibliography of Russian Turkistan."

Henry Lansdell

FIELD EXPERIMENTS AT ROTHAMSTED 1

THE above Report, forwarded to us, bears the name of

no publisher, and is not priced. It therefore may
be taken as a private issue, copies of which can only be

' " Memoranda of the Field Experiments conducted on the Farm and in

the Laboratorj' of Sir John Bennett Lawes, Kart., at Rothamsted, Herts.,
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had by application to Sir John Lawes at Rothamsted

Park, St. Albans.

The task of reviewing matter of so condensed a charac-

ter as this is by no means easy. Ever since 1840, Sir John

Lawes has carried out field and stall experiments on a

scale well worthy of a national enterprise. Elaborate

papers by this most enterprising of experimentalists, and

his equally well-known coadjutor, Dr. T. H. Gilbert, have

poured forth from Rothamsted during the entire memory
of the present generation. During the last twenty-five

years the scientific staff presided over by Dr. Gilbert has

consisted of two, and sometimes three, chemists, and as

many competent assistants, a botanical assistant, two to

four computers and record-keepers, besides laboratory

men. From 1S47 to 1SS4 ninety-six memoirs have been

contributed upon subjects bearing upon the soil, the

plant, the atmosphere, drainage water, and rainfall,

utilisation of sewage, animal nutrition, feeding-materials,

manures, the occurrence of fairy rings in pastures, c&c,

&c. There is, in fact, scarcely a topic of agricultural or

pastoral life which has not been investigated at this great

English Agricultural station, and that through the enter-

prise of one man.
The Memoranda commence with a summary of rain-

fall and drainage extending backwards to 1851. Not
only is the local rainfall given for each month over a

period of nineteen years, but also the amount percolated

through gauges of 20, 40, and 60 inches in depth of

soil, the amount evaporated, and the amount retained by
capillary attraction in the soil. Thus, as a general sum-
mary of the total rainfall, we find 45 '3 per cent, percolated

through 20 inches depth of soil, 47'4 per cent, through 40
inches of soil, 4r9 per cent, through 60 inches of soil,

as indicated by rain- or drain-gauge, while the remainder

is accounted for by evaporation or retention in the inter-

stices of the soil. The averages obtained by unremitting

observation from 185 1 to 1S70 are used in comparison
with subsequent years, as in the case of the last completed
record from September, 1S82, to August, 18S3. The three

last columns of the tables given are devoted to the nitro-

gen removed in solution by percolation of drainage-water

calculated in pounds per acre, by which we see that, at

the depths above-mentioned, from 36 to 44 lbs. of nitrogen

per acre are annually carried down from the upper layers

of the soil to a depth of 5 feet and more.

One of the most attractive series of experiments, ex-

tending now over a period of thirty years, is that carried

out upon permanent grass-land in the Park at Rothamsted.
Space forbids more than a most cursory sketch of these

experiments. Like all the Rothamsted investigations,

the first aim is practical and comparative. The questions

asked are as follows:—What is the effect of various

applications to grass land ? Which gives the largest

return ? What is the effect upon the herbage of con-

tinuous and of varied treatment? What is the effect

upon the soil of long-continued privation and of long-

continued feeding with simple and combined dressings .''

The investigation is at once chemical, physical, and
botanical, and the change wrought in the character of the

herbage of various contiguous plots of natural pasture, as

well as upon the soil to a great depth, is most remarkable.
Perhaps the chief interest in the experiments upon

crop cultivation will still centre around wheat. Broad-
balk field, on the Rothamsted estate, is unicjue, so far as

treatment and croppinggoes. In 1839 this field carried a
crop of turnips, manured with farm-yard dung ; in 1840
it was barley; in 1841, peas ; in 1842, wheat ; in 1843,
oats ; all the four last crops being unmanured. The field

was, therefore, according to all farming rules, in an
exhausted state when the first experimental crop of wheat
occupied it in 1844. Every year since 1843 has this field

carried wheat, and, with some exceptions, nearlj- the same
description of manure has been applied to each plot. In

this field the visitor, during the present summer, will see

the forty-second wheat-crop growing without manure of

any description upon the unmanured portion of the field,

still keeping up a wonderfully uniform yield of about
thirteen bushels per acre—or about the average yield of

wheat-lands in the United States of America. This is a

striking fact for those who fear the eventual exhaustion of

our soils. Equally startling is the result from the con-
tinued use of nitrate of soda year after year. This ferti-

liser is looked upon by many landlords and agents with
suspicion as a stimulator and exhauster of the soil ; and
yet after forty-one years application of nitrate of soda,

and nothing else, we have the astounding result of an
average of 23J bushels per acre, or double the yield of the

unmanured plot. And, although it is true that the yield

of the unmanured and nitrate of soda plots is less upon
an average from 1868 to 1883 than it was from 1852 to

1867, yet it is equally true of the plot manured with

14 tons of farmyard manure annually ; and this fall-

ing off is therefore probably due to a succession of

bad seasons, more than to any actual exhaustion

of the soil. Another striking fact brought out in these

experiments is the excellent results achieved by applica-

tions of artificial fertilisers as contrasted with those ob-

tained from farm-yard manure. In the latter case, where

14 tons of dung have been annually applied to the wheat-

plot for forty years in succession, the very satisfactory

yield of 33^ bushels per acre has been obtained over the

entire period. When, however, a well-compounded mix-

ture of artificial fertilisers has been applied, a larger yield

has been obtained. For example, 200 lbs. of sulphate of

potash, 100 lbs. of sulphate of soda, 100 lbs. of sulphate

of magnesia, 3i cwts. of superphosphate, and 600 lbs. of

ammonia salts, have given upon an average over the

same long period 36 bushels per acre year by year. We
must not draw these remarks to a conclusion without at

least noting the interesting experiments upon barley, the

leguminous crops, clover sickness, root crops, and
potatoes. The memoranda close with a synopsis of a

series of experiments upon rotations of crops commenced
in 1848 in order to test the effect of growing crops in ro-

tation, instead of continuously, and so to arrive at pre-

cise results when a system of mixed farming is pursued

with and without manures, and in conjunction with sheep

farming. JOHN Wrightson

T
RECENT EXPLORATIONS OF THE PAMIR
HE third fasciculus of the Izvestia of the Russian

Geographical Society contains three very interesting

papers, by D. L. Ivanoff, on the Pamir, being the results

of the expedition of ^IM. Ivanoff', Putyata, and Ben-

dersky, already mentioned in Nature. The first of these

papers deals with the journeys of the members of the

expedition ; the second contains the author's views on

the orography of the Pamir ; and the third gives a de-

scription of the flora, fauna, and inhabitants of this " Roof

of the World." Leaving aside the purely geographical

part (M. Ivanoff's papers should be translated into

English), I shall sum up the most important orographical

results arrived at by the author, as also his observations

on the natural history of the Pamir.

As to its limits, so variously determined by geographers,

M. Ivanoff places them—rightly in my opinion—as

follows :—The Alay Mountains in the north, the Hindu-

kush in the south, and the Kashgar Mountains in the

east. As to its western limits, the following remarks

ou'Tht to be made :—The whole of the highlands on the

upper .Amu-daria must be divided into two parts—the

Eastern Pamir and the Western. The Eastern Pamir is

a very high plateau, intersected by numerous valleys,

rivers, and lakes, with an average height above the

sea-level of 12,000 feet (from 10,000 to 14,000). These

valleys are either separated by chains of mountains
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or by low swellings which mostly reach only from noo to

1500 feet above the level of the surrounding valleys, and

very seldom 3000 feet. The slope of these swellings above

the valleys is so gentle that water-sheds only 1 100 to 1 500

feet high are often twenty to lifty miles distant from their

foot. These high valleys strictly correspond to what the in-

habitants call "Pamir." "Pamir" signifies, in fact, "a
flat roof," and when the inhabitants want to describe it

in more detail, they add :
" broad valleys between low

mountains, so high, however, that nothing but grass may
grow on them ; where there is nothing," they say, " and

the earth is like the palm of the hand, that is the

Pamir." So they describe what a geographer would

call a High Plateau. This plateau has, on the

whole, the shape of a great horse-shoe, in the middle of

which are situated the mountains of the Murghab and

Alichur. This does not imply, however, that there are

absolutely no mountain-ridges on the plateau ; no ant^t--

haiifle Gebi>\^e, as Karl Ritter would say. The Pamir

chain of mountains which runs east-north-east between

the Pamir and the Alichur rivers in the south belongs

to this category. It rises above the Great Lake as a

stone wall 3500 to 5000 feet high ; but it has its foot

in the 10,000-feet-high valleys which surround the lake,

and belongs to the category of the angehaufte Gcbirgc.

Several other lower chains, such as the Alay, Trans-Alay,

Riang-kul, Murghab, Alichur, and Vakhan, run in the

same direction over the surface of the great plateau, and
have the same character.

As to the Western Pamir, which might be described as

the mountainous Pamir, it has quite another character.

The whole of the plateau sinks towards the west, but, at

the same time, numerous chains of mountains make their

appearance. We have there, according to Ritters classi-

fication, an Alpine country. The rivers, which flow lazily

in the east, become rapid, their valleys narrow ; crags,

rocks, and hills confine them ; the routes become diffi-

cult, and the mountain-passes very rare. The rich prairies

of the east disappear also, giving place to forests, and,

lower down, to agriculture, which rises as high as Sooo

feet in the north and 10,000 feet in the south. Even the

inhabited valleys are mere mountain-gorges. It is obvious

that, under such conditions, the real western limits of the

Pamir cannot be determined with exactitude ; and we
consider M. Ivanoff very near the truth when he says

that the Western Pamir merges into the Alpine highlands

of the Darwaz, Shugnan, and Badakshan. The hmits

are thus far more undefined in the west than in the north

and east. The author considers, thus, that the Shugnan
and Darwaz ought not to be included in the Pamir proper

;

they might be considered rather as a highland which has

risen at the intersection of the eastern with the north-western

ones of the Hindu-kush (as border ridges ?). The Pamir
would thus appear as a mighty plateau about 170 miles

long, 200 miles wide in the meridional direction, and
covering nearly 34,000 square miles.

As to the much-spoken-of meridional upheaval of the

Bolor, M. Ivanoff points out that there are absolutely no
traces of upheavals having a direction either from north

to south, or even towards north-north-west or north-

north-east. On the contrary, all his observations on the

stratification of rocks—and they are numerous—show
that the stratification follows the direction either of east-

north-east (that of the whole Central Asian plateaux), or

north-west, that is, that of the Hindu-kush. The same
is true with regard to longitudinal valleys, which always
follow a direction towards north-north-east. As to the

Kashgar Mountains, still unexplored, they seem to repre-

sent a repetition of shorter chains running towards north-

west, and arranged in echelon.

If this opinion of M. Ivanoff is confirmed—and it

most probably will be, as it pretty well corresponds
with the broad lines of the structure of the Central

Asian plateaux, as also with what is already known

as to their structure—we shall have definitely to re-

nounce seeking for meridional chains in this part of

Asia. We have already been brought to renounce
them in North-Eastern Asia, where I believe I have
proved that neither the Great Khingan nor the Kuznetzki

Alatau, nor even the Sikhota-alin, have this direction.

On the contrary, we will perceive that the Pamir is only

the highest terrace of a series of plateaux extending

throughout the central parts of Asia in a north-eastern

direction from the source of the Amu to Behring Strait.

But let us return to M. Ivanoft''s papers, and to

his observations on the flora and fauna of the Pamir.

The high valley of the Alay already belongs to the Roof
of the World. It is covered with rich prairies, the chief

elements of which are Graminea;. Nearer to water you
find a thick growth of Carex physodes, which has given

its name, Riang, to so many parts of the Pamir high-

lands. Numerous species of Papilionacea:, many of them
relations of the flowers of our European meadows, give a

pleasant aspect to the steppes of the Alay in June. The
same character—a mixture of the vegetation of the

steppes with that of cold climates and highlands—is

found also on the Eastern Pamir as you advance further

south. But it is sufficient to descend into the valleys of the

west to find immediately a far richer flora and, very

soon, corn-fields.

The animals inhabiting the Pamir are also a mixture of

those of the steppes with those of Alpine regions. The
tame yak {Bos indicus) is met with the well-known
" arkhars." Although their horns are scattered in great

numbers on the Pamir, they are far from disappearing,

and M. Ivanoff has seen numerous herds of from 100

to 150, and considers that they ought to be counted by
thousands in the neighbourhood of the Great Lake. In

the mountains the " kiiks " {Copra, probably silnrica)

are numerous, but very difficult to approach ;
the brown

bear is common, and M. Ivanoff's men killed four

of them. The wolf of the steppes unavoidably accom-
panies the herds of arkhars. The yellow marmots
{Arvicola caiidatus) are \-ery numerous ; the steppes

of the Pamir are their true dwelling-places, and the

expedition has met also with great numbers of small

Siberian hare, which is common on the Issyk-kul. The
Indian goose, the Syrrhaptes of the high steppes, the

Megaloperdix tibetaua in the rocky hills, and the Perdix
chukar—this last met with only once at a height of 14,000

feet—are especially worthy of notice.

As to the climate of Pamir, it is, of course, very severe.

The winter reigns in full for seven months As to frosts,

there is hardly one single month without them, and
even on July and ,'\ugust nights the expedition experi-

enced frosts of 6" below zero. There are places on the

Pamir where snow rarely reaches a great depth, but, its

distribution depending mostly upon the prevailing winds,

there are places where it falls in thick layers. As to the

rivers, even the Murghab freezes for some time.

The true inhabitants of the Pamir are the Kirghizes,

namely, the Kara Kirghizes, who belong to four different

stems—Teit, Gadyrsha, Nayman, and Kiptchak. The
chief settlements are situated in the valleys of the

Northern and Southern Ghezia, about the Riang-kul, on

the Ak-baital, the Ak-su, the Alichur, and in the basin

of the Kokui-bela. They are found also on the Upper
Tagarma. These Kirghizes are very much like those of

the Alay, but a special feature of them—very rare, on the

whole, with the Mongolian race—is that they continually

suffer from tooth-ache : perhaps it depends upon the

climate ; at any rate, common disease—an inflamma-

tion of the eyes—obviously depends upon the clouds

of salt dust raised on the Pamir by the western winds.

They spend the winter, at a height of 11,000 to 12,000

feet, in the same tattered ktbitkas, that they in-

habit in the summer, and know nothing of the warm
dwellings erected for the winter by the Alay Kirghizes.
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In the summer they ascend to the hilly tracts, reaching

about 14,000 feet, in order to save their cattle from the

mosquitoes. Though living chiefly on milk produce, they

still are dependent upon the inhabited countries of the

west, for they are accustomed to the use of bread. The
other race inhabiting, if not the Pamir itself, then its

outskirts, are the Tadjiks. In the high valleys of the

Shugnan, the Roshan, the Darwaz, and the Karategin,

they occupy the narrowest gorges of the mountains, try-

ing to escape there from the persecutions of their khans,

who are themselves vassals to the neighbouring larger

states like Bokhara, Kokan, or China. Being Shiites,

they are still more persecuted by their Sunnite rulers.

Their dwellings are miserable hovels built of rough

stones. Broad wooden platforms, under which fowls and
young goats are kept, are divided into numerous compart-

ments, which might be called rooms, each of them having

its special destination as a kitchen or as a room for

weaving, and so on. Notwithstanding the surrounding

poverty, one feels comfortable in their poor hovels, the

walls of which are decorated with numerous clay pil-

lars, niches, and a variety of paintings very artistically

made by the women, who have found the means of

fabricating even boxes from clay mixed with husk.

The pottery, all made by women without instrumental

aid, is striking in the artistic feeling infused into its

fabrication. Their fields are not less striking by the in-

credible labour which has been spent in clearing them
from millions of stones. There are " fields " not larger

than a common-sized table, cleared with effort, or arti-

ficially made by the side of a mountain stream. They
keep some cattle, and, during the summer, mount with it

to higher tracts. The Pamir is visited by many savda-

gais, or traders, from Kashgar, Badakshan, or Ferghana,
who supply the Kirghizes and Tadjiks, at very high
prices, with manufactured produce, receiving in exchange
their own produce.
M. Ivanoff remarks that the srnall preliminary map

published in the I^i'L'sfia, to illustrate the explorations

of his expedition, is still incomplete, and does not quite

correctly represent the results of his investigations. The
larger completed map will therefore be welcomed when it

appears. P. K.

NOTES
A MEETING of the General Committee of the Darwin

Memorial Fund was held last week at the rooms of the Royal

Society, Prof. Huxley, President, in the chair, when it was

stated by the treasiu-er, Dr. Evan's, that, after payment for the

statue and other expenses, a balance of about 2200/. would

remain. The following resolutions were then passed :
—" That

the statue of Darwin be made over to the Trustees of the British

Museum in trust for the nation." "That the balance of the

fund, after payment for the statue and medallion and incidental

expenses, be transferred, under the name of the ' Darwin Fund,'

to the President, Council, and Fellows of the Royal Society in

trust to invest the same in or upon any stocks, funds, or securities

authorised by law as investments for trust moneys." " That the

President and Council of the Royal Society apply from time to

time the dividends and interest of such investments in such a

manner as shall to them appear best calcvdated to promote bio-

logical studies and research." " That a list of subscribers and a

statement of the accounts be printed and circulated, together

with the resolutions now passed, and that a woodcut or some

other representation of the statue accompany the statement."

The statue, by Mr. Boehm, R. A., has been placed in the great

hall of the British Museum (Natural History), Cromwell Road,

and arrangements for its unveiling will be made shortly.

The vacancy created by Prof. Bayley Balfour's retirement

from the Regius Chair of Botany in the University of Glasgow,

which we announced some time back (Nature, March 12,

p. 441), has been filled by the appointment of Mr. F. O. Bower,

F. L. S , Lecturer on Botany in the Normal School of Science,

South Kensington Both as a teacher and by his important

researches in the morphology of Gymnosperms and the Vascular

Ciyptogams, Mr. Bower has rapidly assumed a leading position

amongst the younger generation of botanists, and the loss of his

services to the Normal School is much to be regretted. Mr.

Bower is an M.A. of Trinity College, Cambridge.

The Goldsmiths' Company has contributed one hundred

pounds towards the fund which is being raised for the family of

the late Henry Watts, to which we have already drawn attention

in these columns.

The Court of Assistants of the Fishmongers' Company has

unanimously resolved that a grant of 2000/. be made to the

Marine Biological Association of the United Kingdom— 1000/.

to be paid this year, and the remainder in annual sums of 200/.

during the next five years.

The subject of Mr. Romanes's Rede Lecture on June 2 wil

be "Mind and Motion."

The subject of Prof. W. G. Adams's British Association

address will be " The Electric Light and Atmospheric Ab-

sorption."

At a meeting of the directors of the Ben Nevis Observatory

held on Thursday last week, it was agreed to add a printing

press to the establishment, for printing each day the hourly

observations, with a view to their distribution among the more

distinguished meteorologists and prominent meteorological insti-

tutions in different parts of the world.

The verdict of the jury who considered the case of the Usworth

Colliery explosion, whereby forty men and boys were killed

early in the present year, is important as marking what appears

to be the commencement of a new era in the history of these

phenomena. It is probably the first expression of opinion from

a public body of this class to the effect that coal-dust and a

small percentage of fire-damp can play the part that has hitherto

been usually ascribed to fire-damp alone. They found that the

explosion was caused by a shot, the fire of which acted upon

" Ih'. coal-dust and a small percentage 0/ gas." The convenient

and time-worn "outburst of gas" theory, which consigned the

helpless miner to the vicissitudes of chance, and exonerated

colliery owners and their agents from all responsibility, seems on

the point of giving way before its rival the coal-dust theory,

which points out an easy means of preventing great explosions

of this kind. The latter theory has doubUess a hard battle still

to fight against prejudice and ignorance, but it has all the

advantages of youth and vigour on its side, and is supported by

a number of facts which appear to be incontrovertible.

The Russian Geographical Society has just issued a pro-

gramme of climatological and phenological observations, which,

it is to be hoped, will be adopted by numerous observers. The

number of plants and animals enumerated is smaller than in

most similar programmes, it being the aim of the Society to

make the task of the obse-vers as easy as possible. A new

feature of this programme are observations on the condition of

the snow covering the ground, the time of its appearance and

thawing, the rise of water in the rivers at the melting of the

snow, &c.

M. Faye has been continued on the roll of teachers of the

Paris Polytechnic School, in spite of his having passed the time of

incapacitation by old age. The exception has been grounded by

the Minister of War on the plea of continued services rendered

to science. A banquet has been given to the worthy astronomer

by his admirers on this occasion.
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The Sanitary Congress opened yesterday at Rome.

In the Spanish Congress on Monday, Seiior Castelar

called attention to Dr. Ferran's experiments in inoculation

against cholera, and asked the Minister of the Interior to

give a subvention to enable Dr. Ferran to continue his ex-

periments on a larger scale. The Minister, in reply, said he

was unable to do so at present, but as soon as it lay in his power

he would grant a sufficient sum, although, in his opinion, Dr.

Ferran's experiments had not yet reached a sufficient degree of

certainty to prove a complete success. He added that a com-

mission of medical men would be appointed to visit Valencia

and other towns in order to study the experiments that are being

made. In reference to this subject Dr. Cameron, M.P. , writes

to the StaiiifarJ that the Under-Secretary for Foreign Affairs

has promised to instruct the British Minister at Madrid to send

home translations of any reports bearing on the system of inocu-

lation with cholera vims attenuated by artiBcial cultivation, as a

protection against Asiatic cholera, discovered by Dr. Ferran, of

Valencia. This having come to the notice of Dr. Ferran,

that gentleman has sent Dr. Cameron a telegram giving

the results up to date of a great test experiment which is at

present being conducted by him, under the eyes of scientific

commissioners at Alcira, a town near Valencia, where an

epidemic of cholera is raging. According to Dr. Ferran's tele-

gram the population of Alcira is 16,000, and since the first of

the present month 5432 of its inhabitants have been inoculated

with his protective virus. That would leave the number of

those not inoculated about 10,500; or, accepting 16, coo as an

exact figure, precisely 10,568. Of the 10,500 persons who are

not inoculated, cholera has attacked 64, and proved fatal to 30.

Of the 5432 who have been inoculated it has, according to Dr.

Ferran, attacked only 7, and proved fatal in no single case. In

other words, since the commencement of the experiment on
May I, one person out of every 163 has been attacked among
the uninoculated population, and one person in every 352 has

died of cholera
; while among the inoculated population only

one person in 776 has been attacked, and not a single person in

the entire 5432 has died of the disease. Dr. Ferran concludes

his telegram by expressing the desire that a British Commission
should be sent to Alcira to verify these results.

The floating dome presented by M. Bischoffsheim to the

Observatory at Nice is now finished, and has been on exhibi-

tion in Paris during the past week. It is intended to cover a

colossal telescope ; it is 22 m. in diameter inside, and has a
circumference of 60 m., or 2 m. more than the dome of the

Pantheon. Instead of rendering it movable by placing it on
rollers, according to the ordinary method, it is closed below by
a reservoir for air, which rests on the water in a circular basin.

This system of suspension is said to be so perfect, that in spite

of its great weight, a single person can turn it completely round
the horizon. To provide against the water freezing, it has been
proposed to dissolve in it a salt to the point of saturation, but it

is feared that this may cause corrosion of the apparatus. Frosts,

however, are rare in Nice, and special experiments on this

subject will be made.

On Friday night the House of Commons agreed, without a

division, to a motion by Sir John Lubbock for a select com-
mittee to inquire whether, by the establishment of a forest

school, our forests and woodlands could be rendered more re-

munerative. The proposer pointed out that, while our interests

in the subject were greater than those of any other country in

the world, as we had 2,800,000 acres under wood in Great

Britain and about 340,000,000 in the Colonies, yet this was
almost the only country without a forest school. He referred to

the effect of scientific forestry in the Landes in France, and in

India, where the net forest revenue fifteen years ago was only

52,000/., while, since the est.ablishment of a forest department,

it had risen to over 400,000/. per annum. As a result of neglect

of the science in this country, students for India had to be

trained at Nancy, a school of course specially adapted for

Frencli requirements, and the forests in our Colonies and other

possessions (Cyprus and the Cape, for example) had to be put

under the control of foreigners, as there were no Englishmen

trained for the work. Sir John Lubbock, however, declined to

commit himself to the establishment of a Government school

;

it could not be left altogether to private enterprise, because a

school necessarily required access to a considerable area of forest.

He thought it worthy of consideration whether some interme-

diate system might be adopted which would enable some one

or more existing institutions to benefit by national forests. Mr.

Gladstone, whose interest in arboriculture is well known, could

not bind the Government to the establishment of a School o'

Forestry, although he recognised the universal ignorance on the

subject prevalent amongst land agents and others in England.

He distinguished the circumstances in India, where there are

important facts connected with the climate, and with the due

supply of moisture in the atmosphere, which are not present in

this country. The School of Forestry, moreover, he said,

which was established by the Indian Government in England,

was open to every one who could pay the fees. There was also

the difficulty that forests of large extent are rare here, and that

they are kept, not for purposes of profit, but of landscape beauty,

or pleasure and sport. In conclusion he said the Government

gave their hearty approval to Sir John Lubbock's proposal,

reserving, at the same time, their freedom with regard to the

recommeudations which the committee might make.

A TRANSLATION of Prof. Cremona's well-known work on the

" Elements of Projective Geometry," by Mr. C. Leudersdorf,

of Pembroke College, Oxford, will shortly be published by the

Clarendon Press. It is hoped that this may be useful to stu-

dents of a subject which has been, comparatively speaking,

neglected in this country, although much attention has been paid

to it on the Continent. The opportunity has been taken to

considerably enlarge and amend the book. AIL the improve-

ments to be found in the French and the German editions have

been incorporated, and a new chapter on " Foci " has been

added. The text has been carefully revised throughout, and has

received many additions and elucidations, some due to the author

himself and others to the translator.

On the night of Friday the 15th inst. one of the most terrible

storms ever witnessed in Vienna occurred there, by which shrubs,

trees, and even houses were wrecked ; and the cold accompany-

ing was so severe that several persons exposed to it during the

night were found frozen to death in the morning. In the Paris

Bullefin Inhrnalional of the moxmngoi the l6ih it is reported

that 139 millimetres of snow fell at Vienna. In all parts of

Austria and Hungary snow covers vineyards and fields, where

the crops were in an advanced condition, and incalculably great

damage has been done. The festivals of Pancratius, Servatius,

and Boniface, the Ice Saints of 18S5, will long be remembered

in this part of Europe.

We have received the report of the Rugby School Natural

Histoi-y Society for the past year. That portion of it which

relates to the Temple Observatory at Rugby has already been

noticed in these columns. The editors observe that it appears

to be a law of the existence of the Society (like 'that of the

animalcule Ama-lia proh'iis) that an infusion of life into one part

produces a corresponding decline in another. For some years

the botanical, geological, and archaeological sections absorbed

all energy, but now there is a decided movement towards zoology

and a decline in those sections once most vigorous. A fair start
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has been made with some zoological collections ; the aquarium,

however, has proved a failure, and the vivarium labours under the

disadvantage of never being reached by the sunlight. Several

short and interesting papers are published with the report.

TilE Russian Government has sent an official of the Education

Department to Vienna to study the State commercial and indus-

trial schools of Austria, these establishments being regarded as

models, and the Russian Government intending to organise

similar ones.

The Fish Culture Department at the International Inventions

Exhibition has proved a great success and attracted a large con-

course of visitors. During the past week many important addi-

tions have been made, including a magnificent model of a Fish

Culture Establishment exhibited by Mr. T. J.
Mann, and a

series of oyster beds, demonstrative of the process of breeding

and fattening oysters. A special feature has been made of

oysters this year in the Aquaiium, where they are to be seen in

numerous varieties imported from various quarters of the globe.

In close proximity to them are exhibited various dredges and

implements used in this particular fishery.

The Count Liitke Medal of the Russian Geographical Society

has been awarded this year to a work which deserves a special

notice. It is Prof. N. J. Zinger's work on the determination of

time by means of corresponding heights of difterent stars (trans-

lated in German by H. Kelchner, and published at Leipzig with

a preface of O. W. Struve, under the title : "Die Zeitbestimm-

ung aus con'espondirenden Hohenverschiedener Sterne. ") The

determination of time with great exactitude, for telegraphic

determinations of longitudes, by means of easily transportable

instruments, has already occupied the Pulkowa astronomers.

W. Struve and W. K. DoUen proposed very skilful methods of

observations. The latter had proposed to determine the time

by means of a special Repsold's circle from two passages of

two stars in the prime vertical. The exactitude reached by this

means was from o'o5 to 006 of a second; the circle had to

remain in an unaltered position for no more than five or six

minutes ; but the whole observation took about forty minutes.

Prof. Zinger's method, which is a further development of the

work begun by Maupertuis, Olbers, Hauss, Delambre, and

Knorre, consists in making two successive observations of two

stars chosen for that purpose, at the same altitude, by means of

any instruments which may not be divided with gi'eat perfection,

but whose level would only show the changes the telescope may

undergo when directed on two different azimuths. This method

was met first with some coolness, on account of the difficulty of

finding two stars which would culminate soon after one another

at the same altitude. But M. Zinger has shown that even with

a moderate telescope it is easy to have two stars easily found and

pretty well seen at daylight which pass at the same altitude at

.an average of no more than nine minutes one after another.

His tables render the task of finding such stars very easy, there

being in moderate latitudes no less than 160 pairs of stars

appropriate to that purpose. As to the ease and accuracy of

the method, it is sufficient to say that time is determined with a

probable error of no more than 0^04 of a second in no more than

half an hour, without even making use of the divisions of the

Repsold circle, and with only one reading of the microscope.

For several years Prof. Zinger's method has been submitted to a

very extensive test by Russian astronomers. So we learn from

Gen. Koversky's analysis of it, published in the last "Annual

Report " of the Geographical Society, that, when determining

by means of light-signals the difference of longitudes between

Pulkova and Parlovsk, and using a very plain instrument pre-

pared by M. Brauer on M. Zinger's principles, the difference

has been determined with an error of only one-fiftieth of a

second. M. Pyertsoff, in Mongolia ; Gen. Stebnitzky, in the

Caucasus, who considers the determinations of time from corre-

sponding heights of two stars quite as accurate as that deduced

from zenithal distances taken with a Repsold circle, but far

shorter and easier ; the Russian officers in Bulgaria, who have

determined with telegraphic signals the longitudes of thirty-seven

places in less than seventy evenings, spending no more than

three hours each evening for a determination which gave the

longitude with an error of only 0'04 to o'02 of a second ;
the

me.Tsurements around Omsk in 187S ; those of M. Gladysheffin

the Transcaspian, and of M. Mionczyorski on the Ural in

1SS2-S4—all these have been made on the same method of Prof.

Zinger, which has now become the most familiar one with Russian

astronomers. The measurements are usually made with a Reps-

old's circle, which is ready for work half an hour after the

astronomer has arrived at the place whose longitude he proposes

to determine ; and in chronometrical expeditions five minutes to

a quarter of an hour of a bright sky give the possibility of

measuring the longitude with an accuracy quite sufficient for

geographical purposes.

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey {A[aca'.us cynoinolgus 9 \

from India, presented by Mr. James Fleming ; a Common
Badger {Mehs iaxtis), British, presented by Mr. C. Ethelstone

Parke ; a Wild Ass [Efiiiis taniopus i ) from the Island

of Diego Garcia, Chagos Archipelago, presented by Mr. F. D.

Lambert, jun. ; a Common Squirrel (Sciuriis vulgaris), British,

presented by Mrs. G. A. Smith ; four Red- faced AVeaver Birds

{Fotdia erythrops) from South Africa, a Grenadier Weaver Bird

[Euplectes oryx) from West Africa, presented by Mrs. Herman

Kuhne ; a Dominican Kestrel {Tinnunculus dominkensis), a

Bittern (Ai-ddla ), three Martinican Doves (Zcnaida

martitiicana), two Jloustache Ground Doves {Geotrygon

myslacea), a Tuberculated Iguana (Iguana tuberculata) from the

West Indies, presented by Dr. A. P. Boon ; two Harvest Mice

[Mits minuius], British, presented by Mr. G. W. Oldfield ;
two

Demeraran Cock of the Rocks (Rtipicola crocia i i ) from

Demerara, presented by Mr. T. C. Edwards-Moss ; two Mute

Swans (Cy^nus olor), British, presented by Mr. J. W. Gibson ;

a Horned Lizard {Phrynosoma cormitum) from Texas, presented

by Master C. A. Greeven ; three Common Vipers (
Vipera berus),

British, presented by Mr. W. H. B. Fain ; four White-faced

Tree-Ducks [Dendrocygna vidiiata), a White Gannet [Sula

piscala) from Brazil, deposited ; a Dark Green Snake {Zamenis

atrovirens). South European, purchased.

GEOGRAPHICAL NOTES
The following message from Col. Prjevalsky, dated Lob Nor,

March 1 5 (probably O. S. ), is published in the Ininilide Kusse :—
" During the last autumn and winter we visited Eastern Zaidam

as far as Lob Nor. The middle range of the Kuen Lun, hitherto

unknown, has been examined with sufficient care. The ancient

route leading from Khoten to China has been found and

thoroughly explored. We have also discovered three enormous

snow peaks, to which we have given the names of Muscovite,

Columbus, and Enigmatical. Tiie most elevated point of the

first-named is Mount Kremlin, of the second Mount Djinri, and

of the third the Crown of Monomachus, wliich are all of a

higher elevation than 20,000 feet above the sea. The Thibetan

plateau, skirting the middle Kuen Lun, has an average height

of 4000 feet. No inhabitants were met with except in the

Southern Zaidam. Further to the west the flora and fauna of

the desert are extremely poor. In the month of December the

cold was so intense that the mercury froze. We passed the

month of February and the first fortnight of March at Lob Nor.

We are just about to set out again, with the intention of crossing

Cherchen, for the purpose of reaching Kiria, in the district of

Khoten. During the three months of summer we shall traverse

Northern Thibet, if the Chinese do not oppose us, and in the

autumn we shall return to our own Turkestan. We are all in

good health."
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The last issue of the Izvestia of the Russian Geographical
Society (1885, i) contains a very interesting paper, by M. Lessar,
on " South-Eastern Turcomania," with a map, thirteen miles to

an inch, of the region between Merv and Herat. This paper
consists of a chapter on the occupation of Merv ; a diary of the
journey from Fol-otan to Penj-deh and in the Steppes ; a geo-
graphical sketch of South-West Turcomania ; and a translation

of Sir Henry Rawlinson's note, by which M. Lessar's account of
his first journey was accompanied in the Proceedings of the Royal
Geographical Society, with a few remarks by the author. Capt.
Abbot's remarks on South-West Turcomania and the Badhyz
are also translated in an appendix. The geographical descrip-
tion of the region comprised between the oasis of Merv, the
Murghab, the Boi'khut mountains, and the Hari-rud, which
region is described as " South-Western Turcomania," is

especially worthy of notice, as a valuable contribution to the
geography of the region.

The Government of India has decided to appoint Mr. Ney
Elias, one of the most distinguished of our Chinese travellers,

and at present English Commissioner in Ladakh, to act as

British Consul at Yarkand and Kashgar.

Mr. Holman Bentley sends to the Ti7ius news of the safe

return of the Rev. G. Grenfell, F.R.G.S., in the Baptist

Missionary Society's steamer the Ptace, after a voyage on the

Upper Congo River from Stanley Pool to Stanley Falls, a
distance of 1060 miles. He has e-xplored many of the tribu-

taries on the way—the Mobangi to 4° ^o' N. lat., the Ukere to
2" 50' N., and the Lubilanji to 1° 50' S. The Mbura is

navigable only for ten or twelve miles from its junction with
the Congo, when cataracts bar the way. The Mobangi is a

fine river, but the people are very wild.

In a recent number of /5<;i Ausland, Herr Habenichf, of

Gotha, makes an important suggestion with regard to observa-

tions in Africa. He points out the dearth of accurate observa-

tions in latitude, longitude, and heights in the interior of that

continent. For instance, with regard to the greater part of

North Africa we are dependent on those of Vogel and Barlh,

while in South Africa those of Livingstone are almost the only

ones we have. Even in the interior of the Cape Colony, the

Orange Free State, the Transvaal, Namaqualand, the Kalahari
desert, our knowledge of exact positions is still in the air. More
is known of the central and lower Congo and the coast. To
remedy these defects, Herr Habenicht proposes to geographical
societies interested in African exploration that the field should
be subdivided. Young men should be trained to make astro-

nomical observations, barometrical measurements and itineraries,

and two should be despatched on each route with separate sets

of instruments. The routes suggested are the following: (l)

Cape Town, through Stellaland, to the Zambesi ; (2) Delagoa
Bay to Stellaland

; (3) Cape Town, through Namaqualand
and Damaraland, to the Zambesi ; (4) Lo.ango to Zanzibar ; (5)
Zanzibar to the Egyptian Soudan ; (6) the Lower Niger,

through Darfur, to Khartoum ; (7) the Gold Coast to Timbuctoo
;

(8) Morocco to Timbuctoo
; (9) Tripoli to Socoto

; (10) Bengazi,
through Kufra and Borgu, to Kuka. All previous explorations,

he says, would by these observations receive a sound scientific

basis.

M. Radde, the Director of the Natural History Museum at

Tiflis, has been ordered by the Russian Government to investi-

gate the mountain systems of the border-lands of Trans-Caucasia
and Khorassan, between Ararat and Ala Dagh on the west and
Elburz on the east.

From a report addressed by Col. Feilberg to the Argentine
Minister of Marine on the subject of his mission to explore the

Pilcomayo River, it appears that this stream is only navigable

for eighty leagues from its mouth in the Rio Paraguay up to its

confluent, the Rio Dorado. Five miles higher the rapids com-
mence ; there is then only two feet of water, the channel is

narrow and very tortuous, and the current swift. The upper
waters are lost in marshes, which the traveller crossed. On
returning, the water had fallen considerably, and the journey
was only accomplished with much trouble and after many acci-

dents. During his stay on the Chaco he reports that he did not

see a single Indian, although their tents were still standing in

places. One of his officers had been sent with the chronometers
to Corientes, to compare them by telegraph with the Observatory
of Cordoba or Buenos Ayres. These comparisons are essential

for the verification of the observations made, and as soon as

they have been obtained, the maps which are to accompany the
publication of the journal of the mission will be commenced.

According to the Colonies and India a conference took place
on March 31, by telegraph, between the Melbourne and Sydney
branches of the Geographical Society of Australia, on the ques-
tion of New Guinea exploration. It was decided to subsidise

Mr. H. O. Forbes's expedition, to the extent of 500/,, on con-
dition that the two Colonies receive copies of the explorer's diary

and despatches, and duplicates of his collection of specimens.
The Conference also decided to send an independent expedition
from the Aird River, the whole expenses to be defrayed by the

Society. The expedition will be placed under the leadership of
Capt. Everell, who will be accompanied by Herr von Leudenfelt.

The Report on the trade of Persia by our Consul at Teheran,
which has just been laid before Parliament, contains some inter-

esting statistics on the population of Persia, in order to judge
how far the country has recovered from the effects of the great

famine of 1871-72. The area of the dominions of the Shah is

1,647,070 square kilometres, and the population is estimated at

7,653,000, contained in 99 towns with a total population of

1,963,800, while the villages and rural districts contain

3,780,000, and the nomads are estimated at 7,909,800. It is

curious to notice how the number of nomads are made up : the

Arabs number 52,020 ; Turks, 144,000 ; Kurds and Leks,

135,000; Beluchs and gipsies, 4,140; Bakhtiaris and Lurs,

46,800. The statistics of the creeds are : Sheeahs, 6,860,600 ;

Sunnis and other Mohammedan sects, 700,000 ; Parsees, 8,000 ;

Jews, 19,000 ; Armenians, 43,000 ; Nestorians and Christians,

23,000. Of the Armenian population 52 '8 per cent, are males
and 47 '2 females. Of the Mussulman population ihe mean pro-

portion is 50'5 per cent, females and 49^5 males. The following

is a list of some Persian towns with their respective populations :

Tabreez ...
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ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, MA Y 24-30

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on May 24

Sun rises, 3h. 58m. ; souths, I In. 56m. 36'3s. ; sets, igh. 55m. ;

decl. on meridian, 20° 51' N. : Sidereal Time at Sunset,

I2h. 5m.
Moon (Full May 28, 2lh.) rises, ish. i6m. ; souths, 2oh. sgra. ;

sets, 2h. 33m.* ; decl. on meridian, 5° 55' S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 3 21

Venus ... 4 14
Mars ... 3 6

Jupiter ... 10 36
Saturn ... 5 19

12 19

10 29
17 50

13 27

17 21 ... II 3 N.
20 24 ... 21 47 N.
17 52 ... 14 56 N.

I 4* ... 13 25 N.
21 35 ... 22 21 N.

Indicates that the setting is that of the following day.

Occultation ofStar by the Moon

Mag. Disap. Reap.

28

Corresponding
angles from ver-

tex to right for

inverted image
h. m. h. m. o o

Libra: 4i ... 2 10 ... 3 5 ... 148 253

Phenomena of Jupiter's Satellites

May h. m. May h. m.

26 ... 20 10 II. tr. ing. 29 ... 20 46 I. occ. disap.

23 6 II. tr. egr. 30 ... o 18 I. eel. reap.

27 ... 21 57 III. occ. disap. 20 25 I. tr. egr.

28 ... 20 39 II. eel. reap. 20 56 IV. occ. reap.

23 37 I- tr. ing.

The Occultations of Stars and Phenomena of Jupiter's Satellites are such

as are visible at Greenwich.

May h.

25 ... 13 .. Mercury at greatest elongation from the Sun
25° west.

30 ... 21 ... Mercury in conjunction with and 3° 15' south

of Mars.

THE VALUE OF A MARL^E LABORATORY TO
THE DEVELOPMENT AND REGULATION
OF OUR SEA FISHERIES'^

TT is a striking fact, to which attention has before now been

drawn, that whilst the agriculturist, on whom we depend for

a large part of our food supplies, has very largely availed himself

of scientific knowledge in the treatment of crops and herds, the

fisheries of our coasts, which provide an almost equally large

amount of food to the people, have never been carried on with

any regard to an accurate knowledge of the fishes on which they

depend.
Agriculture is, in this country, a refined branch of chemistry ;

but there has been no demand for a knowledge of marine life

which might enable the fisherman to pursue his calling to the

greatest advantage. In fact, our fishery industries are still

barbsLric ; we recklessly seize the produce of the sea, regardless

of the consequences of the method, the time, or the extent of

our depredations. In the same ignorant fashion as the nomadic
herdsmen of Asia descend upon a fertile valley, and after

exhausting it, leave it to time and natural causes for its recupera-

tion, so do we treat the fishing-banks of our coast.

So long as fishing was relatively small in amount this method
was not altogether objectionable. But with the increase of

population, and the introduction of steam fishing boats and
more efiective instruments of capture, there is reason to believe

that some at least of our coast fisiieries are being destroyed, and
that others may follow in the same direction.

Other civilised nations have perceived the necessity of attempt-

ing to regulate the various kinds of sea-fisheries on rational

principles—that is to say, on principles based on an exact

knowledi,e of the life and habits of the fi hes which it is desired

to capture. The French, the Norwegians, and above others,

the Americans, have given attention to this matter.

There is reason to believe that the Romans had gained a

' Abstract of paper read at the Society of Arts, Wednesday, May 13,

1885. By E. Ray Lankester, M..A-, LL.D.. F.R.S., Professor of Zoology
in University College, London, and FelLw of E.\eter College, Oxford.

special skill—now lost— in cultivating sea fish. Whatever that

may have amounted to, it is certain that modern Europe has

entirely neglected the cultivation, and even the care of sea

fisheries. It has been the merit of the Fish Commission of the

United States to make the first attempt in modern times to deal

with sea fisheries in the spirit of civilisation, that is of men who
are determined to understand and control, for the advantage of

their race, the operations of nature, rather than to leave things

to chance, the unknown development of physical causes.

The direct efforts of the American Commission, and the

knowledge which scientific men have accumulated with regard

to fishes, without designing aid in the regulation and develop-

ment of fisheries, do not enable us at jjresent to answer many of

the questions with regard to different sea fishes which we
urgently require to know if we are to deal like reasonable,

practical men with our fisheries, so as to improve them, or even

so as to prevent their extermination.

At the late Fisheries Exhibition Congresses, the universal

cry, the one unanimous demand, was "more knowledge !
" We

cannot tell wliether beam-trawling with steamboats is injurious

or not to some of our most valuable sea fishes, until we have

more knowledge. We have not sufficient knowledge to enable

us to say that it would restore some herring grounds to their

former richness, if the fishermen were kept off those grounds for

a few years.

We do not know why soles are getting scarcer every year ; we
know nothing about soles, and so we can do nothing to remedy

their constantly increasing diminution.

We do not know why oysters are scarce, or how to niake

them more abundant. A few hap-hazard attempts to cultivate

oysters are now and then m.ade, but have resulted in an immense

loss of money rather than in gain, because we do not know all

about oysters in the same precise and detailed way in which we
know all about wheat, or all about pigs or chickens.

We do not know why some fishes swim in great shoals year

after year at certain seasons near certain spots, and then to the

dismay of the fishermen suddenly give up ever passing that way.

We do not know whether we could hatch the young of soles,

turbot, cod, and other valuable fishes, and stock the sea with

them as we do our rivers with trout and salmon.

We do not know whether we could favour the increase of such

fishes by cultivating in the sea their favourite food. In many
cases we do not know what their food is.

We do not know whether we might increase these fishes by

destroying their enemies.

In fact, we know exceedingly little about the minute details of

the life of marine aniiuals, and if we wish to deal with sea

fisheries like rational men, we must find out these minute details,

and gradually apply the knovv-ledge so gained.

A laboratory on the sea-shore, provided with boats and fisher-

men, and having within its walls tanks for hatching eggs and

watching sea fish, and conveniences for the work of naturalists

trained in making such observations, is the way to meet the

deficiency in our knowledge above noted.

This was perceived many years ago in France, and more

recently various laboratories have sprung into existence on the

Mediterranean and on the American coast.

There is not, as yet, any such place of investigation on the

English coast, and it is this deficiency which the Marine Bio-

logical Association, of which my honoured friend, Prof. Huxley,

is President, and H.R. H. the Prince of Wales is patron, pro-

poses to meet by building and maintaining a really efficient and

thoroughly organised laboratory and experimental aquarium on

the shore of Plymouth Sound.

The Association does not propose merely to build this place,

but to arrange for the carrying out there of most importan

investigations on such questions as those I have a few minutes

ago named. They have the hearty and earnest co-operation of

all the naturalists in the United Kingdom, Scotch and Irish

naturalists having united with their English brethren to form

this institution.

Naturalists are glad to take part in the study of these practical

questions, because the arrangements and the studies which are

necessary to answer the questions of the practical fisherman, are

also just those which are necessary to advance the knowledge of

the order of nature which forms the single object of truly scien-

tific investigation. They will systematically and eagerly join

with one another in the operations of the Plymouth laboratory,

to obtain thorough knowledge with regard to the habits, foDd,

breeding, and life-conditions of all kinds of marine fishes, such
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as will be not only valuable but actually indispensable to the

practical fisherman ; and in the reports of the work done in the

new marine laboratory which will be published by the Associa-

tion, I do not doubt that the ba^is for future legislation and for

future methods of sea-fishery will be found.

I may here venture to mention some of the results obtained by
the efforts of the naturalists who form the United States Fish

Commission—at the head of which is Prof. Spencer Baird. I

would, however, especially remark that the Commission has

only been at work for ten years, and that very great practical

results cannot be expected at once. A vast amount of know-
ledge has to be obtained before we can deal practically with all

the various kinds of sea-fishes ; and it is to me a proof of the

wonderful sagacity and activity of the American naturalists that

they have already been able to do what they have _done in the

practical direction.

Prof Baird has especially attempted to artificially cultivate

sea-fishes. It seems to him that it is better, if it be possible,

to replenish the seas by stocking them with young fish, to take
the place of those removed by fishermen, rather than to impose
legislative restrictions and penalties upon the fishermen. The
attempt to artificially cultivate sea fish is an admirable example
of the relation of scientific knowledge—that is, thorough and
cause-reaching knowledge—to practical commercial operations.

There are two distinct stages in this attempt at artificial culti-

vation. The first is the scientific. You must ascertain how,
when, and where the fish naturally breeds

;
you must find out,

experimentally, how to procure its eggs, fertilise them, and rear

the young to a given size—on a small scale. That is the busi-

ness of the scientific naturalist. When he has ascertained all

the details of this operation—which differ entirely in the ca«e of

different fishes, and may take years to ascertain—then the second
stage is entered on. The commercial man then comes forward,
and in the light of the knowledge obtained for him by the scien-

tific man, attempts the hatching of the fish on a large scale

—

not by the hundred, but by the million.

The American Fish Commission has imdertaken both stages

of the work, and the second is necessarily a very costly one. A
very promising result has been obtained in the artificial breeding
of codfish, and again in the case of the shad. [Details of these

operations were here given by the author.]

Again, in dealing with the American oyster, the Commission
has obtained what promises to be a very great success. [Details
of this case were given.]

But there is an almost unlimited field of work before the
American Commission.

Experiments and observations similar to those carried out by
the American Commission, will be undertaken by the Biological
Association at Plymouth. For example, the ai'tificial cultivation

of that most valuable of British fishes, the sole, will be at once
taken in hand. At present absolutely nothing is known as to

the spawning of the sole—the male fish is not even recognised.
In the first instance the naturalists at Plymouth will study the
eggs and the mode of spawning of the sole, and the way in which
the eggs are fertilised naturally. Then the necessaiy conditions
for the rearing of the young fish will be ascertained. After that

it will be possible to hatch a vast number of young soles and
turn them out into Plymouth Sound, and to determine in this

particular area, which is admirably adapted by its natural
delimitations for the experiment, whether the take of soles in the
Sound has been increased by the operation.

Similar experiments will be tried with other fish ; and also

knowledge will be gained as to the food of various fishes, and
the causes which determine their movements, their increase, and
their diminution in the neighbourhood of Plymouth.

This knowledge will help us to form sound and reliable con-
clusions as to the supposed injurious effects of steam trawlers

and other modes of fishing, and so lead on to sensible and
valuable legislation in regard to the seasons and modes of
fishing best suited to obtain the maximum benefit from the
harvest of the ?ea.

The English oyster, though differing from its American con-
gener, can no doubt be brought under control by a thorough-
going knowledge of all the conditions affecting it at all periods
of life ; and this it will be a first duty of the Marine Biological
Association to attain. [Suggested inquiries as to the oyster
were here mentioned.]

Lastly, the subject of "bait" is one of great importance,
which we shall be able to deal with effectively. Not only shall

we find new and effective baits, at present neglected by our line

fishermen, but we shall be able to direct the cultivation of such
valuable baits as the mussel and the limpet.

There is no fact which gives rne so vivid an idea of the

immense commercial value of sea fisheries as the amount which
is annually expended on mussels for use as bait in those fisheries.

There are few statistics on this subject, or indeed on .any matters
relating to our sea fisheries, and it will be one object of the Marine
Biological Association to collect such statistics. But there is a
certain amount of information as to the use of mussels for bait.

Thus between October, 1SS2, and May, 1883, twenty-eight

boats engaged in the haddock fishery at Eyemouth, in the North
of Scotland, used 620 tons of mussels (about 47,000,000 indi-

viduals), costing nearly 1800/. to the fishermen, that is to say,

over a million and a half of mussels for the whole time, or about
7C00 a day to each boat—at the rate of one penny for twelve
mussels. The total value of mussels used for bait in the deep
sea line fisheries of the British coasts must amount to many
hundred thousand pounds in a year—and we can only roughly
guess at the value of the fish caught by this large expenditure on
bait. In spite of the great economic importance of the mussel,
its complete histoi-y of reproduction and growth is not known,
and though in France and Germany it is carefully and profitably

cultivated, very few attempts have been made on the British

coast to protect or to artificially favour mussel scalps so as to

make them remunerative properties.

This is a subject with which a marine laboratory would enable

us to deal in a very short time. The same general remarks,
mutatis mutandis, apply to the second most important bait, viz,

the limpet.

Before concluding this sketch of the work which lies before

the managers of a marine biological laboratory, I may say a few
words as to the nature of the buildings and equipment required
for such an institution.

The most efficient scientific laboratory of the kind is that

erected at Naples by Dr. Dohrn, a drawing of which is exhibited.

The Naples laboratory, with its tanks, row boats, and steam
launches, has cost about 20,000/., and involves an annual
expenditure of about 400?/. A staff of observers is paid out of

this sum, and the efforts of the institution have hitherto been
entirely directed to the obtaining of accurate scientific know-
ledge with regard to the fauna and flora of the B.ay of Naples.
It is justly regarded as one of the most important scientific

institutions in Europe.
The United States Fish Commission have erected, from time

to time, various small laboratories, and are now about to expend
10,000/. on a laboratory at Wood's Hole, and 20,000/. on build-

ing fish-ponds protected by piers of masonry. Since its conimence-
ment, the United States Commission has received from the Imperial

revenue about 300,000/. In 1SS4 alone it received 70,000/. It

must be remembered that these large sums cover the expense of

very extensive operations in fish-breeding on a commercial scale,

and are not solely for the purpose of preliminary investigation.

The Marine Biological Association proposes to proceed in a

modest manner, arranging in the first instance for the carrying

out of the necessary experimental inquiries. .\ site has been
obtained on the Citadel Hill, at Plymouih, by permission of the

authorities of the War Office, and here will be erected a

laboratory, comprising on the ground floor large and small

tanks, and above, a series of working rooms fitted with small

tanks. Through all a stream of seawa'er will be driven by
pumping apparatus, from large tanks in the basement, containing

several thousand gallons. These reservoirs will only be re-

plenished two or three times in the year. Boats, including a

steam-launch, will be required, and two or three fishermen,

who will act as attendants. .A resident superintendent, who
will be a thoroughly qualified naturalist, will be appointed at a
salary of 200/. a year, and will be lodged on the premises.

Naturalists w'ill frequent the laboratory at their own expense
for the purpose of study, and from time to time competent
investig.ators will be appointed to carry out particular inquiries.

The latter will be paid for their work from special sources, not

from the general income of the Association until that reaches a

large amount. Great assistance will be aftbrded to the work of

the Association by the local fleet of fishing boats, which is very

numerous, and comprises some vessels of large size. It is esti-

mated that a capital mm of 10, coo/., and the prospect of an
income from annual subscribers, members of the Association

and others, of about 500/. a year, will enable the important work
which has been taken in hand to be commenced. The Council

of the Association feel very great confidence that they will be
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able to obtain annually safficienl funds to keep the laboiatory in

efficient working order when once the capital sum of 10,000/.

ha^ been subscribed. Towards tlie latter amount they have

|[
already raised a sum exceeding 5000/. From Plymouth as a

i centre, in the course of future year-, the operations of the

il Association will extend, and additional laboratories will no
I doubt be constructed hereafter by the Association on other parts

of the coast of the United Kingdom, should the first one prove

!, a success, and the work carried out through its agency meet
I with public approval and support.
' Whilst the Marine Biological Association aims at obtaining,

j
by the operations of its laboratory and experimental aquarium,

j

that knowledge which is clearly necessary for the improvement
I and regulation of our sea fisheries, it must be remembered that

! its work will necessarily enlarge and advance the great science

[

of biology, and that to many of us this is its surest promise of

utility, for we cannot always directly govern the march of
scientific progress. The whole field of knowledge must be
cultivated, in the simple faith that the increase of knowledge is

the greatest good which human effort can achieve. By adopting
a thorough and comprehensive scheme of study of the problems
connected with the life of fishes, we shall, as invariably happens
in the history of science, obtain results which at present we
cannot foresee, but which, we may feel assured, will yield in

unexpected ways rewards and blessings to humanity.

METEOROLOGICAL INSTRUMENTS
H'HE Royal Meteorological Society recently held its sixth

Annual Exhibition of Instruments at the Institution of Civil

Engineers, 25, Great George Street, S.W. This Exhibition was
devoted to sunshine recorders, and solar and terrestrial radiation

instruments.

The first attempt at obtaining an instrumental record of the
amount of sunshine was made by Mr. J- F. Campbell, of Islay,

in the year 1853, when he mounted a hollow glass sphere fdled

with acidulated water, in the centre of a cup of mahogany, so

arranged that the sun's rays were focussed on the interior of the
cup and burned it. The lines of burning, therefore, indicated the
existence of sunshine. Solid glass spheres have been substituted

for the hollow ones, and cards in metal frames have replaced the
wood ; but in its principle the sunshine recorder of 1SS5 differs

little from that erected on Richmond Terrace, Whitehall, thirty

years ago. Other modes of recording sunshine are based on the
action of the rays of the other end of the spectrum on the actinic

instead of the heat rays. Among workers in this direction may
be mentioned Marchand of Fecamp, Sir Henry Roscoe, and
others. The most recent improvements in this direction are

those by Prof. McLeod and by Mr. Jordan.
With regard to solar radiation thermometers, the successive

stages in the assumed perfecting of these instruments have been
as follows :—An ordinary mercurial thermometer acts as a
spherical mirror, and reflects the rays which fall upon it. To
lessen this the bulbs were first made with black glass ; moreover,
originally the degree marks were put upon the supporting slab,

then they were put upon the tubes of the thermometers. It was
then found that in a position where two thermometers with
similarly coated bulbs were exposed to the sun, but one was
exposed to more wind than the other, the indicated tempera-
tures varied greatly. To avoid this it was proposed that the
thermometer should be inserted in a glass shield exhausted of
air. Various forms of mounting have been adopted, but the
chief eflbrts have been expended in determining the influence of
the amount of air left in the so-called vacuum. The next stage
was that, inasmuch as black glass had a bright surface, there
was slill much light reflected, and therefore the surface was
dulled with a coat of lampblack—so that all heat falling upon
the bulb might be absorbed. Subsequently, owing to the in-

fluence of the lower temperature of the unblackened thermo-
meter tube, about one inch of it was coated like the bulb. As
evidence of the degree of exhaustion, a small mercurial pressure
gauge was attached to the thermometer, and by other makers
platinum wires were soldered through the shield so that the strati-

fication of the electric arc might indicate the amount of air still left.

With regard to terrestrial radiation thermometers, the pattern
of instrument used has varied very little. The Rutherford
minimum has almost always been used, but its sensitiveness has
gradually been increased : the spherical bulb was replaced by a
cylinder, the cylinder was elongated and bifurcated, and
eventually, in order to strengthen the forks, they were united

into what is known as a "link." Another plan was to flatten

the cylindrical bulb into as thin a plate as possible, this giving a
maximum of surface in proportion to the contents. The bulb
was also made double, and thus we have the so-called " bottle

"

pattern, and then the tube was let into the side of the bottle,

and both ends of the bottli were left open, and so we have the
" open cylinder "— a remarkable specimen of glass-blowing.
Then there have been two patterns of mercurial thermometers

—

Casella's and Negretti's. Difficulties have arisen from the
degree marks being obliterated by the weather. To guard
against this the tube has been inclosed in what are known as

Lea:h's shields, and many attempts have been m.ade to render
the joint at the entrance of the tube watertight. This is not
easy, because the thermometer is exposed to a great range of

temperature, and the air inside the shield varies so much in

volume that it forces its way through almost every joint. The
object is, however, effected when the external jacket is sealed on
the stem near the bulb.

In addition to specimens illustrating the various patterns of

the above instruments, the Exhibition also included a number of

new instruments, and many interesting photographs, sketches
and diagrams. The photographs of clouds and lightning were
very good.

At the meeting of the Society the President, Mr. R. H, Scott,

F. R. S., read a paper giving a brief account of the various

instruments and arrangements to be found in the Exhibition for

the purposes of recording solar and terrestrial radiation and the

duration of sunshine both in regard of its light and its heat, the

last-named being obtained by means of the sunshine recorders,

which are now pretty generally used. He exhibited twelve
monthly maps showing the percentage proportion of hours
of recorded sunshine to the hours the sun was above the horizon

in the various districts of the United Kingdom. He stated that

the features which strike any one on examining the maps of sun-

shine, which are for the most part for the five last summers and
for the four last winters, excluding January to March, 1SS5,

which has not yet expired, are :—First, the broad fact that the

extreme south-western and southern stations are the sunniest, as

has already frequently been pointed out. Jersey is undoubtedly
the most favoured of our stations in this particular. Second,
that in the late autumn and winter Ireland is much sunnier than

Great Britain, Dublin having absolutely the highest percentage
of possible duration of sunshine in November and December,
and being only equalled by Jersey in January. The Dublin
instrument is not situated in the city, but at the Mountjoy
Barracks in the Phoenix Park, beyond the Viceregal Lodge.
The north-east of Scotland is also exceptionally bright, as the

station, Aberdeen, lies to leeward of the Grampians. In April

the line of 40 per cent, of possible duration takes in Jersey,

Cornwall, Pembrokeshire, the Isle of Man, and the whole of

Ireland except Armagh. The absolute maximum of the year

occurs in May, and the amount rises to 50 per cent, (nearly to

60 in Jersey) over the district just mentioned .is enjoying 40 per

cent, in April. In June there is a falling off, which is continued
into July and even into August in the Western Highlands. In

the South of England, however, a second maximum occurs in

August, the figure for Jersey rising to 50 per cent. This is

mainly due to the exceptionally bright weather of August, 1884,
in the southern counties of England. In September, Ireland

shows a falling off", and the greatest degree of cloudiness is in

Lincolnshire. In October, the Midland Counties of England
are the worst off". In November the line of 40 per cent, encloses

two districts, one Dublin, already mentioned ; the other the

Eastern Counties (Cambridge and Beccles). The absolutely

highest monthly percentages in the period under consideration

are in the month of May, 18S2, in which St. Anne's Head,
Milford Haven, had 62 per cent., while Geldeston (Beccles),

Douglas (Isle of Man), and Southbourne (Bournemouth) show
61 per cent.

SCIENTIFIC SERIALS
The American Journal of Science, April.—On the use of

carbon bisulphide in prisms, being an account of experiments

made by the late Dr. Henry Draper of New York. The results

so far obtained by Dr. Draper in his investigations on the cause

of the difficulties encountered in the use of carbon bisulphide in

prisms seemed so valuable and so likely to prove useful to others

engaged in photographing the prismatic spectnnn that it was
decided to publish them in the American Journal of Science.
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With the assistance of Mrs. Draper, Mr. George F. Barl%er was
accordingly requested to collect from Dr. Draper's copious notes

the facts here detailed in connection with his experiments. Some
supplementary measurements have also been made to test the

efficiency of the apparatus.—The genus Pyrgulifera, Meek, and
its associates and congeners, by Charles A. White. These
molluscan forms, constituting the Bear River Laramie fauna of

the author, are not found among any other North American
fauna, either fossil or recent, but appear to have their congeners
in a fauna still surviving in Lake Tanganyika, Central Africa, as

well as in the Upper Cretaceous fresh- water deposits of Hungary.
—On the occurrence of native mercury in the alluvium in

Louisiana, by Ernest Wilkinson. Native mercury has recently

been unexpectedly discovered at Ced.ar Grove Plantation, Jeffer-

son Parish, Louisiana, where it is found disseminated in small

globules in the mean proportion of o'oo2934 per cent, through-

out the alluvial soil. It also occurs elsewhere in the same region

in such large quantities and under such general conditions that

its presence can hardly be attributed to human agency. Yet no
other explanation is offered of this curious phenomenon.—Re-
marks on the series of earthquakes that have recently devastated
the southern provinces of Spain, by C. G. Rockwood, jun.—On
the structure of the spores or spore-like bodies (Sforaitgiles

hurofiensis of Sir J. W. Dawson) occurring in the Devonian
formations of North America, by J. M. Clarke.— Denudation of

the two Americas, by T. Mellard Reade. In this paper the

author follows up the calculations already made by him regarding
the quantity of matter annually removed in river water from the

surface in England and Wales and some of the river basins of
the European continent. Here the Mississippi, Amazons, and
St. Lawrence basins are dealt with, the results confirming the

provisional assumption that about 100 tons of rocky matter are

dissolved by rain per English square mile per annum throughout
the world.—On Arctic Interglacial Periods, by Dr. James Croll.

It is argued that the Polar Interglacial periods were more marked
than the Glacial, and that they neither did nor could exist

simultaneously in both hemispheres. In a concluding note the

author remarks that this will probably be his last paper on ques-

tions relating to geological climate, advancing years and declin-

ing health obliging him to abandon the subject in order to finish

some work in a different field of inquiry which has been laid

aside for over a quarter "f a century.—Notes on some
apparently undescribed forms of fresh-water Infusoria, No. 2
(with Plate III.), by Dr. Alfred C. Stokes.—Paljeozoic notes ;

new genus of Cambrian Trilobites Mesonacis, by Charles D.
Walcott.

Bulletin de la Socie:e d'Aiithropnlo^e de Paris, 4^ Fascicule,
1884.—The sequel to the "Anthropology of California," by M.
Ten Kate.—Observations on the anthropological character and
social conditions of the M'zabites, by Dr. Charles Amat, who
has added to the results of his personal study of the people a

brief summary of their history, derived from the chronicle of
Abou Zakaria, translated by M. Masqueray, while he is indebted
to a brother officer, M. Motylinsky, for much interesting in-

foiTnation regarding the language, which differs entirely from
Arabic, and presents close affinities with the dialects of the
Berbers. The people, who are a remnant of the ancient sect of
the Karidjites. retain many traces of pre-Moslem usages and
forms of belief, follow agricultural pursuits, and are the main
purveyors of corn in the Sahara.—Notes, by Dr. Hyades, on the
Fuegians, considered from a hygienic and medical point of view.
—On the significance of the name of the Aryans, by M. Ploix,

who attempts to prove its derivation from a Sanscrit root indi-

cating "white." This hypothesis is very forcibly attacked by M.
O. Beauregard, who, in a subsequent communication to the
Society, brings forward strong evidence to show that the etymo-
logical-meaning of the term is "noble" or "venerable."—

A

report on the project of instituting an official anthropometrical
examination of I he pupils in the primary schools of Paris, by M.
Manouvrier.—On the influence of the American medium on the
races of the Old World, by M. de Quatrefages.—Notes by M.
Pietrement in support of his opinions regarding the age of iron,

which had been called in question by M. Mortillet.
—
'Communi-

cation, by M. de Rialle, of M. Macey's account of a grave,
discovered near Saigon, Cochin China, in 18S2. According to
the opinion of the few natives who are versed in local archjeo-
logy, this grave, which was discovered twelve feet below the sur-

face, dates back at leart 400 years. From the lower of the two
superposed coffins, besides a few vertebras and the tibiae, a cranium
was extracted which presents a deep perforation above the right

temporal that may be regarded as the cause of the death of the

Annamite chief to whom the remains belonged.—Report, by
M. de Ujfaivy, of the finds obtained from a Celtic cemetery
near Rosegg, in the valley of the Drave. The tumuli, of which
there are more than 300, resemble in structure and general con-

tents those opened at Hallstadt and in Styria, but in addition they

have yielded a large number of curious little leaden figures of

wheels, birds, men on horses, &c., attached to the surface or-

margins of the various vases.—On some crania from the Mero-
vingian graves at Fermes (Oise), by M. de Maricourt, with an
extensive series of measurements, which, according to him,

afford strong presumptive evidence of diseases having a scrofulous

or syphilitic origin.—On the Gallic rock-tumuli of Port Bara
(Quiberon), by }I. Gaillard.—On an elephant's tusk found in

the valley of the Drance (H. Savoie), by M. D'Acy. This find

was obtained at 3000 feet .above the level of the sea, and is

believed to belong to a relatively recent representative oi Elephas
primigenius.—On the manufacture of fire-flints still existing in

France, by M. P. Salmon. This industry is chiefly carried on
near Percheriou (Loir-et-Cher), whence large numbers of flints

are annually exported to supply the demand still existing for

them among Central African and other savage tribes.'—Com-
munication, by Dr. Verrier, regarding the work of Dr. Engel-

mann, of Louisville, on the various modes of deliveiy prevalent

amongst women of difierent races.—On the different powers of

resisting cold sh iwn by various races, by M. Maurel.—On a,

placental anomaly in a case of twin-delivery, by Dr. Verrier.

—

Notes on the crania of three idiots, by Drs. Doutrebenle and
Manouvrier.—Observations on the static and dynamic conditions

by which man is enabled to stand erect, by Dr. Fauvelle.—Re-
searches on the so-called " Maye " of Provence, by Dr. Berenger-

Ferand. The paper is an enlarged exposition of an earlier

notice, which appeared in 1883, on the Provenzal customs of

our own times, in which the author sees a survival of the ancient

worship of Maia—as are our own May queen, Florrie games,

jack in the green, and other May festivals—the long ages of

Christianity having modified but not obliterated the traces of

paganism.

Rcndico7iti del Reale Is'iiuto Lomhardo, March 12.—Note on
the kinetic theory of the gases and on the limits of the terrestrial

atmosphere, by Prof R. Ferrini.—On some geometrical, stati-

cal, and kinematic properties of articulated polygons, by Prof.

G. Jung.—A comparison of the respective merits of Bellani's

lucimeter and the English heliograph constructed by Negretti

and Zambra, of London, by Giovanni Cantoni.—On some uni-

form representations in the higher mathematical analysis, by
Prof Giulio Ascoli.—On some remarkable features of the

stratified rocks in the Valtravaglia district. North Lombardy, by
Prof Taramelli.—On the question whether rice should be con-

sidered as a contraband of war, by Ercole Vidari.

April 9.—Historical notes on the comet of the year 1472, by
Prof. G. Celoria.—On the geometrical movement of invariable

systems, by Prof. C. Formenti.—Remarks on the cholera bacilli

observed and described by Pacini in his various medical publica-

tions, by Prof L. Maggi.—Further observations on uniform

representations, by Prof. Giulio Ascoli.—Note on the traces of

Roman jurisprudence in the Longobard edicts, by Prof. P. del

Giudice. —Critical examination of the proposed Italian penal

code punishments, by E. A, Buccellati.

Bulletin de VAcademie Royale de Belgitjue, March 7.—A word
on the two Balenopterse cast ashore at Ostend in the years 1827

and 18S5, by P. J. Van Beneden.—Observations of Wolf's

comet made at the Brussels Observatory (0'I5 m. equatorial),

by L. Niesten.—Observations of Encke's comet made at the

same observatory, by E. Stuyvaert.—On the early epochs of

Flemish history, by Alphonse Wauters.—Note on Louis du

Tielt, painter and engraver, who flourished at Vpres during the

seventeenth century, by Ch. Plot.

SOCIETIES AND ACADEMIES
London

Royal Society, January 22.— "Observations on the Chro-

matology of Actinias," by C. A. M.icMunn, M.A., M.D. Com-
municated by Prof. M. Foster, Sec. R. S.

The conclusions arrived at may in part be summed up as

follows .

—

(i) Actinia mcsemhryanlhemum contains a colouring matter

which can be changed into heemoihroniogen and hitmatoporphyrin

:
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ihis is present in the other species mentioned above, and from

its characters it is provisionally named Actiniohamatin.

(2) It is not actiniochrome (a pigment found by Prof. Moseley

in the tentacles of Bunodes crassicornis), as its band occurs

nearer the violet than that of antiniochrome. Moreover, both

actiniochrome and actiniohrematin can be extracted with

glycerin, in which the latter is convertible into hremochro-

mogen, but the former remains unchanged. Actiniochrome is

generally confined to the tentacles, and is not respiratory,

actiniohjematin occurs in the ectoderm and endoderm, and is

respiratory.

(3) A special colouring matter is found in Sagartia parasitica,

different from either of the above, and this too exists in different

states of oxidation. It is not apparently identical with that

obtained by Heider from Ceriaiithus mimbranacetis.

(4) In the mesoderm and elsewhere in Actinia mesembryan-
themiim and other species, a green pigment occurs which alone

and in solution gives all the reactions of bilivcrdin.

(5) Anthea ccreus, Bunodis ballii, and Sagartia bellis, yield to

solvents a colouring matter resembling chlorofucin, and all the

colouring matter, which in them shows this spectrum, is derived

from the *' yellow cells" (= symbiotic alg^e), which are abund-
antly present in their tentacles and elsewhere. It is not identical

with any animal or plant chlorophyll, as is proved by adding
reagents to its alcoholic solution.

(6) When " yellow cells " are present, there appears to be a

suppression of those colouring matters which in other species are

of respiratory use.

April 23.
—" Magnetisation of Iron.'' By John Hopkinson,

M.A., D.Sc, F.R.S.
The paper contains an account of the results of experi-

ments which have been made on a considerable number of

samples of iron and steel of known composition, including

samples of cast iron, malleable cast iron, wrought iron, ordinary

steels, manganese, chromium, tungsten, and silicon steels. The
electrical resistance and the magnetic properties are determined
in absolute measure. Amongst the electrical resistances the

most noteworthy fact is the very high resistance of cast iron, as

much as ten times that of wrought iron. The fact that man-
ganese steel is almost non-magnetic is verified, and its actual

permeability measured. The action of manganese appears to

be to reduce the maximum magnetisation of steel, and in a still

greater ratio the residual magnetism, but not to affect the
coercive force materially. It is shown that the observed per-

meability of manganese steel containing 12 per cent, of man-
ganese would be accounted for by assuming that this materia!
consists ot a perfectly non-magnetic material, in which are scat-

tered about one-tenth part of isolated particles of pure iron.

Some practical applications of the results are discussed.

April 30.
—" Further Observations on Enterochlorophyll and

Allied Pigments." By C. A. MacMunn, M.A., M.D.
In a paper read before the Royal Society in 1883, the writer

described the spectroscopic and other characters of entero-
chlorophyll which was obtained from the liver or other append-
age of the eiiteron of various invertebrates (hence the name). It

is now shown that this pigment is not due to the pre-ence of
symbiotic algie, or immediate food-products, but is built up by
the animal containing it.

Taking the six bands ' of vegetable chlorophyll in alcoholic
solution described by Kraus, the first two and the fourth are
coincident with those of enterochlorophyll in a similar solution

;

the third band is, however, frequently missing from the latter.

The fifth and sixth bands belong to the yellow constituent, which
Hansen shows to be a lipochrome ; the corresponding bands in

the case of enterochlorophyll also belong to a lipochrome, and
are not always coincident with the lipochrome bands of plant-
chlorophyll. This was proved by saponifying enterochlorophyll
by Hansen's method (as described in Nature, vol. xxx. p.

224). But saponification of vegetable chlorophpU changes it

consider.ably, as bands of a solution, before saponifying, do not
correspond with those of a similar solution after saponifying.
Hansen's results were confirmed as far as the separation of
" chlorophyll green " and " chlorophyll yellow " are concerned,
and the crystals described by him obtained.
While the dominant band of " chlorophyll green " in solutions

of plant-chlorophyll is moved much nearer the violet by saponi-
fying, or split up into two in some cases, the corresponding band

' The five bands in a leaf, as described by Kraus, can be seen by using
.1 micro-spectroscope of small dispersion and good substage achromatic

of enterochlorophyll disappears in toto, or remains in the same
place. Another difference was also noted in the case of entero-

chlorophyll and in the case of Spongilla chlorophyll, namely,
that it is impossible to bring about a complete separation of the
constituents in most cases by saponifying and treating as Hansen
directs.

All the bands of a solution of Spongilla chlorophyll are co-

incident with those of a similar solution of plant chlorophyll, as

already proved by Prof. Lankester and Mr. Sorby.

From the enterochlorophyll of Uraster ritbens crystals of
" chlorophyll yellow " and "chlorophyll green " were obtained
by saponifying.

Morphologically, enterochlorophyll occurs—as proved by the

examination of fresh-frozen sections—in oil-globules, granules,

and dissolved in the protoplasm of the liver cells ; no starch or

cellulose could be found in such sections after adopting the usual

botanical precautions.

Hence enterochlorophyll is an animal product, and a chloro-

phyll, of which there are probably several occurring in animals.

Geological Society, April 29.—Prof. T. G. Bonney,
D.Sc, LL.D., F.R.S., President, in the chair.—^James Back-
house, Percy Bosworth Smith, and James Shipman were elected

Fellows of the Society.—The following communications were
read :—On the structure of the ambulacra of some fossil genera
and species of regular Echinoidea, by Prof. P. Martin Duncan,
M.B. (Lond.), F.R.S., V.P. Linn. Soc. After noticing the

general knowledge which exists about the structure of the

ambulacra in the Cidaridse and the elaborate investigations of

Loven on the Triplechinidce, the author brought before the

Society the results of his own work with and without the co-

operation of his fellow-worker in the description of the Echin-

oidea of Sind, Mr. Percy Bladen, F.G.S., and which referred to

the Diadematidse and the Arbaciadie of the recent faunas.

Starting with the knowledge of the construction of the modern
Diadematida^, the author investigated the genera Hemipedina,
Pseudodiadema, Pedina, Heniicidaris, Diplopodia, and Cyphosoma.
The necessity for the re-establishment of the genus Diplopodia was
shown, and a new genu^, Plesiodiadema, was founded. Pseudo-

diaietna, shorn of the fortns included in these genera, remains

and differs more from Diadema than has been believed. The
method of the growth of the great plates of Hemicidaris was
explained, and the comparison between the peristomial plates of

some of the Diadematidae and the universal structure of the

ambulacral plates in Pedina was made. The author considered

that there are six types of ambulacra in the regular Echinoidea,

so far as the group has been investigated, there still remaining

much to be done. These types are the Cidaroid, Diadematoid,
Arbacioid, Echinoid, Cyphosomoid, and Drplopodous. In

conclusion the succession in time of the structures which
characterise these types was considered.—The Glacial period

in Australia, by R. von Lendenfeld, Ph.D. Communicated
by W. T. Blanford, LL.D., F.R.S., Sec.G.S. Although
several previous writers have suggested that boulders and
gravels found in different parts of Australia are of glacial

origin, the evidence is vague, and no clear proof of glaciation

has been brought forward. During a recent ascent of the highest

ranges in Australia, parts of the Australian Alps, the author

succeeded in discovering a peak which he named " Mount
Clarke," 7256 feet high, and in finding traces of glaciation in

the form of 7-oches moutonnees throughout an area of about 100

square miles. The best-preserved of the ice-worn surfaces were

found in a valley named by the author the " Wilkinson Valley,"

running from north-east to south-west, immediately south of

Muller's Peak and the Abbot Range. No traces of ice-action

were found at less than 5S00 feet above the sea. Tl e rocks

showing ice-action are all granitic, and the fact that the surfaces

have been polished by glaciers is said to be proved by the great

size of such surfaces, by their occurrence on spurs and projecting

points, by many of them being worn down to the same general

level, and by their not coinciding in direction with the joints that

traverse the rock. In conclusion the author briefly cojipared

the evidence of glacial action in Australia with that in New
Zealand.—The physical conditions involved in the injection,

extrusion, and cooling of igneous matter, by H. J. Johnston-

Lavis, M.D., F.G.S., cS:c. The great disproportion between

the displays of volcanic activity in the same volcano at different

times, and between the eruptions of different volcanoes, is a

subject deserving the most attentive consideration. The violence

of a volcanic outburst does not bear any relation to the quantity
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of material ejected. The union of water with lavas may be

compared with the solution of a gas in water ; but there is

reason to believe that in their deep-seated sources lavas contain

little or no water. If igneous matter be extruded through dry

strata the eruption might take place without explosive manifesta-

tions. But if igneous matter be extruded through water-bearing

beds, a kind of dialysis would take place between the igneous

and aqueous masses. In this way the tension of the steam in

the fluid rock may at last become so great that a fissure will be

formed at the surface and volcanic action will follow. In this

way the violence of a volcanic eruption will be determined by
the quantity of water contained in the strata through which the

lava passes in its passage to the surface, and by the temperature

at which it reaches the surface. This theory explains the ac-

knowledged sequence of volcanic outbursts of different degrees

of violence, and the intervals which occur between them. It

also explains the differences between the central and lateral

eruptions of a great volcano and the phenomena attending its

extinction. The structures of the igneous rocks, whether of

basic or acid composition, are greatly modified by the presence

in them of volatile ingredients. The succession of events indi-

cated by the structure of Monte Somma and Vesuvius, Rocca-

monfina, Monte Vulture, and Monte Nuovo show that after a

long cessation of volcanic activity we have an extensive produc-

tion of fragmentary and scoriaceous material, and that this is

gradually succeeded by the eruption of lava-streams. The water

and other volatile substances, such as sulphates and chlorides,

which are given off abundantly in volcanic eruptions, may act

as solvents for the various minerals which constitute lavas.

Physical Society, May 9.—The meeting was held in the

Physics Theatre of Clifton College, Bristol, in consequence of an
invitation fi-om the British Naturalists' Society, Prof. Guthrie,

President, in the chair.—Messrs. E. Cleminshaw, E. F. Herrom,
and A. L. Selby were elected members of the Society.—The
following communications v\'ere read :—On evaporation and dis-

sociation, by Prof. W. Ramsay and Dr. S. Young. The authors

gave the results of a series of investigations undertaken with the

view of determining how far the passage of a liquid into a gas

resembled the dissociation of a chemical compound. For this

pirrpose the relation between the pressure and temperature of

several dissociating substances such as animcnic carbonate,

chlotal hydrate, and phthalic acid had been examined. The
authors hope shortly to publish the full details of these experi-

ments and the conclusions arrived at.—On a model illustrating

the propagation of the electro-magnetic wave, by Dr. S. P.

Thompson. The model consists of two sets of beads. Each set

is composed of a number of beads fixed to the extremities of

wires, and by a suitable mechanical contrivance each executes an
approximately harmonic motion at right angles to the wires and
the mean plane of the set. The phase of each bead differing by
a certain small amount from the succeeding, the whole represents

a wave-propagation. The two sets are coloured differently and
are so placed that their harmonic motions are executed at right

angles about the same axis which represents the direction of

propagation of an electro-magnetic disturbance, one wave being

the electrostatic and the other the electro-magnetic displacement.

—On a self-recording stress and strain indicator, by Prof. H. S. H.
Shaw. This instrument was designed for one of Wicksteed's

50-ton single lever machines lately erected in the Engineering

Laboratory of University College, Bristol, and has been found

very simple and effective. In this testing machine the stress is

applied by moving a mass of I ton along a lever j this mass is

connected by a cord with a vertical cylinder upon the indicator.

This cylinder carries a paper wound around it, and turns upon
its axis as the mass is moved towards the end of the lever. A
pencil capable of a vertical motion bears against this, and thus

horizontal distances upon the paper are measures of stress. The
strain is measured by the vertical motion of the pencil, the posi-

tion of which is controlled by a wire attached to the rim of a

wheel above, upon the same axis of which are other smaller

wheels, any one of which can be connected to a fine wire which
is carried horizontally to the upper end of the test-piece passing

over a pulley fixed to it, and is fixed to the lower end. Any
extension of the test-piece can be multiplied at pleasure on the

diagram by attaching the wire to a larger or smaller wheel.

—

Note on the so-called silent discharge of ozone generators, by
Mr. W. A. Shenstone. Mr. Shenstone had arranged some
apparatus by which this could be viewed. It seemed to have
the characteristics of the Brush discharge.

Edinburgh

Royal Society, April 20.—Robert Gray, Vice-President, in

the chair.— In a paper on the effect of pressure on the tempera-

ture of minimimi compressibility of water. Prof. Tait showed
that the various results obtained admitted of easy deduction from

theory.—A note on the variation by pressure of the melting-

point of paraffin, &c., by Mr. W. Peddie ; and a note on the

thermal effects of tension in water, by Mr. G. N. Stewart, were
submitted by Prof. Tait.—Mr. Hugh Robert Mill read a paper

on the temperature of the water in the Firth of Forth, describing

the work done at the Scottish Marine Station in this direction.

Ihe annual range of temperature, from summer maximum to

winter minimum, was found to vary from nearly 40° F. at Alloa,

where the river is fresh at low tide, to 20° at Queensferry, twenty

miles seaward, and 10° at the mouth of the Firth thirty-five miles

further on. The mean temperature of the water appeared to be

the same—47°'S—at all parts of the estuary. From June to

September the river was warmer than the sea, from October to

May it was colder, the average rise or fall in temperature at any
time along the Firth being o°'07 per mile. During the summer
period the surface-water had a higher, and during winter a

lower, temperature than that beneath. The annual minimum
was reached in February, the maximum in August, and there

were indications of the period being delayed toward the open
sea. Materials are unfortunately wanting for discussing the

variations of temperature in the North Sea beyond the influence

of land. Mr. Mill showed curves of the monthly mean tem-

peratures of the water plotted by the use of polar coordinates.

Each month was represented by an angle of 30° ; the tempera-

ture being measured on the radius, equal values were shown as

concentric circles. Temperatures so plotted appear as closed

curves, and in several cases those for the water resembled a circle

placed eccentrically to the circles of reference. This method of

curve-drawing has several advantages over that by the use of

rectangular coordinates where periodic phenomena are to be

represented.—Mr. J. T. Cunningham, of the Marine Station, read

a paper on the relations of the yolk to the gastnila in teleosteans

and in other types.

Mathematical Society, May 8.—Mr. A. T. G. Barclay,

President, in the chair.—Prof. Chrystal read papers on repeated

differentiation, and on a process for finding the differential equa-

tion of an algebraic curve. Dr. Thomas Muir made a com-

munication on integration formulae, and gave a historical note on

the so-called Simson line.—Mr. J. S. Mackay contributed several

mnemonics for certain mathematical constants.

,
Sydney

Linnean Society of N ew South Wales, Feb. 25.—Prof. W.

J. Stephens, M.A., F.G.S., President, in the chair.—The follow-

ing papers were read:— On some reptiles from the Herbert

River district, Queensland, by William Macleay, F.L.S., &c.

Five new species are here described, Hiiuiha ficta, and Telra-

dactylus guttulatus of the family Scincidse, and of Ophidians

Nardoa crassa, Tropidonoins ater, and Hoflocephahis assimilis.

—Notes on certain Ceylonese Coleoptera, described by the late

Francis Walker, by A. Sydney Olliff. In these notes Mr. Olliff,

who had examined Mr. Walker's types in the British Museum,
endeavours to clear up the synonomy of the Clavicorn families.

The name Asana was proposed for the Trogosita rhyzofhagoides

of Walker, which cannot be referred to any known genus. In

form it resembles Lipaspis, but is characterised by the presence

of a scutellum.—On the flight of birds, by R. von Lendenfeld,

Ph.D.

Paris

Academy of Sciences, May 11.—M. Bouley, President, in

the ch.air.—Remarks on the application of photography to the

mapping of the stars by means of MM. P. and Pr. Henry's

new objectives, by M. Mouchez. The first essays with an ob-

jective of 016 m. and a provisionary apparatus proved so suc-

cessful, that a new instrument has been constructed with two

objectives of 0^24 m. and o'34 m. respectively. Although not

yet completely regulated, this instrument has already yielded

some remarkalle results, fully justifying, if not exceeding, the

hopes entertained by astronomers. It appears to have once for

all solved the problem how to apply photography to the con-

struction of a map of the heavenly bodies which shall include

stars of the 14th and 15th magnitudes.—On the spontaneously

reversible spectral rays, and on the analogy between the laws of
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heir distribution and intensity with those of the hydrogen ray-,

l>v M. A. Cornu.—On the electric conductibility of solid mer-

uiy and of pure metals at low temperatures, by MM. Cailletet

mil Bouty. From numerous experiments made with mercur)-,

i!'Li. tin, aluminium, magnesium, copper, iron, and platina,

uhors conclude that the electric resistance of most pure

I- decreases regularly when the temperature is lowered from
1 • - 123°, and that the coefficient ol^ variation is apparently

much the same for all. It seems probable that the resistance

would become extremely slight at temperatures lower than

- 200', although this point has not yet been practically tested.

—

Note on the action of aluminium on the chloride of aluminium,

by MM. C. Friedel and L. Roux.^An inquiry into the reason

which renders mechanical exciters incapable of bringing into play

the excito-motor regions of the brain proper, by M. Vulpian.

—

Remarks on MM. A. F. Marion and G. &<•. .Saporta's "Evolu-
tion of the Vegetable Kingdom," by M. Duchartre.—On a

method of reconnoitring the enemy's position at great distances

with a description of the telemetrograph, an instrument invented

for carrying out these operations (one illustration), by M. A.

Laussedat.—On the cure of progressive myopy by the processes

of iridectomy and sclerotomy, with remarks on the theory of this

ophthalmic afTection, by M. H. Dransart.—Note on the theory

of the figure of the earth, by M. O. Callandreau.—Remarks on

a new and accurate method of astronomic observation by means
of a fixed lunette attached to the meridian, by M. Ch. von Zenger.

By this simple process the angle of position and the distance of

the double stars may be determined and measurements taken of

the parallax of the sun or the stars. For simple observations a

precision of o"'02 may be relied upon which is considerably

greater than that hitherto obtained by the use of the most accurate

and powerful meridian lunettes.—Results of experiments under-

taken at the national powder mills of Pont-du-Buis with

the regulating apparatus of two turbines for the purpose

of testing the conclusions deduced from M. Leaute's memoir
on oscillations at long intervals in machinery set in motion
by hydiaulic agency, by M. A. Berard.—On the jiolarisation

of the metallic capillary tubes by the fljw of fluid, under

high pressure, by M. Krouchkoll. When a conducting fluid

is driven through a capillary metallic tube at a pressure

of less than fifteen atmospheres, the tube and the fluid

being placed in communication with the mercury of a capillary

electrometer, no polarisation of the tube takes place. But if

the pressure be raised, the author shows that the tube begins to

become polarised, the polarisation increasing with the pressure.

—Description of a new electric pile, at once simple and cheap,

which has been named the " self-accumulator" by the inventor,

M. Jablochkoff. For this pile it is claimed that it emits no
odour, that it utilises the local curreats which are so troublesome

m ordinary piles, and especially that it supplies electric power
at a very low price, for in it filings, cuttings, and other waste

forms ol metals may be employed.—On the tensions and critical

points of some vapours, by MM. C. Vincent and J. Chappuis.

The author's observations are here confined to hydrochloric

acid and the chloride of methyl, the object being to show
how the maxima tensions of a series of liquefied gases

vary with the temperature, to determine the critical points

of these products, and to compare the results obtained

f>r the purpose of verifying the hypotheses advanced by
MM. Nadejine and Pawlowsky. — Note on the oxy-

chlorides of aluminium, by MM. P. Hautefeuille and A.
Perrey.—On the apparent volatilisation of silicum at a tempera-
ture of 440°, by MM. P. Hautefeuille and A. Perrey.—Note on
a method of preparing arsenical acid, and on the existence ofcom-
binations of arsenious and arsenical acids, by M. A. Joly.—On the

limit of combination for the bicarbonates of magnesium and
potassium, by M. R. Engel,—On a hydrochlorate of proto-

chlijride of chromium, by M. Berthelot.—A calorimetric study

on the effects of the tempering and cold-hammering of cast

steel, by M. Osmond.—Remarks on the mineralogical consti-

tution of the Sierra Nevada of the Iberian Peninsula, by
M. GuiUeniin-Tarayre.—On the liberation of carbonic acid and
the absorption of oxygen by leaves kept in dark places, by MM.
P. P. Deherain and L. Maguenne.—Note on a new gutta-percha

plant, by M. E. Heckel. As a substitute for the Isonandra
gatta, Hooker, which is threatening to disappear, the author

proposes the Bittyrospcrmum Parkii, Kotschy, which possesses

similar properties, and which is widely diffused throughout
equatorial Africa, between Upper Senegal and the Nile basin.

—

.\ fresh contribution to the question of the origin of boric acid :

analysis of the Montecatini waters between Florence and Pistoja,

by M. Dieulafait.— On an arrangement enabling the observer to

follow with the eye the phenomena presented by aquatic animals
subjected to a pressure of 600 atmospheres, by M. P. Regnard.
—On a new apparatus intended to detect infinitesimal quantities

of blood wherever present in fluids or on solid substances, and
named the " hema-spectroscope " by the inventor, M. M. de
Thierry.—On pathological urines, by M. A. Villiers.—Note on a
method for measuring the intensity of sensations, and especially

those of colour, by M. Aug. Charpentier.—On the formation

and development of the spores in Cladotkrix dichotoma,

by M. A. Billet.—A study of the Bacterium urea;, by M.
A. Billet.—Remarks on the cause of a new epidemic recently

prevalent amongst the domestic ducks in the neighbourhood of

Castres, Tarn, by M. A. Caraven-Cachin. This disease, which
at one time raged with great violence, was ultimately traced to

the leaves of the Ailanlus grandidosa, Desf. , or varnish of

Japan, growing in the district and eaten by these birds.

Berlin

Physiological Society, April 17.—Prof. Busch spoke on
anomalies in human teeth, and illustrated his observations in

part by preparations laid before the Society, in part by plaster

casts. In the first place he treated of anomalies of situations

he had observed in teeth—the horizontal position of a wisdom
tooth, which, pressing against the third molar, produced inflam-

mation in the latter ; the projection of teeth through the aveolar

wall of the maxilla on the anterior or posterior side, an occurr-

ence happening mostly in the case of permanent canine teeth

which pushed their way through at a late period, when there

was no place left for them in the jaw ; the exchange of situation

between the canine tooth and the first bicuspid in the order of

the teeth. Another kind of anomalies respected the number of

the teeth, especially of the incisors. Instead of the normal
number of four in each jaw, five were now and again ob-

served, and in a few, very rare, cases, as many as six.

On the other hand, there were cases of only two in-

cisors with a correspondingly large lacuna. Ihe failure of

the wisdom tooth was not a rare occurrence. Anomalies of

dental structure the speaker illustrated by pieces of ivory, which
presented very remarkable deviations from the normal course of

their fibres. In human teeth there had to be considered under
this head enamel pearls, that is, smaller or larger round drops of

enamel adhering to the roots, and having no connection with the

crown. Anomalies of size were very rare. The breadth of the

physiological variations amounted to about 3 to 5 mm. Now
and again, however, enlargements were observed as high as

10 mm., and diminutions as low as to o'9 cm. In the latter case

crown and root had each transformed itself into the shape of a

cone. Enlargements affected the root more frequently than the

crown. Anomalies of the root were sometimes seen in curves

shaped like an S or hook, but more frequently in the increase or

diminution of the number of the roots. More than five out-

spread rojts, more or less perfect, had never been observed.

Molars of the lower maxilla were not unfrequently found with

three, and bicuspids with two separate roots. In incisors and
canine teeth divisions of the tips of the roots were occasionally

found with two pulps, or more or less deep segmentations. A
diminutiim, as well as an increase in the number of the roots

had also been observed
;
yet was the coalescence of separate

roots of rarer occurrence than their increase by splitting. The
frequency of the anomalies referred to was not great. Out of

nearly 11,000 teeth examined, only about 100 anomalous

specimens had been found. Still more seldom did swellings

occur on the teeth. These were sometimes soft, and consist-

ing of connective tissue ; sometimes completely calcified with-

out containing one of the tooth tissues differentiated ; sometimes

situated on the crown, sometimes on the root. These Odontoma,
like the teeth themselves, were always to be found in particular

grooves of the maxilla. No osseous coalescence of the teeth and

maxilla had ever been observed. At the close the speaker pro-

duced casts of gums which showed very considerable variations

in their curves, ranging from an entirely flat up to a highly

arched form.—Prof Christiani communicated briefly the results

of experiments carried out by Herr Gnezda on the poison of the

cobra di capello (Naja triptcdians). The poison was obtainedin

India by causing the snakes to bite into snails or mussels

wrapiJed in gutta-percha and filled with water. The watery

solution thus obtained was reduced by evaporation. Of its

physical and chemical qualities it was to be remarked that the
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poison belongei to the cla=s of propeptons. Experiments were
instituted with representatives of all the vertebrata. They were
all susceptible of the poison, and died when the dose of the
])oison amounted to 3nig. per kilogramme animal. The time
when death followed a full dose of the poison was very various.

Rabbits died after half an hour, pickerels after an hour, frogs
later, then cats, and lastly pigeons. Stronger doses hastened
death. Dilutions and the introduction of artificial respiration

delayed death. The physiological effect extended principally to

the central nervous system. The muscles and the peripherical

nerves continued irritable, although paralysis set in very soon.

Seldom were spasms and compulsory movements observed. Tlie

poison appeared to have hardly any effect at all on the heart.

Physical Society, April 24.—Dr. Kayser reported on a
recent paper of Prof. Bunsen [Wiedemann's Anna/en, 18S5,
Heft 3) in which the difterences between the results of the
speaker's experiments regarding the absorption of carbonic acid
on smooth glass surfaces and those published by Prof. Bunsen
two years ago received their explanation. While, namely, Dr.
Kayser had found that the absorption of carbonic acid proceeded
according to definite laws formulated by him, Prof. Bunsen had
observed that this process of absorption did not terminate even
after as long a period as three years, but still continued, even
though at a reduced rate. Tn his mo^t recent work Prof. Bunsen
had now established that the glass threads, even after a current
ofdryairhad been for a considerable time directed over them,
still retained a layer of water which was thin in proportion as

the temperature was high, but did not become entirely dissipated

till the temperature reached as high as about 500° C. This layer

of water it was which absorbed the carbonic acid, and all the
more powerfully the denser was the layer of water. The density
of the water, however, stood in inverse relation to its thickness.
From these experiments Dr. Kayser concluded that the absorp-
tion of carbonic acid on the glass threads which Prof. Bunsen
had obseived continuing for so long a period was only an absorp-
tion of the gas by the adhering water and no absorption on the
smooth glass surface, whereas in the speaker's experiments, in

which the glass threads had in boiling oil been freed from all

adhering matters, the carbonic acid had been absorbed by the
smooth glass.—Dr. Less spoke of two curves placed before the
Society, as markings of the barograph on April 22 and 23 during
the time of the brief thunderstorm in Berlin. The two curves
presented in general an analogous course, concurring, moreover,
with curves which Dr. Less had observed last year during the
severe July storm. Before the outburst of the thunderstorm the
curves sank slowly, next rose steeply to a considerable height

;

with the attainment of the maximum of pressure coincided the
stroke of lightning ; the cui-ve then maintained itself at a level

for some time, throughout which the thunder-shower or hail was
wont to fall ; on the cessation of rain the curv'e of atmospheric
pressure sank steeply to beneath the former minimum. In the
two April curves a further sudden rise preceded the second
weaker stroke of lightning, and there then followed several

smaller jerkings of the curves coinciding with the time of the
formation of clouds consequent on the short thunder-storm. In
the curves of the July of last year during the severe storms so
copiously charged with lightning, the apex of the curves after

the sudden ascent was not straight, but consisted wholly of short
indentations each of which appeared to correspond with an indi-

vidual lightning stroke, so far as it was possible to fix the precise
times. The sudden steep ascent of the curve on April 22 and
23 coincided with a sudden increase in the force of the wind,
which soon, however, fell weaker, and at last sank almost to

complete stillness. The speaker also reported the corresponding
numerical values for the variations of atmospheric pressure
marked by the barograph.

Vienna
Imperial Academy of Sciences, March 5.—Contribution

to a knowledge of Coniopterigidoe, by F. Lowe.—On a new
morphological element of peripheric nerves, by A. Adamkiewicz.
—On the sensibility to light and colours of some marine ani-
mals, by V. Graber.—On some propagatory organs of the fruits

of Compositae, by M. Kronfeld.—On the fauna of the Jurassic
deposits of Hohenstein, Saxony, by G. Bruder.—On mannite
lead-nitrate, by A. Smolka.—Note on Lowe's lead-nitrate and
on Morawski's penta-plumbonitrate, by the same.—On the tem-
perature of Vienna and its environs, with a study on the action
of local influences on the mean temperature, by T. Hann.—On

camphoronic acid, by T. Kachler and F. \. Spilzer.—On the
daily and yearly course, and on the period of disturbances of
magnetic declination at Vienna, by T. Liznar.

March 12.—On nerve-corpuscles, by A. Adamkiewicz.—On
the use of boiling oxygen, nitrogen, carbon oxide, and atmo-
spheric air as a freezing-agent, by S. von Wroblewski —Contri-
bution to a knowledge of the texture of hyaline cartilage, by E.
Zuckerkandl.—On the Upper Italic flora of the Lunz strata and
of the bituminous slate of Raibl, by Dr. .Stur.

March 19.—Crystallographic researches on camphor derivates,

by V. von Zepharovich.— Experimental studies on the deter-

mination of the constant of dielectricity of some gases and
vapours, by T. Klemencie.—On the planes of solution of cal-

careous spar and arragonite, by V. von Ebner.—On figures

obtained by corroding arragonite, by the same.—On a meteoric
explosion observed at a distance of 1000 metres by R. Spitaler
on March 15, by E. Weiss.

Urs.\L.\

Society of Science, April 17.—The following p.iper, by
Dr. K. B. J. Forssell, was accepted for insertion in the

Society's Journal

:

— " Beitrage zur Kenntniss der Anatomic und
Systematic der Gloeolichenen." Prof. Lilljeborg described a
Metridia armata (Bieck) taken in the Antarctic Ocean
(lat. 54°-5° ^-li ^nd suggests that it was probably found near
both poles. It was taken by Capt. Scheele, of the Swedish
barque Ii/ona>k, an amateur scientist to whom the Society had
lent instruments, vessels, and apparatus for deep-sea researches.

He further exhibited Phiroma ahdominale (Lulibock), also taken
by Capt. Scheele in the South .\tlantic. It was remarkable as

having an appendicular eye on the side of the head.—Prof.

Hildebrandsson spoke about the twilight phenomenon, specially

with reference to some observations of the purple glimmer then
prevailing, made by Dr. Gyllenskjold.—Prof. Clason gave a

lecture on the functions of certain parts of the brain.
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PRACTICAL INSTRUCTION IN BOTANY
A Course of Practical Instruction in Botany. By F. O.

Bower, JVI.A., F.L.S., Lecturer on Botany at the Normal

School of Science, South Kensington, and Sidney H.

Amines, M.A., D.Sc, F.L.S., Fellow and Lecturer of

Christ's College, Cambridge, and Reader in Botany in

the University ; with a Preface by W. T. Thiselton

Dyer, M.A., C.M.G., F.R.S., F.L.S., Assistant Director

of the Royal Gardens, Kew. Part L Phanerogamse-

Pteridophyta. (London: Macmillan and Co., 1885.)

T is with more than ordinary satisfaction that we

welcome this volume. Apart altogether from con-

sideration of its intrinsic excellency, its appearance is

gratifying as a first product of the younger school of

botanists in this country—a school which for some years

past has been doing good work in oral teaching, though

up till now it has not contributed to teaching literature

—

and it is time that its methods were put in a more

permanent form and made more generally accessible.

The inconsistencies and inaccuracies characterising, with

few exceptions, our endemic botanical text-books and our

dependence for reasonably safe handbooks with informa-

tion up to date upon translated works, mostly of German
authors, are a reproach for which every botanist would

gladly see the cause removed. At last we have a prospect

of this, and the volume now before us is an instalment of

a work which will in great part do so. The names of

Thiselton Dyer, Bower, and Vines on the title-page are

a guarantee of its thoroughness and accuracy, and the

book certainly bears out their reputation.

The book took origin, as Mr. Thiselton Dyer informs

us in the preface, in the work initiated by him at South

Kensington in 1873. It is no small merit to have started

at that time a system of instruction which embraced the

examination by every student of the leading morpho-

logical facts of every important type in the vegetable

kingdom. And this programme, which Mr. Thiselton

Dyer set himself and successfully carried out, has not

only eventuated in what, with him, we hope will be per-

manent—the institution, in what is now the Normal
School of Science, at South Kensington, of a lectureship

on botany, but also, in what concerns us here—this

volume.
" I had always," says Mr. Thiselton Dyer, " hoped to

put together the results of the experience in teaching

methods acquired at South Kensington in the form of a

handbook, which should save teachers who wished to

follow our example from much of the trouble and diffi-

culty which 1, and those who at different times have

taught in this way, have had to face. But, in the mean-

while, I had been drawn off to administrative duties which

left a steadily decreasing leisure for purely scientific work.

Fortunately, my friend Mr. Bower was willing—and with

far greater competence—to take up the task which I was

unable to perform, and to him are entirely due the labora-

tory instructions for studying the difterent types selected.

I

Dr. Vines has very kindly supplied the chapters on

methods and on the morphology of the cell. But besides
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this he has at every step given the assistance of his own

extensive experience in practical teaching." With this

book before us we can understand the motive of success

of the South Kensington course, for it is the most

thorough introduction to the practical study of plant

morphology which has yet appeared ; the only book to

be mentioned along with it is the recently published

"Practicum" of Strasburger—(of which of course the

inevitable translation is promised)—and that is laid down

on somewhat different lines.

In the first chapter Dr. Vines gives an excellent account

of methods and reagents, delightful in the clearness and

conciseness of its language and bearing throughout evi-

dence of the hand of one who is no mere compiler of

instruction but who has himself tested and had experience

of all that is explained. The manner of setting to work,

of making preparation, of making cultures, of preparing

reagents, is all set forth in such a way that any intelligent

tyro may readily equip himself and do good work. And

we must congratulate Dr. Vines on the wise selection of

methods and reagents he has made for notice, and cin

their arrangement. The multiplicity of new methods

—

many witTi but questionable advantage to recommend

them—and their technicalities even in connection with

botanical work is, at the present time, somewhat appall-

ing and it is satisfactory to have these sifted by so com-

petent an authority.

Dr. Vines's second chapter, on the Structure and Pro-

perties of the Cell, is a very prominent and commendable

feature in the book, and will prove an extremely valuable

one to all practical students—the micro-chemical portion

of it especially, which gives in summarised and terse

form the fundamental reactions exhibited by the various

elements in the plant body, which are the basis of all

further laboratory work. The student finds here at once

a guide for testing the dictums of the earlier chapter as

well as a graphic code for reference in his future studies.

A synoptical arrangement such as this, and so happily

worked out, has not been attempted in any previous book.

Mr. Bower's more especial work, the morphology of the

various types dealt with, is no less excellent. The ex-

amples selected for illustration appear to us particularly

well chosen, being readily obtainable in any locality, and

their characteristics, macroscopic and microscopic, are

explained with precision and in great detail. We shall

not dwell at any length upon illustration of the admirable

character of this part of the book, but in evidence of its

completeness will refer to the section on the vegetative

organs of Dicotyledons. Sunflower is selected as the

chief type for examination, and we have first of all a brief

description of the embryo and germination ; then its

stem in the mature and young condition are gone over,

macroscopically and microscopically ; but as it shows

only the herbaceous type, the arboreous type as seen in

Elm is explained, and further, the aquatic type, as in

Mare's-tail. Sections are next added on the stem of

Cucumber and Lime-tree with a view to special illustra-

tion of the sieve-tube elements, and upon Dandelion and

Spurge for laticiferous elements. In like manner the

leaf is treated of, to that of Sunflower, which is the

chief type, descriptions of Cherry-laurel and Stone-crop

being appended. Again, in the case of the root. Scarlet-

runner as well as Sunflower is described. Besides these
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forms we have mentioned, which are dealt with in detail,

frequent references are made to other examples in which

equally good or further illustration of special features may
be obtained. Similar thoroughness runs through the

accounts of all the types.

Every one perusing the volume must be impressed

with the high standard of its educational value.

Teacher and student in this country are alike to be con-

gratulated upon its publication. The former has now a

thoroughly trustworthy laboratory guide to place in the

hands of pupils, and the latter has a handbook in his

own language to which he can refer with confidence in

his search after a sound knowledge of plant-morphology.

This is only the first part of the work, and deals with

Phanerogams and Pteridophytes. May the succeeding

portion not be long in appearing ! It is regrettable that the

original intention of the authors " to preface the directions

for the study of each type with a short account ... of

its salient morphological facts" has not been carried out

in this part : Mr. Thiselton Dyer assigns in the preface

the reason for its postponement. We are convinced that

the want of such brief epitomes will be universally felt.

But as the book is certain of a full measure of success, we
loo'c forward, with the authors, to the realisation of their

hope that " the original scheme upon which the work was
planned '' may be " carried out in a future edition."

We conclude as we began by heartily welcoming the

volume. We envy a student commencing to work «ith

such a guide, and we are greatly mistaken if its effect is

not very rapidly felt in the botanical teaching of the

country.

THE PENNATULWA OF THE NORWEGIAN
NORTH ATLANTIC EXPEDITION

Den Norske Nordhavs Expedition, 1S76-1S7S. Zooloi^ie

Pennatulida. Ved D. C. Danielssen og Johan Koren.
(Christiania : Grondahl and Sons, 1884.)

"T^HIS is the twelfth part of the series of monographs
contained in this fine work, the first part of which

was published in 1S80. The former parts have dealt with,

besides the chemistry and physics of the expedition, the
fishes, a part of the Mollusca, the Gephyrea, Annelida,
Asteroidea, and Holothuroidea, the monographs on the
last four animal groups being by the same indefatigable

naturalists who have produced the present memoir on
the Pennatulida. The work is a highly creditable one to

all concerned.

The present part is illustrated by twelve excellent

plates, two of which are coloured, and which are in the

same style as those already published by the same
authors in their well-known memoir on new Alcyonians
belonging to the Norwegian fauna published two years
ago.^ Thirteen species of Pennatulida belonging to eight

genera were obtained during the expedition, and of these
eleven species and two genera were new. One of the

new genera is Svava, a small sea-pen with rudimentary
fins and devoid of spicules on the sarcosome, cells and
polyps. There is a stripe of zooids on either side of the
stem, and in the two lateral canals of the stem are deve-
loped the zonads on the mesenteries of these rooids.

The zooids alone produce gonads, the fully-developed
' "Bergens Museum. Nye Alcyonider, Gorgonider og Pannatulider

tilhorende Norges Fauna." (Bergen, 1883.)

polyps being barren. They are viviparous, the larvje

escaping from their mouths, as in Corallium. The other

new genus, Gunneria, is founded on a fragment of a single

specimen, but it is characterised by the presence of an
immense quantity of spicules on the bodies of the polyps,

their tentacles, and the sarcosoma, which latter forms a

regular calcareous crust on the walls of the cells ; the

spicules are so closely packed in several layers that it is

difficult to separate them, even with caustic potash. In

this respect Gunneria approaches the GorgonidE
; yet it

is, nevertheless, a true Pennatulid.

The main feature of the memoir is, however, the part

which relates to the now famous deep-sea Pennatulid,

Umbelhda encrinus, to which more than half the letter-

press and seven of the five plates are devoted.

The Norwegian Expedition obtained twelve specimens

of Umbeliiila encrinus from different localities. Kolliker

described eight species of the genus from the Challenger

collection, but one of these, U. inagnijiora, is considered

by the authors as referable to the old historical (J.

encrinus, as are also Lindahl's new species from the

Swedish Expedition of 1871, viz. U. miniacea and U.

pallida. The whole of the twelve specimens obtained by

the Norwegian Expedition are here carefully described in

all details. All of them differ from one another, display-

ing peculiarities in various ages and stages of develop-

ment which might, were the series less cotiiplete, easily

lead to the establishment of separate species. The largest

specimen obtained was dredged from a depth of 763
metres. It is a giant indeed. The rachis and the polyps,

of which there are forty in the bunch, arc twice figured

on the last two plates, of actual size, coloured and un-

coloured. The bunch of polyps occupies with its breadth

nearly the entire length of the folio plate. The plates are

far the finest representation of Umbellula yet published.

There are eight prominent lanceolate areas occupied by

zooids which extend up between the lateral polyps on the

calicle-like part of the rachis, and spread themselves

infeviorly over the rachis generally. The zooids are

described as having each a single protusible tentacle, the

tentacle when not retracted looking like a pendent papilla.

These tentacles sometimes, but not always, bear short

lateral pinnules, which are hollow, their cavities commu-
nicating with those of the tentacles, and which can be

retracted with them. Kulliker, in his account of the

Challenger Pennatulids, described similar zooids each

bearing a single tentacle as existing in Umbellula Huxleyi

and U. Carpenteri, and in the latter species found the

single tentacles branched. He figures them, but only on

a very small scale. On looking at the figures here given

of these zooids (Tab. X., Figs. 56, 57) it is very difficult

to understand their structure : the position of the mouth
is not shown in any one, and they are drawn as elongate

and flask-like in form when expanded, squat and rounded

when retracted. The tentacle seems when protruded to

be a direct narrow prolongation of the entire body of the

zooid, and it appears as if on retraction this prolongation

were telescoped into the basal region of the body. The
base of the single tentacle should abut on one side of the

mouth, but no such mouth-opening is figured In the

enlarged view of a zooid (Fig. 57) the mouth is neither

definitely indicated nor referred to in the description.

The text is not at all clear on the point.
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The polyps bear the gonads, and are apparently vivi-

parous. Very interesting conclusions are arrived at by

the authors by comparison of the various stages at their

disposal as to the mode of growth and successive addi-

tions of fresh polyps to the colony around the terminal

primary polyp, and these are at variance with those of

Lindahl. A couple of lateral polyps appear on each side

of the terminal polyp, then another pair of laterals are

formed, and the rachis expands in breadth. The centro-

dorsal polyp is formed, and then the dorso-lateral are deve-

loped, whilst the lateral polyps become more numerous.

H. N. MOSELEV

OUR BOOK SHELF
A Flora of the English Lake District. By J. G. Baker,

F.R.S., F.L.S. (London : George Bell and Sons, York
Street, Covent Garden, 1885.)

It is perhaps surprising that a " Flora " of the Lake
district has not before been issued, considering the large

number of botanists who have yearly rambled over its

fells and dales. It has been left to Mr. J. G. Baker to do
so, and with modesty he says "it does not seem likely at

present to stand in the way of anything more complete."
The limits of the " Flora" embrace parts of Cumberland,
Westmoreland, and the whole of what is botanically

called Lake Lancashire ; but excludes " the northern half

of Cumberland and the western slope of the Pennine
Chain, through Cumberland and Westmoreland ;

" the

exact boundaries are, however, not very clearly defined
One cannot help feeling, directly the book is opened,

that it is the work of one used to generalise and deal with
facts in a broad way : in no part more so than in the first

fourteen pages, where, accepting Mr. H. C. Watson's
definitions, he describes the distributive types, zones of
altitude, temperature, &c., with a clearness coming of
long and practical acquaintance with the subject, giving
comparative tables of the types, &c., with those of

Northern Yorkshire, Northumberland and Durham, and
Britain, and making the Lake Flora about 900 species.

It should, however, be remembered that this number is

based on Mr. H. C. Watson's estimate of 1425 species for

Britain as a whole.

Had that estimate to be made now by Mr. Watson,
the result would probably be the accepting of a larger
number, not alone by the discovery of species since

made, but by a decided feeling on his part "that there
were some species that would eventually have to be
divided." It may well be asked ivhy is there this com-
paratively large amount of difference demanded among
our native plants to constitute a " species," and the little

often accepted among newly-discovered " species " from
distant countries ; doubtless knowledge is progressive in

the latter case, but still theories and generalisations are
built up on them with as much apparent certainty as
on floras long known and studied. Mr. Baker then
enumerates the species constituting the flora, running up to

234 pages, numbering them according to the sixth edition
'the "London Catalogue," showing also (but not num-

oering) the large number of doubtful plants that have at

various times been reported from the district.

Perhaps the most striking fact brought out by this
" Flora" is the scarcity of aquatic species compared with
the numerous lakes and tarns, of which there must be
between sixty and seventy, large and small. Whether in

thisparticular district this is from the want of investigation,
or from a real paucity of species or specimens, is difficult to

I

say ; but certainly our lakes and waters have not been suffi-

ciently systematically searched, whether from the botani-
cal, zoological, or chemical point of view. In this we should
do well to emulate the Swedish naturalists ; but in our

case it may well be asked, " Where are we to look for

help ?

"

How little we know of the life-histories of our aquatic

plants ! and it may well be suggested as a study for those
botanists, who, while not being able to take up botany in

the way so ably advocated lately by Prof. Bower in

Nature, still have some leisure from other occupations
and duties, and could really advance the knowledge of our
flora beyond mere collecting. It is only necessary to turn

over the plates of Dr. T. Irmisch's work on them to under-
stand what is meant and required. Ar. B.

The Fallacy of the Present Theory of Sound. By Henry
A. Mott, jun., Ph.D., E.M., S:c., Professor of Chemistry
and Physics in the New York Medical College and
Hospital for Women ; Author of " The Chemist's

Manual," "Was Man Created?" "Adulteration of

Milk," " Testing the Value of Rifles by Firing under
Water," " The Laws of Nature," " The Air We Breathe
and Ventilations," &c. i2mo. (New York: Printed

for the Author, 1885.)

This is a very curious book. Its author appends to his

name recognised scientific titles, and seems to hold a

responsible position as a teacher ; but he has been led

into a hopeless and inextricable muddle about wave-
motion ; and, starting with a misconception, he naturally

obtains results so utterly at variance with common sense

and experience, that it is remarkable he cannot see his

error.

He begins by admitting that " to attack a theory which
has been upheld for 2500 years, and which has been and
is sustained by the greatest living scientists, is certainly

a very bold undertaking." But he feels bound, neverthe-

less, "to come to the front and join Dr. A. V\ ilford Hall

in exposing the fallacy." He fulminates, moreover, the

following withering defiance at false prophets :
" If Profs.

Helmholtz, Tyndall, Lord Rayleigh, Sir William Thom-
son in Europe, and Profs. Rood and Mayer in this

country, wish to retain the respect and confidence of

thinking people, they will at once endeavour either to

defend the theory of sound, or, like men, come boldly to

the front and acknowledge that it is fallacious."

There can be no doubt that these various noblemen
and gentlemen will at once proceed to adopt humbly the

latter and safer alternative ; because it is obvious that if

they do not do so speedily, creation and nature wfll come
to a premature end. This rather serious occurrence is

thus predicted :
" The lowest tone of an organ is stated by

Prof. Blaserna to have sixteen vibrations to the second,

and a consequent wave-length of 70 feet. It thus follows,

says Dr. Hall, that in the sound of such an organ-pipe the

air-particles (as a whole) are obliged to tr.rvel 35 feet and
back sixteen times each second in order to pass from the

space occupied by the centre of rarefaction to the centre

of condensation and back. They would thus move with

a velocity in one direction of 560 feet a second, or at the

rate of 3S1 miles an hour, which would produce a tornado

of more than double the velocity necessary to sweep a

village into ruins. If there was the least truth in the

wave-theory, the sound of a church-organ should get up
a cyclone which would blow a cathedral into atoms."
This is truly very horrible ! far worse than dynamite.

Saddened by these reflections, we can bear with com-
parative equanimity the revelation that " the prong of a

tuning-fork moves at the rate of only about one inch in

four years," and "instead of swiftly advancing, as Tyndall
says, sounds audibly when moving more than 25,000 times

slower than the hour hand of a family clock, and more
than 300,000,000 times slower than any clock-pendulum
ever constructed, instead of very much faster, as Helm-
holtz teaches."

One more quotation is iiresistible : "Imagine," says

our author, who seems to have recovered wonderfully from

J

the terrestrial cataclysm which he and the evil-doers
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above named have all but provoked, "imagine a locust

stridulating in the centre of a mass of iron one mile in all

directions " {sic). The idea is charming, countrified,

bucolic, but perhaps rather cold for the poor insect !
" It

is admitted he could be heard, and about sixteen times
quicker than in the air. . .

." (the steps of this grand
calculation must perforce be omitted). " The mass of

iron thusdisplaced" {/ f. by said locust) " would weigh not

less than 729,749,050,612 tons, and would be so moved by-

the strength of the locust."

The thought is too tremendous ! so, locust-like, I must
cease to " stridulate," lest I bring down the solar system
in ruins on the heads of innocent humanitv.

W. H. Stone

Kryptogamen-Flora von ScJilesien. Vol. III. : Pihe.
Bearbeitet von Dr. J. Schroter. (Breslau : J. U.
Kern.)

Dr. Cohn's " Cryptogamic Flora " is already so favour-

ably known by the portions which have appeared, that

the announcement of any subsequent part is sure to be
received with satisfaction. The first part of the Fungi,

by Dr. J. Schroter, is just issued, and consists almost
entirely of an introduction of nearly 100 pages, carefully

digested and summarised, concluding with the order of

classification adopted. The three groups or primary
divisions are:— (i) Myxomycetes

; (2) Schizomycetes

;

and (3) Eumycetes. The latter embraces the Chytridiei,

Zygomycetes, Oomycetes, Protomycetes, Ustilaginei,

Uredinei, Auriculariei, Basidiomycetes, and Ascomycetes,
with an appendix for the incomplete Hyphomycetes,
Tuberculariei, and Sphieropsidei. As the present part

contains only a portion of the Myxomycetes, no opinion

can be formed of the manner in which the foregoing

skeleton will be filled up ; but, as this portion is based
upon Rostafinski's monograph, no exception can be taken

thereto. The real difficulty lies further ahead, and
whether the knot is to be untied or cut cannot be
predicted.

LETTERS TO THE EDITOR
\Thf Editor doss not hold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to lettirn,

or to correspona with the writers of, rejected mantiscripts.

No notice is taken ofanonymous communications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance ez'en

ofcommunications containing interesting and novel facts.
'[

On the Terminology of the Mathematical Theory of
Elasticity

I HAVE been greatly interested by the letters on this subject

from Prof. K. Pearson (Nature, vol. xxxi. p. 456) and Prof.

A. B. W. Kennedy (vol. xxxi. p. 504), and I have looked
forward with pleasure to further communications from other

eminent " elasticians." As, however, no better qualified person

seems disposed to continue the correspondence, and as I am
practically interested in a definite settlement of elastic termin-

ology, I venture to ofter a few remarks on the subject.

(l) Nothing could be better than Prof. Pearson's term state of
ease for the condition of an elastic body when capable of enduring
a certain amount of stress, without showing permanent set on its

removal. This is worthy of Clifford, and is sure to make its

way.
Prof. Kennedy has extended this term by applying " maximum

state of ease" to the condition in which the body may be
strained to its elastic limit without set. Perhaps ultimate slate of
ftijf would be more significant, and limited state of ease m\^\. be
employed to denote the intermediate stages. The ultimate

state of ease of course corresponds to the "natural state" of the

ideal perfectly ela-^tic solid.

At the point B in Prof. Kennedy's figure we reach the limit

of perfect elasticity, and enter the stage b of elastic instability.

Prof. Kennedy's suggestion of "limit of stability" for the point

C is inconsistent with the last. I would suggest elastic ciisis as

an alternative for " breaking-down point." We evidently here

pass the critical point in the static equilibrium of the molecules.

Perhaps c' might be called the stage of thermal inversion.

At C] the bar enters the plastic state—divided by Prof.

Kennedy into the stage of uniform flvw from C, to the point D
of maximum load and the stage of localflow from D to the point

E of terminal load or (apparently) of ma.ximum stress.

(2) I observe that Prof. Kennedy uses "load" and "external

stress," apparently as alternative terms, and that Prof. Pearson
speaks of "stress per unit area." Would it not be advisable to

settle, once for all, that sti-ess shall always, when it stands alone,

mean a force per imit area? "Stress" and "intensity of

stress " would then be identical terms, while the force across a

given area due to stress would be known as the "total "or
" resultant stress " across the area. This is all that is required

to bring the terminology of perfect elasticity into exact corre-

spondence with that of hydromechanics, in which pressure and
total or resultant pressure have always stood in this relation to

one another.

(3) Next as to " tension." The word was originally adopted
from the theory of strings, and of bars used like strings to sup-

port weights, and was, I believe, invariably used (as it still is

in the case of strings) to denote the load, or total longitudinal

stress endured. Nowadays, however, it seems to be employed
indifferently in this sense and in that of intensity of tensile stress.

I would suggest that the term traction, which the modem French
writers have freely adopted, should be invariably used to denote

intensity of tensile stress, and that tension should be restored to

its original signification of total or resultant traction.

"Traction" and " pressure " would then (according to the

ordinary convention as to sign) be synonymous with " positive
"

and " negative " stress. Perhaps some ela-tician would suggest

a convenient abbreviation for "total pressure" or "negative

tension."

(4) Is it too late to protest on behalf of that much-abused
term viscosity as applied to soHds? The thoroughly-established

sense of the word, as applied to fluids, implies

—

not the property

in virtue of which they undergo permanent or continued change
of shape under continued distorting stress (i.e. •Oatn fluidity) ;

but that other property in virtue of which they are able to

offer more or less resistance, by means of molecular friction, to

instantaneous changes of shape under stress which is inot con-

tinued. In this case, therefore, viscosity is a property distinctly

opposed to fluidity, and, indeed, described in terms as a falling

short of "perfect fluidity."

It is thus obviously false analogy to describe a metal in the

state of plastic flow as viscous, or to " appropriate this name to

that permanent set which may be produced by the application

for a long period of a stress well within the limits of elasticity."

The latter sense—at least as applied to ice (Nature, vol. xxxii.

p. 16)—has, no doubt, a classical authority in the great memoir
of Forbes ; but Sir W. Thomson has pointed out (" Enc. Brit.,"

Art. "Elasticity," §31 ; and Thomson and Tait's "Natural
Philosophy," § 741) that the properties of ice so described are

included under the perfectly definite and convenient term
plasticity, which is really analogous to fluidity.

On the other hand, analogy demands that the term viscosity,

as applied to solids, shall be strictly confined to that frictional

dissipation of energy which is always at work during rapid

changes of strain, and which was first discovered during small

vibrations within the elastic limit by Sir W. Thomson (Proc.

Koy. Soc, May 18, 1S65, or the passages above cited).

That the viscosity of a ductile material is very greatly increased

in the plastic stage is of course beyond a doubt, the amount of

energy absorbed by it on sudden increase of the stress being so

much in excess of that required to provide for the increased

potential energy of the accompanying strain that the temperature
rises to a sensible extent. But what I wish to make clear is that

the true viscosity is not essential to or characteristic of the truly

plastic state, but that, on the contrary, the viscosity of a ductile

solid renders it imperfectly plastic in just the same sense as a
viscous fluid is imperfectly fluid.

(5) Finally, I may perhaps be permitted to add that, next to

the importance to all concerned of a definite and universal

terminology, comes the importance to mathematicians at least of

a uniform notation.

The effect of reading through, for purposes of comparison or

historical record, the 100 odd really important treatises on this

subject—in each of which a perfectly independent and generally
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quite different notation is employed —is simply infuriating ! I

would urge upon Prof. Pearson that he has now an unrivalled
opportunity of fixing in the language of English (and perhaps
foreign) mathematicians a really serviceable and significant

system of notation.

The double-suffix notation for strain and stress, which is deve-
loped to perfection in.St. Venant's French translation of Clebsch,
has many advantages, but seems to be too cumbrous for English
taste. Nothing perhaps could be more unmeaning than Thomson
and Tait's notation for " stresses," independent as it is of all

reference to the strain-symbols. Still I must confess (in common,
I dare say, with most men who have derived their first inspira-
tions from that mathematical epic) that it has secured too firm a
place in my mental machinery to be lightly cast out, even in

favour of a better. W. J. IBBETSON
Cambridge, May 12

The Colours of Arctic and Alpine Animals
Mr. R. Meldola has maintained, in Nature, vol. xxxi.

p. 505, the idea that the white colour of some animals,
Arctic mammals and birds, must be ascribed to the absorbent
and radiating power of the same colorations in relation to the
rays of the sun. He maintains also that to a similar cause we
owe the seasonal polychromism of several mammals and birds of
the Alps, and what would be for these animals a partial return
to the characters of the Glacial epoch.
By an analogous theory the author explains the contrary

phenomenon that is observed in many insects—that is, the
darkening of the coloration, and he speaks principally on this
point of the Lepidoptera.
Now I beg to make the following observations, and to indicate

the following facts :

—

(i) That a seasonal mutation of colour is observable in many
mammals, now more, now less distinctly, and generally
it concurs with the change of coat. Also not seldom in
mammals strictly belonging to the Alps, as, for example, in the
Rupicapra enropea, and in the Capia ibc'.x, the colour changes
very little in the summer and in the winter, although the
length, the thickness, and also the coarseness of the hairs were
very difterent. In other cases, as, for example, in the Cet-vus
mandarin lis, '^ the coat is, in .summer, light reddish yellow, with
many roimd white spots, while in winter it is dark brown, and
the round spots are less numerous and are light brown.

(2) As to the insects, it is observed that in Cohoplera the
colours of the Alpine species are brighter than those of the
warmer plains, as in the genera of Caralius, PUrostichus, &c.
Inisevei-al species of Harpaltis, Amai-a, Cicindelis, &c., the
individuals that we find at the greatest elevations of the Alps
have often lighter colours.

(3) A darker colour and sometimes a whole melanism is ob-
served in general in the insects of the deserts—for example, in
that of Sahara. On the contrary, the mammals of these coun-
tries present in general a very light colour. It seems to me
that this fact cannot be explained by the theory of radiation.

{4) A very remarkable melanism is also observed in several
mammals, the Reptilia and Coleoptera that are in little islands,

or upon rocks in the warmest regions, for example the L. mm a/is,

&c., Ciciitdela camfes'.ris, in the island of St. Peter in Sardinia.^

(5) In the reptiles and in the Alpine amphibia we sometimes
meet with some cases of darkening, but the cases of a remarkable
brightening are not very rare, as, for example, in the tadpola of
Raiia vtitta.

(6) A sensible difference is observed in the coloration between
the Arctic birds and the Antarctic. In these last black is much
more abundant.

Indeed, Australia, New Zealand, &c., are countries known
for a remarkable darkening in the colours of many sorts of
animals.

In the Carnivora, which are the mamiuals that chiefly pre-
sent seasonal polychromism and white colour, is observed a
tendency to this colour in several forms that, however, do not
live either in Polar regions or in very cold places. As to this
fact the colour of the genera Zorilla, Meles, &c., and also the
very curious Ailiints nulanolcHcus of Thibet,' should be ob-
served.

' Milne-Edwards, " Recherchcs pour servir a I'Histoire Naturelle des
Mammiferes," tav, 22, 22a. Paris : Masson.

Siconsulli L. Cameram, " Richercheinterno alia Distribuzione del CoLri
nel Regno animale. " Mtm. R. Accad. Scienze di Torino.

^ Milne-Edwards.

The causes, I would say in conclusion, that intervene to
modify the colour of animals, are very complicated ; climate
has amongst these a certain importance, but it does not seem to

me that, although it be very attractive, Mr. Meldola's theory of
radiation is sufficient. Lorenzo Camerano

Zoological Museum of Turin

On Certain Stages of Ocular After-images

In a short note in the Phil. Mag., 1872, vol. xliii. p. 343,
Prof. C. A. Young has recorded a curious instance of " after-

image," which seems to me to be of the same order as that
observed by Mr. Shelford Bidwell, and recorded in Nature,
(vol. xxxii. 'p. 30). I quote from Prof Young's note, which is

named " Note on Recurrent Vision," a few lines, which will

show what his observation was :

—

" In the course of some experiments with a new double-plate
Holtz machine belonging to the College (Dartmouth, America),
I have come upon a very curious phenomenon, which I do not
remember ever 1 1 have seen noticed. The machine gives easily

intense Leyden-jar .sparks from 7 to 9 inches in length, and
of most da/zling brilliance, at the rate of seventy a minute.
When, in a darkened room, the eye is screened from the direct

light of the spark, the illumination produced is sufficient to

render everything in the apartment perfectly visible ; and, what
is remarkable, every conspicuous object is seen hvia at least,

with an interval of a trifle less than a quarter of a second—the
first time vividly, the second time faintly ; often it is seen a third,

and sometimes (but only with great difficulty) even a fourth
time."

Prof Young shows that it is a subjective phenomenon, and
measures the interval between the first and second seeing of an
object, giving as the mean of twelve experiments the interval

o'22 second for the case of his own eyes, and 0^24 second for

that of another observer.

Five or six years ago I observed another instance of what I

believe to be the same kind of "after-image," though at first I

was inclined, being engaged upon experiments with a view to

finding the cause of certain ocular "ghosts" due to multiple
reflection inside the eye (Proc. Roy. Soc, No. 223, 1883), to

ascribe it to a difterent cause. It was seen in a room lighted
only by the bright glow of coals in the grate. AVhenever the
eyes were suddenly flashed across the fireplace, and then fixed

on some object 50° or 60° from it, there appeared a faint blue
light, which seemed to flash from the object to the glow. This
phenomenon was much more strongly marked at some times
than others, and varied with some cause which I never further

investigated. Later I came upon another instance of the same
thing ; and as this is the easiest to reproduce, and one by which
one may best study the phenomena, I will describe it.

Let a match or a splinter of wood be made to glow, as for

testing oxygen, and let it be observed in a dark room ; the eyes
should be fixed, and the glowing match moved about. I found
that for purposes of rough measurement a most convenient curve
of motion is a figure of 8 on its side in a vertical pl.ane ( c« ).

Also it is convenient to keep the period of the movement the
same, and to vary the size of the curve if change of velocity is

required. There are difficulties to be overcome in regulating

the bi'illiancy of the light (Mr. Bidwell has pointed out the

necessity of a certain degree of brilliancy in the ca e of the
vacuum tubes), if a systematic investigation were undertaken

;

a glowing match becomes brighter the quicker the movement

;

the reverse is the case with a platinum wire carrying a strong

current of electricity ; and a small incandescent lamp is objection-

able on account of reflection from its glass case.

I shall consider the " after-images " of the glowing-point as

forming a trail, in which all the changes are set out at the same
moment, and proceed to describe the trail for two cases. I

should state that following descriptions refer to the trails as seen
by me in the r^'euiiig ; for there are very considerable variations

in the phenomena according as the eye is likely to be wearied
or fresh. I may also repeat Mr. BidweU's caution that it is by
no means certain that a person new to the subject will at first be
able to see the appearances described.

I arrange a metronome beating seconds, and move the glow-
ing-point so as to describe the curve completely in two seconds.
First, let the figure of eight be only as large as can be got into

a rectangle 3 inches by ij. In this case there comes after the
glowiug-point a dark interval in the trail, about an inch long ;

then a distinct blue-green ghost, about the same size as the
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glowing-point ; again a dark interval follows, shorter than the

first, and behind it a long strip with a dark core and very faintly

bright edges ; as one traces backward^, the edges appear to

close in together gradually, so that, after about two inches, the

dark core has collapsed, as it were, and the edges have come

together to form a narrow and well-defined thread of a mauve

tinge ; this gradually dies away as we go further back along the

trail, and by the time that the glowing-point has travelled over

the whole curve once, it has nearly disappeared.

Secondly, let the figure of eight be as large as can be de-

scribed in a rectangle! inches by 4. Here the phenomena are

quite different. It now seems as if the dark intervals at either

end of the ghost as described above were absent, and the ghost

itself were drawn out into a streak which follows immedialely upon

the glowing-point. Its colour is now yellow-green. This

g.irdually narrows to extinction as one traces the trail backwards,

and is tlie positive after-image in its various stages. More pro-

bably this streak has no connection with the true ghist ; but is

quite distinct from it, whilst the ghost no longer appears, when

the |)oint moves with greater velocity. In fact, there is probably

a limiting velocity of tlie glowing-point, beyond which the ghost

is not formed. This coincides with Mr. Bidwell's observations

as to the rate of rotation of the vacuum-tube. As the yellow

streak disappears narrowing, one sees a faint blue haze on either

side, separated from it by an interval of darkness. When one

has traced backwards so far that the streak has vanished, one

sees what was above described as a strip with dark core an 1

faint blue or mauve edges. The edges close in and form a

distinct mauve thread, which gradually dies out.

It is very beautiful to see the ghostly trail hanging before

one ; and, by suitable movement of the glowing point, one may
fill the space, as it were, with a maze of wreathing lines. Per-

haps tlie most s riking part of the phenomenon, regarded from

an xsthetical standpoint, is the tkpth of the figures so produced :

one realises in the form of the trail that the glowing-point has

been moving, not in one plane, but in space ; and one sees that

some parts are nearer than others. Afttr a time the glowing-

point seems to be forgotten, and the trail is the only thing ob-

served. The position of the trail appears to change with any

change in the state of accommodation of fhe eye ; if the trail

goes away from one the eye attempts to follow it, and exag-

gerates the movement. If there is any irregularity in the curve,

as may often be the case from want of proper co-ordination of

musclirs—especially if the moving arm is at all subject to

rheumatism— it is revealed in a terribly truthful manner by the

trail.

A systematic investigation of the subject would, I think, be

very valuable as throwing light upon the processes in the retina.

Both Prof Young (" whatever the true explanation may turn

out to be, the phenomenon at least suggests the idea of a nfltc-

tion of the mi-vnus impulse at the nerve extremities, as if the

intense impression upon the retina, after being the first time

propagated to the brain, were then reflected, returned to the

retina, and, travelling again from the retina to the brain,

renewed the sensation") and Mr. Bidwell ("the series of

phenomena seem to be due to an affection of the optic nerve

which is of an oscillatory character," &c ) appear to incline to

what I may call a physical view of the phenomena. The
phenomena appear to me to point to some chemical action

on the retina, and to depend in a great measure on the raU
at which this action goes on. It would be of great interest to

consider the phenomena in connection with Hering's theory of

colour sensation ; according to it these sensations are due to

changes in a certain substance, in such a way that changes of a

destructive or dissimilative character give rise to the sensations

of white, red, and yellow, whilst those of a constructive or

assimilative kind produce the sensations of black, green, and
blue ("ZurLehre vom Lichtsinne," Wien, 1878). It maybe
that this work has been already done ; if so I must crave the

indulgence of those who liave made the subject a special study.

H. Frank Newai.l
Crowthorne, Wokingham, May l8

" Speed " and "Velocity "

Some of your "general" readers, like myself, may wish to

see the distinction between "velocity" and "speed" more easily

defined than by a reference to the calculus of quaternions, to

which I believe the term "tensor" appertains.
" Speed " is not in the index lo the new edition of Part II. of

Thomson and Tail. Maxwell, at p. 26 of " Matter and Motion,"
says, " The rate or speed of the motion is called the velocity of

the particle." Tate, in his "Properties of Matter," p. 52,

writes about " water of motion ; i.e. Speeds." It seems thus :

—

(i) Rate of motion is velocity (Maxwell)

(2) Speed of motion is velocity ,,

(3) Rate of motion is speed (Tate).

'

From (i) and (3) it appears as if velocity and speed must be the

same, as indeed (2) seems to assert. But we are told this is not

the case. Cannot the distinction between the two be made
more generally intelligible than by saying that "speed "is the
" tensor " of velocity. Senex

[When Maxwell introduced to junior students the Diagram
0/ Velocities, he made velocity include the direction of motion as

well as the mere rate of motion (i.e. speed).

—

Ed.]

The Male Sole is not Unknown
In la-t week's issue of Nature is what is said to be an

abstract of a paper read at the Society of Aits by Prof Ray
Lankester, in aid of a projrosed marine laboratory, and, passing

over what he stated generally requires elucidation, he gives one
example of what is not kn^ivn among fishes, and \\ hieh in the

first instance will be investigated at Plymouth. He is made to

say " at present absolutely nothing is known as to the spawning
of the sole—the male fish is not even recognised."

In times gone by the plaice was asserted to have ascended

from a shrimp, but this, I think, is the first time that the exist-

ence of the male sole has been declined recognition. Omitting

references to others, I will merely draw attention to the fact that

in my collection of British fishes in spirit at the " Great Inter-

national Fisheries Exhibition," and which is now deposited in

the Economic Museum at South Kensington, is a fine example
of the male sole, with the milt quite ripe.

I must apologise for pointing out the foregoing, but were such

an error left unnoticed in a scientific paper, some practical

fisherman will possibly direct attention to it, as the comparative

rarity of the male to the female sole has been frequently observed

upon in our weekly sporting journals during the last few years.

Cheltenham, May 23 Fkakcis Day

The Aurora of March 15, 1885

Nature for March 26 (p. 479) contains an account of a fine

aurora observed at Christiania, Sweden, on March 15, by Prof.

Sojhiis Tromholt. I would call altenlion to the fact that an
aurora (a very unusual phenomenon at this place) was visible

here on the evening of March 15. It was first seen at about

7 P-tn-

At the above time s veral streamers were noticed ascendmg
somewhat east of north : after a short interval these died leaving

a white nebulous cloud of light at an altitude of about 10° near

a point some 10' or 15° east of north. Shortly afterwards

streamers appeared ascending some 10° or 15° west of north
;

these presently disappeared, leaving a mass of light similar to

that left in the east of north. Several times feebler streamers

made their appearance west of north. The r.ays did not attain a

greater height than so ue 20°, and by S^h. all was quiet, save an

auroral glow along the horizon some few degrees east of north,

which remained throughout the night. I have thought this

might be interesting in connection with the Christiania aurora.

Longitude west of Washington— oh. 39m. 0'6Ss.

Latitude =-)-36h. 8m. 58 2Ss.

E. E. Barnard
Vanderbilt University Observatory, Nashville, Tenn., U.S.A.

Catalogue of Fossil Mammalia in the British Museum.
Part I.

In reply to Mr. T.ydekker's comments on the review of his

work (Nature, vol. xxxi. p. S97) Ian glad to find that the

author repudiates the Owenian system and its errors, though his

recognition of the three upper premolars in Vespertilio as corre-

sponding, respectively, to pms. 2, 3, and 4 of the typical series of

four, and the minute anterior upper premolar of Rhinolophus as

/. 3, added to the strange absence of any note on the presence

of exceptions to the supposed rule that the premolars decrease

in number by reduction from the anterior extremity of tlie series
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would certainly lead any one acquainted with the subject to

believe that he had acted on it. Tlie only clues afforded by the

work which indicate that the Owenian system was not adopted
in its entirety, now pointed out by Mr. Lydel<ker as existing at

pp. 152, 174, wuuld certainly escape the notice of any one who
had not actually spelled through the work, as I feel sure who-
ever will take the trouble to refer to will agree with me.

There is no evidence whatever to support Mr. Lydekker's
assumption that the two anterior premolars in Vesperlilio and
the anterior premolar in Rhino'.ophits correspond, respect-

ively, \.o pms. 2 and 3 and to/. 3 of the typical .series. On the

contrary, the small size of the second premolar in Vcsptrli'io

points to reduction by loss from the middle of the series, as we
find in the greater number of species of the closely-allied order,

Insectivora, and, as we know, takes place in the mandible of

several species of Chiroptera.
With reference to the wish expressed in the review that, instead

of writing a mere catalogue of the fossil mammals in the British

Museum, Mr. Lydekker had undertaken one of all the known
species, and his objection, while regretting that the intended
friendly estimate of his capability for such a work has been so

hostilely received, 1 maintain tliat such should have been under-
taken ; but Mr. Lydekker's remarks show how necessary it is,

and that tlie objection that new genera and species are being
made almost daily (it is probable that they will continue to be
be made to the end of time) might be applied with equal force

on behalf of the birds by Mr. Sharpe, who nevertheless con-
tinues his excellent catalogue. It is only by the publication of

such a work that we can hope to limit the manufacture of

"empty names," such as Mr. Lydekker objects to, and to

reduce to order the vast amount of scattered information and
contesting opinions wliich encumber the study of tlie subject.

The Reviewer

THE ORCHID EXHIBITION
'T'HE Exhibition held in the Conservatory at South
•• Kensington on the 12th and 13th inst. in con-
nection with the Orchid Conference of the Royal Horti-

ctiltural Society, must have furnished to the least observant
visitor some exphmation of the fascination exercised by
orchids over their cultivators. The beauty, the variety,

the strangeness of the flowers of the Orchidea; attract

and interest the least enthusiastic even of the lovers of

nature. But the variation in flower, compatible with
botanical inclusion in one family, is not more marked
than is the difference in m.ode of flowering and of growth.

Could there be in one natural order a stronger contrast

than between the mode of growth and the gorgeous
flowers of the genus Cattleya—essentially " flaunting

flowers "—and those of the genus Masdevallia, where the

conspicuous part of the flower consists of the three sepals,

drawn out in many species into thread-like tails many
inches long, and ranging in colour through every shade of

orange, scarlet, and purple, down to an almost inlcy

black

!

While a larger array of specimen plants has often been
seen than was shown at the Conference, there has never been
gathered together in any country so varied and interesting

a collection, nor one containing so many rare and curious
plants. Great as was the interest for the cultivator, it

was no less great for the botanist. Pilr. Ridley, of the

Natural History Museum, wdio, in conjunction with Mr.
Burbidge, of the Dublin Botanic Gardens, has undertaken
to draw up a report on the Conference Exhibition, found
that sixty-one genera of orchids w^ere represented. For
the first time in the history of flower-shows there was a
numerous collection of hybrid orchids, raised by artificial

fertilisation, in flower. For the first time was there a large

collection of orchids in fruit. The progress of hybridisa-

tion, greatly due to the energy and skill of Messrs. Veitch
and Sons and their intelligent foremen, Mr. Dotiiiny and
Mr. Seden, has already been fertile in valuable results for

the cultivator. An excellent litde book lately published,^

gives a list of eighty-nine hybrids already in cultivation,

'' Orcliids : a Review of their Structure and History." Illustn-ited. By
Lewis Castle. (Journal 0/ Horticulture Office, 171, Fleet Street, E.C.)

distributed among twelve genera, but thirty-seven of them
belonging to the genus Cypripedium. Those who are
privileged to enter the penetralia at Chelsea know that
there are there and elsewhere great numbers and varieties
of hybrids, which are slowly surmounting the dangers and
delicacy of infancy and childhood.

But the labours of the hybridiser promise to be of great
value to the botanist. Mr. Harry Veitch, in his very
suggestive and interesting paper on the " Hybridisation
of Orchids," read at the Conference, says: "How will

these bigeneric cix)sses affect the stability of the genera
as at present circumscribed?" It is well established
already that the genera Loelia and Cattleya cross freely

with one another, and Mr. Veitch refers in his paper to

two other bigeneric hybrids, which have already flowered,
and to others which have been raised, but have not yet

flowered.

Unfortunately it must be a long time before orchid
cultivators generally can enjoy the results of hybridisation.
Mr. Veitch gives the time the hybridist must wait to see
the result of his labours, as follows :

—

p Time from Germination
to P'lowering

Dendrobium ... ... 3 to 4 years.

Phaius ... ... ... ... ... )

Calanthe
Masdevallia

About the same.

. to 5 year

5 to 9 years.

7 to 8 years.

10 to 12 years

Chysis ...

Zygopetalum ...

Lycaste ...

Loelia ...

Cattleya

With the exception of the genera Dendrobium and
Cypripedium, it is a long time before sufficient plants of a
hybrid can be obtained for distribution, even under the

most skilful cultivation. For this reason many of the

more beautiful hybrids will probably remain scarce and
valuable for years. The high prices paid by collectors

fororch'ds in some cases have been a source of merriment
to the uninitiated. Speaking generally, orchids were never

so cheap or so plentiful. But if a collector must have a
hybrid which has been raised by skilful hands and nursed
into vigour by years of patient cave—or, on the other hand,

must have a beautiful natural variety which has been
picked out of millions of plants—if he must have them, he
must pay for them.
The Royal Horticultural Society is to be congratulated

both on the botanical and the horticultural results of the

late Conference. The Conference was a new idea, a new
departure. It has demonstrated the great, widespread,

and, better still, the intelligent interest taken in a singular

and beautiful natural order, and the skill brought to bear

on its cultivation.

The short scientific contributions of Prof Reichenbach,

whose absence was universally regretted ; the paper on
" Hybridisation," by Mr. Veitch, and the brief discussion

which ensued, were listened to by a large and appreciatix e

conference. The paper on " Cultivation," by Mr. O'Brien,

was also interesting and valuable. The very difficult

question of nomenclature, which is in so confused and

unsatisfactory a state as to ill brook delay, was postponed.

It could not be discussed with advantage at the tail of a

long meeting, and will be referred, it is to be hoped, to a

a scientific committee selected from botanists in and out

of the Royal Horticultural Society. T. L.

WHEAT-PRODUCTION IN INDIA 1

INDI.-^ has recently exhibited her extraordinary powers

as a wheat-producing area of vast extent. LTp to the

year 1S77 the British wheat-grower looked upon the

exhaustless prairies of the far West as his most formid-

> The Wheat-Produclio
collection of correspondent

and Trade of India. Calcutta. Being

1 of papers published in 1S79.
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able rival in the matter of wheat-growing. A short seven
years has greatly altered his feelings in this respect, and
we are probably right in considering that the far East is

destined to do its part in forcing down the price of wheat
to as great a degree as the land of the setting sun. The
brochure before us is a thoroughly dry statement of facts

composed of numbered despatches, letters, and tables, all

bearing upon the capabilities of India as a wheat-pro-
ducing couiitry. The reader will not, however, obtain
information as to extent or area, except in a more or less

incidental manner. The principal matters dealt with are
(i) the quality and comparative values of the various
wheats grown

; (2) the modes of cultivation pursued
; (3)

the nature of the soils on which wheat is grown
; (4) the

average yield per acre
; (5) the effects of continuous

wheat-growing in diminishing yield ; and also other
matters relating to the details of wheat-cultivation in
India.

With regard to the quality of Indian wheats there is no
room for doubt. The conclusions arrived at are based
upon actual weight per bushel, value upon the Corn
Exchange at Mark Lane, and an elaborate report upon
milling and bread-making results furnished by Messrs.
McDougall Brothers of 10, Mark Lane, London. From
whichever of the above points of view we test the quality
of the Indian wheat, the result is equally satisfactory, and
the more so when we find that from year to year the
samples and bulk continue to improve. Messrs.
McDougall Brothers go so far as to sum up their
experience by saying, "glancing at all the facts, it is

evident that these wheats afford a larger margin of
profit both to the miller and baker than any other."
The modes of cultivation adopted are of great interest.

They usually exhibit vast pains, and are in this respect
superior to the system of wheat-cultivation employed at

home. Such elaborate cultivation would indeed astonish
an English farmer accustomed to plough his lea land or
turnip land once for wheat. The comparison is less fair

if we take into consideration the fact that one thorough
Eiiglish ploughing may be worth half-a-dozen of those
"ticklings" of the soil which, under Indian skies, are
sufficient to make it "laugh." Under the head of Sys-
tems of Cultivation we read :

—" Ploughed in July, and
again six or seven times until October. Watered in

November. Again ploughed twice, rolled, ploughed
again, and the seed sown through a tube attached to a
plough-handle. After twenty-five or thirty days, again
watered

; and this is repeated until the plants appear
fortnightly where irrigation is by lift, and every twenty-
five days where it is by flow. In Februar)-, when the ears
have appeared, water is given weekly until the ears begin
to mature." In Armritsar ;

—' Six months before sowing,
the land is ploughed live to ten times. After sowing, the
crops are watered not less than six or more than nine or
or ten times." In Gujrat :

—
" Land is broken up and

ploughed many times between May and September,
manured and ploughed and levelled." The average pro-
duce per acre after this system of cultivation varies from
seven to fourteen or even twenty maunds (nine to twenty-
seven bushels of 61 lbs.), and yet it is calculated that it is

grown at from 8j. to \\s. per quarter! Wheat-growing
appears to be carried on upon all sorts of soils. Upon
stiff loams, sandy loams, hard clay, and " every kind of
soil." In reply to the question. Has the productive
power of the soil begun to fail ? the answers are usually
in the negative, or that it is not apparent. Still, as might
be expected, better crops are grown upon manured and
irrigated soils and upon those newly broken up from
pasturage.

After reading: the details of wheat-cultivation in India
and compared its results with those obtained in England
with a fifth part of the labour, we are inclined to wonder
greatly that this remote field should be able to compete
with us. Why do they plough five to ten times .? How is

it that in that sunny land, and after all this expenditure
of labour and irrigation, twenty-seven bushels should be
a maximum return, while in some cases seven bushels is

all that is reaped? A painstaking farmer in England
hopes for from thirty-two to forty bushels per acre after
once ploughing and pressing his clover leys, and yet he
cannot make both ends meet, nor yet compete with the
Indian Ryot. John Wrightson

THE REPORTS OF THE UNITED STATES
COMMISSION OF FISH AND FISHERIES
FOR 18S1 AND 18S2'

'T^HE Report for 1881 was presented to the Senate and
-' Congress of the United States on March 17, 1882 ; it

is to be regretted that so long an interval was allowed to

elapse before its publication. The volume is a large one,

three inches in thickness, and containing nearly 1200
pages. Scarcely any of this large quantity of letterpress

is without interest and value, and we here give an
account of the work described in it.

The Commission began the second decade of its exist-

ence in 1 88 1, and the present report shows how greatly

the organisation has extended itself, and w..„. large

results it has achieved in its first ten years. The central

offices of the Commission are at Washington, and up to

the year 1S81 were confined to the private residence of
its public-spirited chief, Mr. Spencer Baird, who devoted
the greater part of his house to the State service without
remuneration. In 1 88 1 a building was erected next to

the Commissioner's residence, at the public expense, to

provide space for the increased administrative work. The
stations where the varied operations of the Commission
are carried on are scattered throughout the United States

territory. These operations fall naturally under three

heads : (l) Economical statistics and historical data con-

cerning the fishing industries
; (2) the applied science of

regulating fish supply and distribution ; (3) the pure

science of marine zoology. The part of the work belong-

ing to the first of these divisions is conducted partly at

the central offices, partly at the seats of the industries in

question. The two other fields of work are, of course,

not always distinctly separate. Since 1878 buildings at

Fort Wharf, Gloucester, Mass., had been occupied for

hatching operations, but in 1S81 they passed into the

possession of a private firm, since which time only re-

ports on the fisheries and records of ocean and atmo-
spheric temperatures have been obtained from Gloucester.

The principal site of the purely scientific work during the

summer season was Wood's Holl, Mass., where the Com-
mission possessed a sea-side laboratory. Researches on
the artificial propagation of oysters, &c., were carried on
at St. Jerome, Md., near the mouth of the Potomac.
Cultivation of the land-locked or Schoodic salmon was
practised on the Grand Lake Stream, near Calais, Me.
The Penobscot or Atlantic salmon {Salino salar) simi-

larly received attention at Buckport, Me. Another
station, where lake trout, brook trout, California trout,

&c., were hatched, was at Northville. The principal

hatchery for the Californian salmon was on the SicCloud
River, a branch of the Sacramento. Shad eggs were

hatched at Battery Island, Md., at North-East River,

Md., near the mouth of the Susquehanna, at the Central

Station, Armory Buildings, Washington, at Washington
Navy Yard, on the Potomac river-barges, and at Avoca,

N.C. Carp ponds were maintained at Monument Lot and at

the .Arsenal, Washington. The Commission acknowledges
valuable assistance received from almost all departments

of the Government, but especially from the Navy Office,

which, in compliance with decrees of Congress, has de-

tailed steamers fully manned and equipped, lent launches,

and executed work and repairs at the na\y yards. Steam-

' Washington, 1884.
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ship and telegraph companies have also aided in the

work of the Commission.
Up till 1879 the Commission was not in possession of

any vessel of considerable size : its explorations at sea

were carried on by means of boats either hired or lent by
the navy. In 1879 Congress voted money for the building

of a steamer to be entirely devoted to the work of the

organisation. This vessel was designed as a floating

hatching station capable of being moved from place to

place according to the season and the opportunities

afforded, but she was not intended to go to sea in all

weathers or to any great distance. She was named the

Fish-Hawk, and was built at Wihiiington, Del., from the

designs of Chas. W. Copeland, consulting engineer of the

Lighthouse Board. A very complete and interesting

report is presented in the volume before us on the con-

struction of the Fish-Hawk and the work performed by
her in 1880; and another on her services in 18S1. The
Fish-Hawk is 156 feet long over all, 27 feet in the beam,
and 7 feet 2 inches in draught at the stern. Her ordinary
speed is about 9 knots an hour. The hull below the

main deck is of iron, sheathed with yellow pine ; above
the main deck she is of wood. The hatching apparatus
and machinery for working it are placed on the main deck
immediately abaft the forecastle ; the space thus set apart
is 47 feet in length. On the after part of the main deck
is the principal cabin, which contains the Commissioner's
office. Above the main deck, extending from stem to

stern, is a promenade deck, on which are the hoisting and
reeling engine, the dredging boom, its heel attached to

the foremast, and at the after end the naturalists' labora-

tory. The vessel is rigged as a fore and aft schooner,
carrying a fore-staysail, a foresail and mainsail ; she
has four boats, the largest of which is a steam-cutter.

The Fish-Haiak has been found to fulfil admirably the
purpose for which she was designed, viz. the economical
and effective hatching of shad. But it had long been
evident that the Commission required also a sea-going
steamer to investigate the conditions and extent of the
known, and to discover new, fishing-grounds, to ascertain

the complete history of the migrations of food-fishes, to

add, if possible, to the list of species available as food, and
to study marine phenomena in general. The reward to

be expected from this kind of work was indicated by the
history of the discovery of the tile-fish, an entirely new
species of which some specimens were brought in by a
fishing-vessel in 1879. The Fish-Hawk made a trip to

the place where the tile-fish was found, at the western
edge of the Gulf Stream, and found that it was as
abundant over a large extent of ground, as the cod is in

other places. The area dredged over was found to be
also in other respects a valuable fishing-ground, and ex-
tremely rich in all forms of life, many new and interesting
species being discovered. The tile-fish has been found
to be of great value as food when fresh, and to be as
easily salted and preserved as the cod. In consideration
of these facts Congress voted 103,000 dollars for the
building of an ocean steamer for the work of the Com-
mission, to be called the Albatross.
In 1 88 1 the Commission began the publication of another

annual volume in addition to its Report. It is called the
Fish Commission Bulletin, and the first issue contained
a memoir on the development of food-fishes, by John A.
Ryder ; one on the life-history of the eel, by G. Brown
Goode ; one on the salmon disease in English waters, by
Prof. Huxley and S. Walpole ; and other papers on fish-

hatching and fisheries. Besides this were published in

iSSi four census bulletins, and a volume of tables con-
taining statistics of American fisheries, all prepared under
the supervision of members of the Commission. In the
latter part of the year a monograph on the oyster industry
was issued by Mr. Ernest Ingersoll.

The results of the year's work in the three several de-
partments already defined are given in three separate

appendices to the Commissioner's report. Those belong-

ing to the first department are contained in Appendix B,

which consists of six memoirs, only two of which refer to

American fisheries. The first of these is on the history of

the mackerel fishery, by Messrs. Brown Goode, Collins,

Earll, and Clarke, and occupies nearly a third of the

whole volume. It begins with an account of the natural

history of the fish, and of its geographical distribution, by
Mr. Brown Goode. He finds that the species {Scomber
scombrus) is confined to the North Atlantic. Its southern

limit on the American coast is Cape Hatteras, lat. 35° ; its

northern limit, the Straits of Belle Isle, lat. 52°, though
stragglers may occur further north. Its northern limit on
the European coast is North Cape, lat. 71° ; its southern,

the Mediterranean. The mackerel appears in large shoals

on the American coast every summer ; as yet it has not

been ascertained where it passes the winter. Prof. Hind,
who is a Canadian, believes that the fish hibernates in the

mud, near shore. Mr. Brown Goode, with much greater

probability, argues that the shoals move out to the deep
ocean in autumn. He distinguishes between the littoral

and bathic migrations of this and other species, and con-

cludes that this fish, like others of similar habits, is in-

fluenced in its movements chiefly by temperature, food,

and breeding instincts. The mackerel only remains near

shore while the temperature of the water is above 40° F.

Off Cape Hatteras mackerel first appear about March 20
;

in the Gulf of St. Lawrence they are not abundant till

June. The shoals disappear in C'ctober, though occasion-

ally some are caught in December. The mackerel spawn
in water of 15 fathoms and less, and while spawning do
not take bait, or rise to the surface. The eggs are pelagic,

and the young fish grow to 6h or 7 inches in the first

season, probably reaching full size in four years. The
mackerel's food consists chiefly of pelagic forms, but not

so exclusively as in the case of the herring. A great deal

of space is given in this account to the evidence of

fishermen as to the food of the mackerel, but as no
scientific interpretation is given of their somewhat vague

descriptions, the reader does not learn much from the

discussion. We conclude that the food consists largely

of copepoda, crustacean larva:, schizopoda, and ptero-

poda. One paragraph dealing with the food question is,

to an English reader, somewhat amusing. The author

says that the food of the mackerel is called in England
the " mackerel-mint," and consists of" sand-lants \sic\ and
five other species offish." We are not sure, but we think

"mackerel-mint" is a mistake for "mackerel-midge,"

which is the young of various species of rockling, but

especially of Motella tricirrata. In the same paragraph

it is said that mackerel have been seen to devour the

swimming larvae of tape-worms. The first chapter of the

essay can only be regarded as a preliminary inquiry to

serve as a basis for accurate investigation. It seems

strange that Prof Brown Goode and Mr. Baird should

mention a mysterious membrane over the eye of the

mackerel without giving the anatomical meaning of the

membrane ; and it is equally unsatisfactory to read an

account of the dissection of a mackerel, quoted from

Bernard Gilpin, in which the air-bladder and the aorta

are mixed up. Next follows a history of the mackerel-

fishery in the United States, from which we learn that

since 1S80 the purse-seine has come into general use for

mackerel-catching. The mackerel fleet consists of 468

vessels, mostly of 60 to 80 tons, schooner rigged, and very

fast sailers. The old method of hook-fishing is described

fully in a historical chapter. Besides the purse-seine,

gill-nets are also used in mackerel fishing at the end of

the season, off the New England coast. The total catch

of mackerel in 1 881 off the United States coast is estimated

at 294,667,000 fish.

Chapter III. of the essay contains an account of the

legislation affecting the mackerel fishery. Even at the

time of printing the Report in 18S1, on account of the
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clamours of the inshore fishermen against the purse-seine,

a Committee of Senate was appointed, which was lil^ely

to result in additional regulative enactments. The rest

of the essay contains an account of mackerel-canning,
statistics of the fishery in iSSo, the inspection laws, a

chronology of the history of the fisliing, a list of vessels

engaged in the industry, and a table of the catch by
American vessels in Canadian waters.

A paper by Mr. Harrison Wright relates the history

of the shad fishery in the Vale of Wyoming, on the north
branch of the Susquehanna. The Indians caught shad there

before white settlers came, about 100 years ago. The white
people used shad seines with great success until 1830,
when the construction of dams for a canal put an end to the

fishery altogether. There were about forty permanent
fisheries, some of which had an annual catch of 10,000

fish, weighing three to nine pounds each. It is suggested
that the fishery might be restored by the construction of

ladder-ways over the dams, and other improvements,
together with a restocking of the river with young shad.

A translation is given of a report on the Loffoden
fishery in 18S0 by Lieut. Niels Juel,the chief of the police

administration, which has charge of public order, &c., at

the fishery. This report is \'ery interesting, but we have
scarcely space to summarise it : we can only give a few
of the prominent fa'cts. The number of boats engaged
varied from 1000 to 50jo ; the total number of fishermen
was about 27,000, of whom about 13,000 fished with gill-

nets, 10,000 with long lines, and 3000 with hand-lines.
The author believes that the water-temperature most
suitable for cod is between 3^° C. and 4^- C. The total

yield of the fishery in 1879 was 25,000,000 fish, valued at

5,000.000 crowns. In 1S80 the yield was still greater,
being only surpassed by that of 1877.
Another paper in this appendix gives extracts from the

official statistics of the Norwegian fisheries in general,
and another is a transcript, from the London Qjiartcr/y
Reviciu, of an article on "The Fish-Supply of London."
In the latter the opinion of very high authorities is quoted
that the fisheries of the North Sea, s'.nall as its area is,

are practically inexhaustible, and that trawling does not
tend to exterminate any species of food-fish.

Appendix D deals with the propagation of food-fishes.
It contains twelve papers, which are, with one exception,
reports on the work of the various stations of the Com-
mission during the year. The exception is a paper on
the " Repopulation of the Water-Courses of Belgium,"
by Baron de Selys Longchamps. This essay shows how
the waters of the Meuse and Scheldt have been rendered
barren by the construction of dams and the pollution from
factories

; and that it will be a matter of great difficulty

to remedy this state of things by the construction of fish-

ways and the purification of the rivers.

The whole work of the Commission, from its institution
in 1 87 1 to l83o, is reviewed in a number of statistical tables
prepared by Chas. W. Smiley. In the period in question
43,000,000 shad were artificially hatched and released on
the spot, 53,000,000 successfully transported ; 15,000,000
of Californian salmon have been hatched and releasee! on
the Pacific coast, 31,000,000 transported to other States,
and 4,000,000 sent abroad. Of the 31,000,000 transported,
about 50 per cent, were successfully introduced into
distant waters. In 1S79 ^'"3 1880 61,000 carp were
distributed.

Then follow se\'en reports on the work of the various
hatching-stations, in which occur, here and there, interest-
ing accounts of experiments and inventions connected
with the hatching apparatus. At Wood's Holl experiments
were made with a view to arranging an apparatus suitable
for hatching cods' eggs ; the experiments were only par-
tially successful. It was at Wood's Holl that Prof. Ryder
carried on his researches into the embryology of the cod.
Experiments on the artificial hatching of the Spanish
mackerel were made at Cherrystone, Va.

Lastly, we have to notice Appendix C, on Natural
History and Biological Research. First, we have an
account of the Annelida Chastopoda collected on the
Massachusetts coast by the summer expedition of Union
College. Three genera and sixteen species are described
here as new to science. Of these Thaumastoma is said

not to belong apparently to any known family. As far

as we can judge from the figure of the head given, the
genus is allied to the Nereidas ; but all the figures in the

plates to this paper are rough and unsatisfactory.

Mr. Coutance records some experiments on the effect of
saline solutions of the same strength as sea-water, but of

different composition, on marine molluscs. In all cases
the solutions were ultimately fatal ; but it would be in-

teresting to have these experiments repeated with some
alterations : viz. the solution to be substituted for the sea-

water gradually, instead of suddenly, and the natural

conditions to be more nearly realised in all other respects

save the composition of the medium.
Prof. J, A. Ryder contributes a paper on "The Import-

ance of the Protozoa andProtophytes as the Primary Source
of the Food of Fishes." He might have said simply Proto-

phytes. since Protozoa are fed by these ; and it is obvious,

since a small proportion only of marine animals feed on
littoral alga;, that marine life depends largely on pelagic

Protophyta. The author reviews the evidence that most
Entomostraca feed on Protozoa, and that these feed on
diatoms, &c., while the Entomostraca constitute the food
of vast numbers of fish. He gives evidence to show that

the adult shad feeds while spawning, in fresh water, and
that the newly hatched shad feed on exceedingly small

and young Entomostraca. The paper is rather a popular
essay than an original memoir.

S. A. Forbes finds that the earliest food of the young
of Coregonus albtis in Lake Michigan consists almost
entirely of Copepoda of the species Cyclops Thomasi and
Diatom us sicitis.

Prof Ryder, in another paper, describes some success-

ful experiments in retarding the development of shad ova.

It was found impossible to develop them at 38° F. or at

45° F. Ova kept moist on flannel trays at 52" F. were
killed by fungus, but the development proceeded at the

rate of nine days for the embryonic period. In an ex-

periment in which glass McDonald jars were used with

water from the Potomac when the river was at the tem-
perature of 51° F. .to 57° F., development took place

normally, and hatching was retarded till the thirteenth to

the sixteentli day. The embryos were lost by accident,

but the author thinks it would require about twenty-five

days at this temperature to absorb the yolk, and thus,

if the same success could be insured on board ship, there

would be ample time to transport embryos to Europe.

Prof Ryder's remarks at the end of this paper, on " The
Rationale of Retardation" somewhat neutralise the satis-

faction experienced in reading the account of his [jractical

work. In the present state of science it is scarcely allow-

able to talk of the nucleus as a " directive dynamic centre,''

because the phrase has little definite meaning. It is not

true that the division of a nucleus has been described

by Flemming under the terms " systole" and " diastole"
;

that author's use of those words referred to certain alter-

nating movements in a nucleus previous to its division.

The division of the nucleus does not give us a complete
explanation of the phenomena of retardation. It is a
truism that retardation of development means diminution

in the rapidity of the rate at which cell-divisions take

jjlace ; but to talk of the vis cssenlialis of segmentation

residing in the nucleus is about as instructive as an

attempt to localise the horologity of a cloc -, the vis essen-

tialis of a steam-engine, or the situponability of a chair.

The Report for the year 1SS2 was published at the end
of last year, only a few months after the issue of the

volume for 1881.
'

In some respects this, the most recent

annual Report, is the most interesting of the whole series,
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the year 1882 having been unusually eventful for the

Commission. During that year the new ocean steamer

Albatross was constructed, steps were taken towards

founding a permanent station at Wood's Holl,the Armory
Building at Washington was fitted up as the central sta-

tion of the Commission, and the surprising fact came to

light that the tile-fish, investigated a short time previously

by the Commission, had been practically exterminated

by unknown natural causes. Besides the history of

tliese events the Report contains a long and elaborate

memoir, by John A. Ryder, on " The Development of the

Cod,' which forms one of the most conspicuous features

of the volume, and some interesting papers on the artifi-

cial propagation of the oyster : the rest of the volume is

chiefly made up by the usual separate Reports of the

various hatching-stations, and papers on American fishing

industries.

The appropriation made by Congress for the Albatross

in iSSi was too small, and it was not till March, 1882,

that an additional grant was obtained, and the contract

for her construction was signed. On November 1 1 the

vessel was put into commission with Lieut. Z. L. Tanner,

formerly commander of the Fish Hawk, as captain. On
December 30 the Albatross left Wilmington, where she

was built, for Washington, on a trial trip. Her total dis-

placement is 1000 tons. A description of the vessel and
of her equipment is promised in a subsequent Report. The
arrangements for establishing the principal permanent sea-

side station of the Commission at Wood's Holl made
some progress during the year, but were not completed.

An agreement was made upon the conditions of the pur-

chase of the reciuisite land, and all the necessary techni-

cal formalities arranged ; but it was essential that there

should be constructed withm the great harbour of Wood's
Holl an inner harbour, which would serve for a harbour

of refuge as well as for the purposes of the Commission.
An appropriation of 52,000/. for the new harbour was
granted by Congress, but the President decided to defer

action upon this and other new items in the harbour bill,

and, consequently, the establishing of the Station was
delayed for a time. Nevertheless, Wood's Holl was made
the head-quarters of the general summer work of the

Commission, and a large party were engaged there during

July and August working at marine zoology and explora-

tion. The t'ish Hawk was stationed there during this

time.

The central station at Washington was fitted up with

shad-hatching apparatus, and was used as the centre

from which all young shad hatched on the rivers Potomac
and Susquehanna were distributed : the extreme limit of

distribution was the Colorado river in Texas. The
number of shad fry distributed was over 20,000,000.

The curious history of the tile fish {Lopholatiliis

chamaUonticeps), into the distribution of which re-

searches were made in 1881, is related in a report by
Capt. Collins in Appendix B. At the beginning of

Capt. Collins's paper an account of the fish itself is

given, from which we learn that it belongs to the family

Latilidje, Gill, the representatives of which are mostly
inhabitants of tropical seas and of shallow water. The
ground where the tile-fish had been found lies between
the latitudes of Hatteras and Nantucket, in long. 70" to

71°, about 100 miles off shore, at a depth of 90 to 125

fathoms. In March and April, 18S2, vessels arriving at

the principal Atlantic sea-ports reported the extraordinary

occurrence of vast numbers of large dead and dying fish

floating on the surface of the sea over the region where
the tile-fish had been found. It was ascertained that a

large proportion of these dead fish were tile-fish. In

order todeterminetheextent of the destruction, a steamer
was chartered by the Fish Commission, and sent out to

the tile-fish ground in September. Not a single Lopho-
latilus could be obtained, but a new fish belonging to the

genus Setarches was discovered, which promised to be of

importance as a food-fish. An account of this exploring

cruise was published in the Fish Commission Bulletin

for 1S82.

Prof. Ryder's memoir on the development of the cod

is founded on researches made at Wood's Holl, Mass., in

June, l88i,and at Fulton Market, New York, in February,

1S82. On the former occasion an apparatus devised by
Marshall AlacDonald was used, and about 5000 young

fry were set free at Wood's Holl, and 25,000 sent to

Chesapeake Bay and liberated there ; these were all the fry

obtained from several millions of eggs artificially fertilised.

The memoir is 'a long one, extendmg to more than 100

pages, and is illustrated by twelve plates of woodcuts.

This is the first publication in which the development of

the cod has been described in detail and figured ;
the

description given by Sars in his report to the Norwegian

Government some years ago having been rather general,

and not illustrated. The facts are given in Prof. Ryder's

paper for the most part with great accuracy and fidelity,

although the appearance of the woodcuts is not very

pleasing, and the more complicated of the figures are a

little wanting in clearness. The theoretical part of the

paper will not commend itself to those who have accepted

the generalisations of embryology at present prevalent.

For example, it is stated that in Teleosteans, at an early

stage, the body-cavity and segmentation-cavity are con-

tinuous ; but the evidence produced in support of this

revolutionary proposition is not by any means conclusive.

It cannot be said that the obscurities of Teleostean

embryology, such as the invagination of the gastrula, or

the development of the genital ducts, are much illuminated

by Prof. Ryder's memoir: on the latter point no in-

formation is given.

Two other interesting papers are included in the

Appendix for Natural History and Biological Research :

one by Sidney J. Smith on the Decapod Crustacea from

the dredgings of the yi/(5<z/ro.j-j- in 18S3, and the other by

Prof. Verrill on the fauna of the tile-fish ground at the

western edge of the Gulf Stream. The former of these

is an extremely elaborate memoir, accompanied by ten

plates of clear and well-executed woodcuts, illustrating

species and structures which had not before been suffici-^

ently figured. The paper contains a great number of

new' species and several new genera : each new species is

described with wonderful minuteness, and, a long table of

measurements being added to each description, no one

having occasion to use this memoir will be able to com-

plain of inexactness or nicompleteness in the characterisa-

tion of specific distinctions.

The paper of Prof. Verrill is short, being simply nn-

tended to indicate the most interesting features of the

peculiar area investigated. It was found in the operations

of 1882 that the invertebrate fauna, discovered to be so

unusually abundant in 1 88 1, had, like the tile-fish, suffered

great destruction in the interval between the two seasons.

This was especially the case among the Crustacea, some

species, which had been taken in thousands at a smgle

haul, having become extremely scarce. Prof. Verrill be-

lieves the remarkable destruction of life had .been caused

by a very severe storm which occurred in the spring of

18S2, and which probably forced out the cold coast water

over the Gulf Stream slope.

The whole of Appendix D has reference to oyster

culture. It contains six memoirs, two of which describe

experiments on the artificial propagation of the American

oyster, Ostrcavinrinica. Lieut. Francis Winslow studied

the subject at Beaufort, N.C., and at Fair Haven, Con. ;

Prof Ryder at St. James's Creek, iVId. In both cases,

though a fair amount of success was obtained in impreg-

nating the ova and keeping the embryos alive in the free-

swimming stage, no satisfactory method was discovered

of obtaining a supply of attached spat with any certainty.

Prof Ryder and Col. MacDonald on one or two occasions

found that their embrvos had fixed themselves to the sides
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of their aquaria in large numbers, but they could not keep
them alive more than a day or two after the attachment
had taken place.

The growing extent of the piscicultural operations of

the Commission, as indicated by the Reports in Appendix
E, is marvellous. Statistics of the distribution of shad-
fry during iS32 are given in a paper by Chas. W. Smiley

;

the total number distributed was over 30 millions.

The total number of carp distributed was 259,000, of

Penebscot salmon 1,716,000, of Schoodic salmon 1,482,000.

It would be extremely interesting to have some informa-
tion as to the result of all this work, as to the effect pro-

duced on the supply of fish in the rivers, and on the pro-

ductiveness of the fisheries. The Commissioner points

out that it is of little use to put anadromous fish into

rivers if the waters are obstructed by dams or made unin-

habitable by pollution, and a new fish-way to remedy the

former difficulty is described by Col. M. MacDonald in

Appendix A. But all who are acquainted with the labours
of the American Commission would be grateful if Mr.
Chas. Smiley would apply his great power of handling
statistics to exhibiting the economical results of the pisci-

cultural work. J. T. Cunningham

NOTES
The statue of Darwin will be unveiled in the great hall of the

Natural History Museum, Cromwell Road, on Tuesday, June 9,

at 12 o'clock, when Prof. Huxley, President of the Royal Society,

on behalf of the memorial committee, will formally transfer it to

the care of the Masters of the Museum, who will be represented

by His Royal Highness the Prince of Wales. Places will be

reserved for the committee and subscribers to the memorial, but

the greater part of the hall will be open to the public during the

ceremony. The statue, which has been executed by Mr. Boehm,

R.A., is of marble, .ind seated, rather larger than life-size ; it

is pronounced by those who have seen it to be an admirable

likeness as well as a fine work of art. 1

It is now twenty-one years since the Geological Magazine was

first issued. During all that time Dr. H. Woodward, F. R. S.

,

has been an editor, and for almost the whole of it the principal

editor, on whom the main burden and chief responsibility of the

work has fallen. It has been a work which has not only cost

him much time and labour but also has been practically unre-

munerative. His friends among geologists accordingly purpose

to celebrate the " majority " of the Magazine by presenting to

him a testimonial in appreciation of his services to science. A
meeting was held last week, at which an influential committee

was formed, a list of which will shortly be circulated. The
treasurer and secretary is Dr. Hinde, F. G.S.

We greatly regret to record the death of the Rev. Thomas
W. Webb, Vicar of Hardwick, near Hay, Brecon, well-known

for his writings on astronomical subjects. We hope next week

to refer to the work he has done in astronomy.

The death is announced of Mr. Peter William Barlow, F. R. S.,

the well-known engineer.

A CONGRESS on hydrology and climatology will, it is stated,

be held at Biarritz during October next. The French Govern-

ment has brought the matter to the notice of foreign Govern-

ments, in order that the latter may take the necessary steps to

be represented at the congress.

On April 13 the Leander McCormick Observatory attached

to the University of Virginia was opened by public ceremony.

The buildings are situated on a hill called " Observatory Moun-
tain," because in 1825 Thomas Jefferson erected a small obser-

vatory there, which gradually fell into decay. They consist

of residences for the director and assistant, offices, a small

observatory for minor observations, and a large building for

the dome. The observatory proper consists of a cylindri-

cal building surmounted by a hemispherical dome forty-

five feet in diameter, and a rectangular building used as a

library and computing office. The walls are of brick, the

circular portion being heavily buttressed, and bearing at the top

a coping of Ohio stone. On t'.iis rests cast-iron rails, on which

the dome revolves. The latter weighs 25,000 lbs., and is com-

posed of a framework of steel covered with galvanised iron and

lined with painted canvas, having three openings covered by

shutters when not in use. It takes five seconds to open one of

these, and a minute and a quarter to revolve the dome quite

round. The telescope, which is mounted on a brick pier under

the centre of the dome, is similar at the Washington. Observa-

tory. The clear aperture of the object-glass is twenty-six inches.

Like so many other important scientific and educational institu-

tions in the United States, this observatory is due to the gene-

rosity of a wealthy native of the State, Mr. Leander McCormick,

from whom it takes its name. This gentleman presented both

telescope and building to the University. The cost is stated to

have been about 13,000/., the telescope costing over 9000/. The
directorship of the observatory, to which post Mr. Ormond
Stone, director of the Cincinnati Observatory, has been elected,

is endowed with a sum of 10,000/., collected by public subscrip-

tion ; while Mr. W. H. Vanderbilt has given the University a

further sum of 5000/. as an endowment to pay the salary of an

assistant observer, the expenses of publication, &c. According

to the founder's plan tlie observatory is not to be confined to

purposes of the University alone, but for general scientific

research, so that students from any part of the United States

who desire to become professional astronomers may receive a

thorough tr.aining there. In accordance with this plan the Pro-

fessorship of Astronomy in the University is a wholly distinct

post from tha'. of Director of the Observatory. Prof A. Hall,

of tlie National Observatory at Washington, delivered the open-

ing address, taking for his theme "The Instruments and Work
of Astronomy."

From various publications which we have recently received

from the Government of Hong Kong Dr. Doberck, the astro-

nomer, appears to have lost no time in employing the new
observatory. The last batch of observatory papers include ob-

servations on lunar transits across the meridian of Hong Kong,

and on the height of Victoria Peak. As this eminence is the

most important in the east (with the possible exception of Fuji-

yama) in one sense—the sense in which Richmond Hill is more

interesting than Mount Everest—it may be added that the mean
height of the peak is i7lo'6 feet above the Observatory, or l8l8

feet above the mean sea-level. There is also a report on five-day

means of the principal meteorological elements for 1884, con-

structed according to the recommendations of the International

Meteorological Congress, and a complete weather report for the

same year. With four well-equipped observatories (Tokio,

Shanghai, Hong Kong, and Manila) at work, the meteorolgy of

the China Seas will soon cease from being the sealed book which

it practically is at present.

Last year was a tolerably productive one for the collectors of

prehistoric remains in Switzerland. The water of the lakes was

almost constantly below the highest level, which is the most

favourable state of things for explorations around the lake-

dwellings. The remains discovered belong mostly to the Bronze

period, and the chief localities in which they were found were

Lake Neuchatel and the settlement of Wallishofen near Ziirich,

the latter of which is the only station of the Bronze period yet

know in Eastern Switzerland. Among the most remarkable

articles discovered at this settlement in 1884 were a splendidly

preserved bronze sword, several dozens of bronze hatchets,

bracelets, &c. Of the remains of the Stone period discovered in



May 28, 1885] NA TURE 85

the same year the most notable are those obtained at Roben-

hausen, including several pretty knife-handles made of yew,

some excellent specimens of mechanical industry, such as thread,

woven fabrics, fishing-nets, &c., and ears of barley and wheat,

one being a specimen of the rare Triticum, turgidum.

The Zoological Society of Philadelphia, according to the

Thirteenth Report of the Board of Directors, appears to have

suffered during the past year, like many other institutions de-

pendent on the public for support, from the general depression

of trade. The financial balance shows a large reduction ; never-

theless the Superintendent is able to report that the collection

" presents to-day a greater and more typical variety of animal

forms, in furtherance of the educational facilities which have

been one of the chief aims of the Society, than at any previous

period of the history of the garden." Among the principal

additions during the year was a hippopotamus, the first obtained

by the Society, a collection of European water-fowl, and a

brush-turkey ( Tallegalla lathami] of New South Wales. The

specimen procured is a female, but it is hoped that a male may
also be obtained, and that its extraordinary habit of hatching

its eggs, by covering them with decomposing vegetable matter,

may be shown in the garden.

It seems that the experiments of Dr. Ferran in inoculation

for cholera have been stopped by the Spanish Government.

The Sanitary Congress at Rome has been engaged during the

past week mainly in discussing quarantine regulations.

We have received Prof. Theodore Gill's "Account of the

Progress in Zoology" for 1S83, from the Smithsonian Report

—

a substantial pamphlet of over fifty pages. The special dis-

coveries recorded have been selected either on account of the

modifications which the forms considered force on the system, or

because they are or have been deemed of high taxonomic im-

portance, or the animals per se are of general interest ; or,

finally, they are of special interest to the American naturalist.

The arrangement of the account is as follows :—General Zoology,

Protozoans, Porifers, Ccelenterates, Echinoderms, Worms,

Artbropoids, Molluscoids, MoUusks and Vertebrates. Each of

these divisions is sub-divided according to the discoveries

to be noted. At the end, a brief bibliography of note-

worthy memoirs and works relating to different classes is

appended. "The statement," Prof. Gill says, "is not intended

for the advanced scientific student so much as for those who
entertain a general interest in zoology, or in some of the better-

known classes. It is compiled for the many rather than the few,

and hence, perhaps, zoologists cultivating limited fields of

research may find omissions, as well as notices of discoveries of

minor importance."

On May 20 a terrific storm raged in Paris ; a stupendous peal

of thunder was heard at n a.m. It seems the lightnmg struck

the top of a high furnace at St. Ouens, near Montmartre. It is

supposed that it was attracted by a mass of lead which was

placed at this elevated situation for some purpose. The pecu-

liarity is that no trace of the lead was afterwards found

The centennial celebration of Blanchard and Jeffries crossing

the Channel in a balloon was celebrated on Sunday at Guine,

Pas de Calais, where the two travellers landed.

Shocks of earthquake were felt at Wartberg and Kindberg,

Austria, on May 20 towards 1.30 a.m. A sharp shock was felt

at Smyrna at 7. IS p.m. on May 26.

Prof. Dewar, F.R.S., will give a discourse on "Liquid Air

and the Zero of Absolute Temperature " at the last Friday evening

meeting of the season on June 5, at the Royal Institution.

A FEWyears since the German Anthropological Society initiated

an exhaustive investigation among German school children as to

the proportion of those with dark and with fair complexions. This

has been followed by similir investigations in Belgium, Switzer-

land, and Cislethian Austria, and these have supplied gaps in the

German inquiry. The result was, according to Die Nattir, laid

before a recent meeting of the Berlin Academy of Sciences by

Herr Virchow. In all, 10,077,635 children were examined as

to the colour of the skin, hair, and eyes ; 6,758,827 in Germany.

608,678 in Belgium, 505,609 in Switzerland, and 2,304,501 in

Austria. The geographical boundaries were the Pregel and

Dniester on the east to the Vosges on the west ; the Baltic and

German Ocean on the north, to the Adriatic and the Alps on the

south. The following is the result :—Of pure blondes there

were found in Germany 2,149,027; in Austria, 456,260; in

Switzerland, 44,865 ; a total of 2,650,152, which, on a total of

9,468,557 (Belgium being omitted here) children examined, is

rather more than one-fourth. The number of brunettes was :

in Germany, 949,822 ; Austria, 534,091 ; in Belgium, 167,401 ; .

in Switzerland, 104,410; a total of 1,755,724. or about one-

sixth of a total of 10,077,635. Hence more than half the

school children of Central Europe are of the mixed type. The

distribution of the pure types is very different. In Germany

31-80 per cent, is fair and 14-05 per cent, daik ; in Austria the

dark predominate, being 23-17 per cent., while the fair amount

only to 19-79; in Switzerland the disparity is still greater, for

the blondes are only 11 -10 per cent., while the brunettes are

25-7 ; and in Belgium the blondes are 37-50 per cent. In Ger-

many, therefore, the fair complexions predominate ; but even

here the proportions vaiy greatly, getting less and less as we

go towards the south. In North Germany the proportion is

between 43-35 and 33-5 per cent. ; in Central Germany,

about 25-29; and in the south, only 18-44; while, on

the contrary, the proportion of dark children diminishes

from 25 per cent, in South Germany, to 7 per cent, in the north.

This appears to show the incorrectness of the theory of the

French anthropologist that we must seek the real Germans in

South Germany, and that North Germans are a dark race, a

mixture of Finns and Slavs. The fair people are most numerous

in Sleswick-Holstein, Oldenburg, Pomerania, Mecklenburg,

Brunswick, and Hanover. That this should be the case in

Mecklenburg—formerly a Slav district—is due, according to

Herr Virchow, to a return-emigration of the Germans. Middle

and Western Germany were especially the cradle of this emigra-

tion. Flemings, Dutch, and Frisians thus reached Holstein,

Westphalia, Brunswick, Mecklenburg, and Pomerania. Saxony,

Silesia, and Northern Bohemia were colonised through Eastern

Franconia, Austria from Bavaria. The emigration of the German

tribes took place at two different periods ; the first, a move-

ment from south to west, which ended with the foundation of

the Frankish monarchy ; the other a return to the last, which

began with the Karolingian period, and is not yet concluded.

The latter has led to a permanent colonisation, and to the forma-

tion of a new pure German people. The deep brown colour of

the south and middle Germans, as well as of the Swiss, is traced

by Herr Virchow to the Romans, Rhetians, and lUyrians, and

especially to the remnants of the Celtic or pre-Celtic in-

habitants, which have now become mixed with the Germans.

The experiment of acclimatising the American Whitefish

[Coregonu! alius), lately tried by the National Fish Culture

Association, has met with great success. Until now the attempts

made were unsatisfactory, the utmostdifficulty being experienced

in finding suitable lakes for the reception of this valuable edible

fish. The whitefish in question were incubated at' South Kens-

ington in March, and afterwards transferred to ponds at Delaford

where they have thrived well ever since.
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The Naturalists' Societies in the East of Scotland have

advanced an important stage. They have been establishi;d,

have worked, and now have formed a union, the first report of

which we have now before us. The union embraces the societies

in the counties of Aberdeen, Fife, Forfar, Kincardine, Kinross,

and Perth, and now consists of ten societies. The president.

Dr. Buchanan White, of Perth, explained in his inaugural

address the functions of the union as distinguished-from those of

the individual societies. lis main object of course is to carry

on more effectu,ally the work for whi;h each of the societies that

compose it has been formed, that work being the promotion of

the study of natural science, especially of local natural science.

Rivalry begot'en of communication and connection, he argues,

is as valuable to societies as to individuals ; .and while each
society was isolated and worked independently in its own dis-

trict, the sum total of the work done was necessarily imperfect

because of want of uniformity in the matter of details ; one sub-

ject has been thoroughly worked while another has been un-

touched, certain districts have been investigated, while others

have been neglected, and the relations of one district to anocher

have not been considered. Each society has toiled in a quarry

in its own district, and has brought forth good stone-, but they

lie in an unsorted heap. The union undertakes the task of

sortin _,' and utilising them. On this broad principle the union

started, and the president laid down in the opening address the

programme of its work for the immediate future. The first step

was to ascertain the present state of knowledge of the zoolog)',

batany, geology, and meteorology of thesi.x counties included in

the union. For this purpose a uniform method of treatment was
adopted. Each reporter in his own special subject states how
far the subject has been investigated, what parts of it especially

require investigation, both as regards the district and the subject,

what the probable richness of the district is, what important

works, if any, have been published on the subject and district,

and, finally, what work should be taken in hand at once. These
statements make up the bulk of this first report, and there are in

all nineteen, covering almost every department of natural history.

The union, it thus appears, directs and organises the work of

its affiliated societies, and prevents waste of power.

The additions to the Zoological Society's Gardens during the

past week include a White-bellied Beaver-Rat (flydromys letico-

gasler), a White-bellied Sea Eagle (Haliaelus leucogasler), two
Stump-tailed Lizards

( TrachyJosaurus rii^asus), a Great Cyclodus
(Cyclodiis S'gas), a Diamond Snake (Morelia spilotes) from
Australia, presented by Mr. E. P. Ramsay, C.M.Z.S. ; ."n

Australian Cassowary (Casuarius ausiralis) from Australia, pre-

sented by Mr. T. H. Bowyer Bower ; four Pucheran's Guinea
Fowls [Nuinida pucluraiti) from East Africa, presented by
Commander C. E. Gissing, R.N. ; a Kestrel (Tinniiiiciius

al iiiiJariits), British, presented by Mr. C. A. Marriott ; seven

Striped Snakes {TrjpUonotus lir.'alis) from North America,

presented by Mrs. A. H. Jamrach ; a Common Viper ( Vipera
bents), from Epping Forest, presented by Mr. F. W. Elliott

;

two Lions (/v/i, lio) from Africa, two Pumas [Fclis concolor)

from South America, deposited; a Collared Fruit Bit {Cyno-
nycteris collarh], four Upland Geese {Bernicla magrllaitica),

bred in the Gardens.

OUR ASTRONOMICAL COLUMN
Double-Star. Mii.\suRES —Nos. 2662-63 of the Aslronom-

ische Nxchrichtiii contain the first division of a series of measures
of double stars made by Herr R. Engelmann during the years
18S2-84, preceded by a comparison of the differences between
the observer's positions and dist.ances of a nu.nber of stars, with
those measured by Dembowski and Asaph Hall, and other
particulars bearing upon his own results. For several of the
more interesting binaries, the following epochs are given :—

Castor
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CHEMICAL NOTES
IiN a paper communicated by Prof. Mendeleeflfto the last issue

of the Jotirnal of the Russian Chemical Society, being a reply

to M. .Vvenarius, the Professor makes a very interesting com-
parison between his own formula of dilatation of liquids and the

logarithmic formula of Waterston, supported in Russia by his

opponent, M. Avenarius. He shows by analysis why both for-

mulas express with sufficient approximation the expansion of

ether within the limits of 0° and 104°, the observations beyond
that limit having to be left aside until we have a more accurate

knowledge of the laws of expansion of this substance at higher

temperatures and under higher pressures. He demonstrates,

moreover, that the logarithmic formula is as inapplicable to

water as his own ; and, developing both formulas into series,

he shows why his own simpler formula ought to be considered

as a first approximation to the law of dilatation of liquids

until the true law is discovered. Though polemic in its first

part, the paper is a masterly piece of scientific treatment of the

controversy about ^o important a question.

Following on the lines laid down by Mr. H. B. Dixon in

his experiments on the combu tion of carbonic oxide in dry and
in moist oxygen, Mr. H. Brereton Baler his recently described

some very interesting results regarding the combustion of phos-
phorus and carbon in oxygen. When the elements in question

were heated in oxygen which had been kept in contact with

phosphorus pentoxide for some weeks, combustion occurred only

to a very limit.d extent. The jiresence of a small quantity of

water-vapour seems to be needed in order to start the com-
bustion (C. S. Journal, Trans., 1885, 349).

The influence of the relative masses of the reacting bodies on
chemical changes has of late years received a good deal of atten-

tion. Urech has discussed the well-established data regarding

the influence of dilution, and of the presence of excess of one
or other ingredient, on chemical reactions [Ber., xviii. 94). He
points out that the diluent may act both physically and chemi-

cally. When it acts altogether as a diluent it does not, according

to Urech, affect the rate of the chemical operation. Excess of

either reacting body appears always to exert an influence on the

rate of change. The causes of the variations in the rate of

chemical change are probably very complicated ; even the shape
and .character of the containing vessel may exert an appreciable

effect.

Experiments are described by M. J. Thoulet (Comfit. Rend.,

xcix. 1072) on the effect of immersing various solid bodies in

saline solutions, e.g. marble, quartz, &c., in aqueous solutions

of sodium or barium chloride. In each case a portion of the

dissolved salt was precipitated on the surface of the immer.s. d
solid. The conclusion is drawn that there is an attraction

between the dissolved salt and the solid immersed, and that the

amount of attraction is proportional to the surface of the solid.

Some time ago Mr. Bayley showed that when drops of various

solutions are allowed to fall on to filter-paper, the salt which
was in solution in many cases remains in the centre, and a water-

ring extends around it. Mr. J. U. Lloyd has extended these

observations (C/iem. Ncws, li. 51). Hehasobserved the distances

to which various substances in aqueous solutions extend on
pieces of blotting paper, dipped into the solutions, before they
are left behind by the water. Great differences were noticed in

the length to which different salts thus travelled. Mixtures of

salts were also examined ; in some cases one salt passes on,

leaving the other completely behind. Thus a solution of quinine
and berberine sulphates was separated by the method described

;

the former salt passed on through the paper after the progress of
the latter had quite ceased. I>ilute sulphuric acid behaved
similarly

;
pure water alone passed onwards. In the case of

simple salts dissolved in water, the rule appears to be that the

more dilute the solution, the quicker is the separation into salt

and water.

Chemists are beginning to realise that the structural formulae

they have so long regarded as final expressions are, after all,

very imperfect representations of chemical operations. The
molecule of a compound has been treated as a structure built up
of atoms ; in their anxiety to leam the relations of these atoms
chemists have almost forgotten that the molecule is itself a whole.

Attention has of late been recall' d to this aspect of molecular

formul?^. Hartley's researches on "the relation between the

molecular structure of carbon compounds and their absorpti-n

spectra " have led to results of much interest in this direction. In

a paper communicated to the Chemical Society on May 7,

Hartley brought forward a series of facts which lead to the

conclusion that "molecules vibrate as wholes or units, and the

fundamental vibrations give rise to secondary vibrations which
stand in no obvious relation to the chemical constituents of the

molecule, whether these be atoms or smaller molecules. Hence
it appears that a molecule is a distinct and individual particle

which cannot be truly represented by our usual chemical formula?,

since those only symbolise certain chemical reactions and physi-

cal properties, and fail to express any relations between physical

and chemical properties."

Nasini [Altl d. Ace. d. Lincei Rdct., 18S5, 74) has been pur-

suing his inquiries regarding the " atomic refraction " of sulphur

in various compounds, and has obtained results which lead him
to conclude that the variations in the refraction-equivalents of

sulphur compounds cannot be explained by the ordinary struc-

tural fo-mulfe employed in chemistiy. These variations appear

to be connected neither with the valency of the sulphur-atom in

the different molecules, nor with the nature of the other atoms

which are associated with the atoms of sulphur. Changes in

the structure of sulphur-containing molecules seem to be ac-

companied by changes in the refraction-equivalents of these

molecules, but these changes cannot be regarded as due to

variations in the valency, or arrangement, of the atom of sulphui

they must rather be attributed to some cause which affects the

molecule as a whole.

We notice a very interesting and important discussion raised

in the Journal of the Russian Chemical Society (vol. xvii. 3)

by Prof. A. Butleroff, with regard to Prof. Menshutkin's ex-

planation of isomerism by "substitution." M. Butleroff very ably

advocates the theory of "structure," i.e. of a combination of

molecules, instead of atoms, and of compound molecules with

atoms. The chief principles advocated by the author appear as

follow :—We are right in speaking, as of a real thing, about

mutual chemical relations between atoms and molecules ; and it

is only by admitting some differences in these relations (some

difterences in the manner of their "union") that we can explain

the phenomena of isomerism. These differences are constant,

permanent to the molecules ; they are their inseparable charac-

teristic attributes. These principles being admitted, the author

deduces from them the following conclusions :
—" ( I ) The scheme

of substitution (advocated by Prof. Menshutkin) permits rightly

to foresee and formulate isomerides only when the structure is

supposed known ; (2) it requires auxiliary hypotheses, and it is

devoid of simplicity and lucidity ; (3) the fundamental ideas, both

of the theory of substitution as applied to organic bodies and

of that of chemical structure, are the same ; therefore the former

gives nothing new which is not given by the latter ; (4) being

narrower and more one-sided, when applied to isomerism in

organic bodies, the former— if it be applied alone—does not

in many instances foretell certain phenomena which are simply

and easily foreseen by the theory of chemical structure."

GEOGRAPHICAL NOTES
A British ^:ission from Ixidia is being sent to Cashmere in

charge of Col. Lockhart, who is accompanied by Major Wood-
thorpe, Capt. Barrow, and Dr. Giles, and an escort consi-ting of

two non-commissioned officers and twenty men. The chief

object of the Mission is to obtain further geographical inf irma-

tion concerning the countries on the northern and western

frontiers of Cashmere. It will visit Chitral and the neighbour-

hood of that place, and will be absent for several months.

M. Leonardo Yth, of the Museum of Natural History at

Genoa, has been despatched by the Italian Government on a

scientific journey to Burmah. He is to make zoological collec-

tions, and also to make various scientific obseiTations. He was

provided with letters to the Burmese Government at Mandalay.

The Geographical Society of Rome has received from Capt.

Molinari reports of two journeys which he has recently made in

the Shan States.

At the usual meeting of the Dutch Aardrijkskundig

Genootschap on April 18, a general view of those parts of New
Guinea was given to which the Society wishes to send an expe-

dition. - The Government has promised a grant not exceeding

10,000 florins a year, and under such circumstances the expedi-

tion is to be confined to geographical investigations. Particulars

could not yet be given, since the projosals of the Society were
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still under consideration with the Government in the Dutch
Indies. It was mentioned, however, that the expedition would
probably go to Doreh or to Onin ; many offers to accompany it

have been made to the Society.

At a recent meeting of the Paris Geographical Society,

M. Romanet du Caillaud described the life and travels of

Ordoiiez de Cevallos, who was born at Jaen towards the
middle of the sixteenth centuiy, and who commenced his

journeys all over the world at the age of seventeen. He
visited various countries in Euro|5e, and travelled several

times to both Americas. He then became a priest, without,

however, renouncing his dominant passion. He went as mis-
sionary to the Philippines, thence to Canton and Japan. From
Japan he set sail for China again, but a storm drove him on the
coasts of Tonquin. Having received permission to land, he
went to the Court in 1590, and visited various parts of the Indo-
Chinese peninsula, Malacca and India. He started then for

Buenos Ayres, touching at the Cape of Good Hope, and endea-
voured to go to the west coast of South America by the Stiaits

of Magellan, but was prevented by an English fleet, which
barred the Straits. He returned to Buenos Ayres, and in 1595
undertook a journey, similar to that in which Crevaux lost his

life, by Tucuman, ttie Paraguay, Potosi, &c., preaching by the
way to the savage tribes, whom he calls the Quixos, Omaguas,
&c. He fought also agains the black Indian cannibals, called

by the Spaniards the Gimarrons or Caribs. Ultimately he
returned to Seville and became a canon. In 1607 the Bishop of
Macao gave him a message from the King of Tonquin desiring
him to return to that country, but he could not do so. The
works of this indefatigable traveller are : (i) " Historia y Viage
del Mundo"

; (2) " Relaciones verdaderas de los Reynos de la

China, Cochinchina, y Champaa" (Jaen, 1628) ; (3) "Triunfos
de la Santissima Cruz"; (4)

" Descriptio Indite Occidentalis,"
in the "Novus Orbis sive descrip'io Indice Occidentalis" of
Antonio de Herrera (Amsterdam, 1622).

A Blue-book just issued by the Foreign Office contains five

maps referring to the Russo-Afghan boundaries. The first is a
chart of the routes followed by members of the Boundary Com-
mission from Kushan to Bala Murghab ; the second is a repro-
duction in English of a Russian military map of the frontier

;

No. 3 is a copy of a map of South-Western Turcomania, pro-
duced in Russia ; No. 4, which was prepared by M. Lessar,

shows his explorations ; while the last is a sketch map to illus-

trate the various zones and lines of frontier proposed at one time
or other recently by Russia and England.

The Austrian Tourist Club has appointed a committee with
the view of making experiments for the improvement of the

natural drainage of certain parts of the Karst which are liable to

periodical inundation. This celebrated region in the north of the
Adriatic is remarkable for its underground rivers, which com-
municate with the surface here and there by vertical shafts.

Through these openings the surplus waters escape to the surface

when the underground channels are filled to overflowing, and in

that way considerable tracts are periodically converted into tem-
porary lakes. The well-known Lake Zirknitz is only one of

dozens of such lakes that are formed in this district every year.

The practicability of preventing these inundations by enlarging

the underground channels has been discussed on several occa-

sions in the Tourist Club, and now the first attempt to carry this

scheme into effect is about to be made with the Pinka Jama, a

natural shaft leading down to an underground channel about a

mile and a half from the Adelsberg Cavern.

Herr Glaser, the Austrian explorer, is about to undertake
a new journey in Southern Arabia. He will go first from
Sanaa to Marib, and will then visit in succession Wadi-Davassir,
Nedjd, Omaun, and Hadramant. In a similar journey which
he made some time ago he brought back 276 inscriptions of the

Sabeans, who were regarded in the time of the Ptolemys as the

wealthiest people of Arabia.

Capt. Jennings of the Royal Engineers, has returned to

India (according to the Pioneer) after a successful exploration of

South-eastern Persia, including the hitherto unknown Sarhad
country. He carefully examined all the roads and the configura-

tion of the country, and is said to bring back a mass of useful

information with regard to this region.

The last number (xx.) of the Excursions ct Reconnaissances
of Saigon contains, among others, two papers by that inde-

fatigable student of Indo-China, Capt. Aymonier, one on Cam-

bodian epigraphy, the other on a journey in Laos. Dr. Tirant
gives the second, part of his paper on the reptiles of Cochin
China and Cambodia, and M. Hardouin concludes the account
of a recent journey in Siam.

Pilermann's Miltheilungen (No. 5, 1SS5) contains a paper,
accompanied by an excellent map, on Kaftraria and the eastern
boundary lands of the Cape Colony, by Herr Schunke, some
observations on the sanitary features of the Upper Amu-Darya,
and an account of the Geographical Congress at Hamburg.

A YEARLY AND A DAILY PERIOD IN
TELEGRAPHIC PERTURBATIONS

CINCE July I, iSSi, all disturbing currents at forty-four tele-^ graphic stations in Norway and Sweden regarding time,

duration, force, direction, &c. , have been at my request regularly

recorded. These observations will of course first obtain rejl

importance when a longer series is available ; still, I believe it

would be of interest at present to investigate whether for these

telegraphic perturbations a similar' yearly and daily period could

be established, such as have been proved for tlie aurora and
other terrestrial magnetic phenomena. My time being now
rather limited, extensive researches are not possible ; of the

mentioned forty-four stations I have therefore selected four, and
herewith present the results of my investigations.

The four stations are named and located as follows :

—

Kistrand 70 25 N. ... 25 13 K.G.
Lodingen 68 24 ,, ... 16 i ,,

Trondhjem 63 27 ,, ... 85,,
Bergen 60 24 ,, ... 5 20 ,,

My researches have been made for the three years from July,

1 83 1, to June, 1884. As the Norwegian stations do not do
night work, the observations could only be taken from 7 o'clock

in the morning till midnight.

I have first noted the number of days for each month on which
telegraphic perturbations have been observed, excluding those

caused by thunderstorms. These numbers besider the totals for

each month and year are shown in Tables I. to IV.

Table I.

—

Kistrand

Month 18S1 to 1882 1882 to 1883 1883 to 1884 Total

July I ... 2 ... 8 ... II

August ... o ... 12 ... 3 ... 15

September... 7 ... 12 ... II ... 30
October ... 14 ... 20 ... 6 ... 40
November... 10 ... 22 ... 3 ... 35

December ... 13 ... 8 ... 3 ... 24
January ... 5 ... 7 ... o ... 12

February ... 7 ... 10 ... 9 ... 26

March 13 ... 16 ... 4 ... 33

April 25 ... 6 ... 12 ... 43
May 19 ... 4 ... 3 ... 26

June 14 ... 5 ... 5 ••• 24

Year
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brightness of the northern nights. The perspicuity with which

the yearly course of the period is drawn in the four representa-

tions of Fig. I may even be called surprising, considering the

material of observation only embraces three years.

Tnndhjc

\
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author, wrote, towards the end of the sixteenth century, a
treatise, " About Greenlana." In a second edition (about 1600)

he added some extracts from the " Kings-mirro-," ' and among
these, one about the Aurora Borealis. But here he has inserted a

remark, which in a high degree has attracted attention and
caused astonishment, and which, till now, has been inexplicable

to the investigators of the Aurora Borealis. I give further on a

translation of the description of the Aurora Borealis in the
*' Kings-mirror," and after it the version of Peder Clausson :

—

A'ings-miiTor

"Such a natuie and condition has the north-light, that the
more obscure the night, the more brilliant it appears, and only
in the night is it to be seen, never during the daytime, and
especially in profound darkness, but seldom by moonlight. It

appears as a large Hame from a lieavy fire seen from afar. Out
of this flame protiudes, ap, arently up in the air, sharp points of
unequal height, and veiy unsteady, so that now one, then
the other is higher, and in such a man-er this light is pendent
like a luminous blaze. As long nsthe-e fla-hes are most intense

and bright, such a keen light radiates from these streams of fire

and rays, that outdoor peojile can find their way, and even go a
hunting, if it should be neces ary. Also, when people are in

houses provided with windows, it is so bright inside that all

present can recognise each other. But this light is so fluctuating

that it sometimes seems to darken, as if a black smoke or a heavy
nebulous cloud had 1 een pufft d into it, and then shortly again it

seems as if the light were about to be smothered in this smoke,
and almost become quite extinct. But as soon as this fog
commences to diss )lve, then this light brightens, and clears up
for the second time, and it happens even that one would believe
that heavy sp;irks emitted from it as from a red-hot iron just

taken out of the forge. When the night declines, and with day-
break this light begins to decrease, and when the day has set in

it seems entirely to disippear."

Pe.ler Clansibi! Friis

" In Greenland a meteor and bright light is seen on the sky
during the night, which app ars in the following manner : the
more obscure the night the more brilliant is the light ; that is to

say, the less the moon shines, anJ zv'ieii she is in her prime or
ivatte, the viore this light Iwomis visible in the shy, however,
always towards the north, AND KEVhR SO HIGH IN THE SKY A?
TO BE OBSERVED IN OTHER COUNTKIES THAN GREENLAND,
Iceland, and the northern part of Norway, and/or that
reason it is calld North-lii^hl.

" It appears as a flame or a darting fire, and extends over the
sky like a tall and slender hrdge, and it rashes up and down in a
trice as if ninny organ pi/es were posted one beside the other, and
in the twinkling ofan eye one shoots up and the other dozun, and
where thefljme dat Is charesl up and down, hack and forzoards,
it can grow dim and almost leave behind it a smoke ; but the
next moment light up again on another spot, or catch fire where it

just before seemed to be extinguished. Nobody who has 7tot him-
self seen it. can imagine how quick'y this light moves forimrds
and backwards, as if it were hopping and dancing with much
agitation, ^nd when this light is most intense, people can
perceive everything in the houses as if the moon were shining.
At daybreak this northlight fades away."
The "Kings-mirror" was written about 1250, at all events

before 1260, and probably later than 1240. The home of the
unknown, but at all events Norwegian, author may be looked
for, accordin.; to the sagacious reasoning of H. Geelmuyden
(Christiania Ob ervatory) between 64° 23' and 64° 58' N. lat.

(not far from the town of Namsos). This description of the
aurora is indeed unparalleled in the aurora literature of the past
ages

; the noble but unvarnished n anner in which he de cribes
the phenomenon has not a counterpart in the same or at a much
later period. It is peculiar, however, that the aurora is men-
tioned in the "Kings-mirror" as a phenomenon chiefly charac-
teristic of Greenland, and not even an intimation is given as to
its being visible in Norway. This description indicates, never-
theless, quite plainly that it is based on the author's own
obsei-vation of the aurora in his native country, and it is there-

' The Kings-mirror (Konungs skuggsjd) is, of its kind, an unparalleled
Noraegian work, in which an ingcniuus and noble man, who must have
stood at the height of culture .-ii his lime, has expounded his philosophy and
especially his vieivs on State administration and ethics, in the form of con-
versations between a father and son It is a book on good manners, social
intercourse of the highest interest, because of the whole form of culture
-which it represents, and is written in elevated tone.

fore beyond doubt that he was familiar with the phenomenon,'
although he has considered Greenland—the country situated,

according to the opinion of past ages, farthest towards the north
—the proper home of the aurora.

In Peder Clausson's above quoted version of the aurora de-
scription in the "Kings-mirror" I have made the remarks and
e.xpressions differing from the "Kings-mirror" conspicuous by
italics. It will be seen that his citation is rather free ; many of
these conspicuous expressions, if not all, point to Peder
Clausson's knowledge of the aurora through his own observation.
The more striking is the conspicuous remark that the aurora in

Greenland does not appear so high in the sky as to be observed
in other countries than Greenland, Iceland, and the northern
part of Norway.

This remark has been inserted in many other publications,

and all historians of the aurora from Mairan to F'ritz have
occupied themselves with the notable circumstance that, accord-

ing to this remr.rk, the aurora was not visible during the last

half of the sixteenth century in Southern Norway. But nowhere
in the whole history of the aurora is it so evident how much
caution must be displayed in drawing comprehensive inferences

fi om a single remark of an old author.

Peder Clausson has, in a single copy of his treatise on Green-
land in the year 1604 or 1605, with regard to the aurora, added
the following important " note," hitherto unknown to the

investigator.s of the aurora :

—

" This northlight was, as before said, only seen in past times
in northern countries. But in the period of my infancy, about
the year 1550, it was first seen by people who live in the

southern jjart of Norway, however not higher on the sky than

the Polar Star. But since the year 1570 it ascends to such a

height that it appears to us in the south-east and in a southern
directi >n, and I suppose that it is seen at present also in other

countries."

Peder Clausson's relation is thus in downright contradiction

with the interpretation given to his above-mentioned remark. It

remains now to explain how he could write, in the year i6(X),

that the aurora was only visible in the extreme north of Nor-
way. It may be seen that he had the opinion thai the aurora,

in "past times," was only visible in " the northern countries "
;

the silence of the "Kings-mirror" about this phenomenon in

Norway has perhaps brought him to this conclusion. The
remark "and never so high in the sky as to be observed,"

&c., therefore, in all probability describes the circumstances

which, after his opinion, took place at the time when the
" Kings-mirror " was written. The additional clause, " and for

that reason it is called northlight," seems at the same time to

intimate that he, by the previous remark, would explain why
the author of the "Kings-mirror" uses the expression north-

light (namely, because it is visible only in the extreme northern

countries). SopHUS Tromholt
Christiania

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—Two studentships have been established at St-

John's College on the foundation of the Rev. Mr. Hutchinson'

late Senior Fellow. They are of the value of 60/. a year for two
years and are tenable with a Foundation Scholarship. Any
student of the College who shall be bond fide engaged in the pur-

suit of some branch or branches of physical or natur.al science or

in the study of Semitic or Indian languages, and shall be of not

less than nine and not more than eighteen terms' standing from
the commencement of his residence in the University shall be
qualified to be a candidate, and if there is no candidate belong-

ing to the College of nifficient inerit in these studies, the Council

may elect a student engaged in any study, whether a meinber of

the College or not. The Council may impose such conditions

on the students as shall encourage genuine study after the best

methods

—

e.g. they inay require him to present in writing an

account of his studies, to deliver lectures, &c. The election will

take place in June each year.

. It will be seen that a Hutchinson student may be free to work
at biology in Naples, to join an Eclipse Expedition, to study

Pali in Ceylon or Hebrew in Cambridge. We hope to hear of

the Hutchinson students in the future.

The Senate has approved of the erection of a new Chemical

' The author himself never visited Greenland.
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Laboratory according to Mr. Stevenson's design, and tenders are

to be obtained as early as possible.

Mr. J. W. L. Glaisher, F.R.S., is to be Additional Examiner
in Part III. of the Mathematical Tripos in January, 1886.

Prof, Bonney and Mr. J. J. H. Teall are appointed Examiners
for the Sedgwick Prize to be adjudged next year.

Prof. Macalister will tak'; a class in Osteology during tlie

Long Vacation. There will also be an Introductory Practical

Course in Anatomy, illustrated by that of the Dog, superin-

tended by the Professor and Mr. RoUeston. The Demonstrator
will take a practical class in Histology during the Lon;j Vacation.

SCIENTIFIC SERIALS
yournal of Anatomy and P.'iynology, vol. xix.. Part 3, April i,

contains :—On the development of the blood-corpuscles in the

emVyo oi Pcna JlnviaHlis, by K. F. Wenckebach (plate 11).

—

Move.iients of the ulna in rotation of the fore arm, by Or. J,
Ileiberg.—Tlie nature of ligaments, part iii., by |. B. Sutton
(plate 12).—Supernumerary cervico-dorsal vertebra-bearing ribs,

with vertebral and costal asymmetry ; abnormal articulation in

a Etenium, by W. A. Lane.—Some points in the histology of

the medulla oblongata, pons varolii, and cerebellum, by Dr.
W. A. Mollis (plate 13).—The external auditory meatus in the

child ; the relations of the larynx and trachea to the vertebral

column in the foetus and child ; a rare abnormality of the
pancreas, by Dr. J. Symington (plate 14).—The existence of
a fourth spec'es of the genus BalDenoptera, by Dr. G. A.
Guldberg.—Some variations in the anatomy of the human liver.

—Notes on some unusual variations in human anatomy, by Dr.
A. Thomson.—Observations in reference to bilateral asymmetry
of form and function, by Dr. F. Tuckerman.—Case of exostosis

of the ulna, by Dr. R. J. Anderson.—The mu cuius sternalis

and its occurrence in (human) Anencephalous monsters, by Dr.
F. J. Shepherd (plate 15).—The venous system of the bladder
and its surroundings, by E. H. Fenwick (plate 16).

TJii Journal of Physio!o%y, vol. v., Nos. 4, 5, 6, contains :

—

Observations of the gastric glands of the pig, by M. Greenwood.
—Ileematin coinpounds, by V. D. Harris.—Papain digestion, by
S. H. C. Martin.—The secretion of oxalic acid in the dog under
a varying diet, by T. \V. Mills. -On the comparison of the con-
centrations of solutims of different strength of the same absorb-
ing substance, by S. L»a.—On the mutual antagonism between
lime and potash salts in toxic doses, by S. Ringer.—The be-
haviour of the red blood corpuscles, when shaken with indifferent

substances, by S. J- Meltzer and W. H. Welch.—On the cardiac
rhythm of Invertebrata, by W. B. Ransom.—Some experiments
on the liver ferment, by Florence Eves.—An expe- imental in-

vestigation showing that Veratria is similar to lime salts in many
respects as regards their action on the ventricle ; also showing
that veratria and lime salts are reciprocally antagonistic, by S.
Ringer.—Some observations on the influence of the vagus and
accelerators on the heart of the turtle, by T W. Mills.—On the
anatomy of the cardiac nerves in certain cold-blooded verte-

brates, by W. H. Gaskell and Hans Gadow.
Vol. vi., Nos. I and 2.—Is the nervous impulse delayed in the

motor nerve terminations? by A. W. Hoisholt.—Observations
on some of the colouring matters of bile and urine, with special
reference to their origin ; and on an easy method of procuring
ha:matin from blood, by C. A. MacMunn.—The edible bird's

nest, or nest of the Java swift {Callocalia nidifica], by J. R.
Green.—The velocity of accommodation, by J. W. Barrett.

—

—On the physiology of the salivary secretion
; part 3, the para-

lytic secretion of saliva, by J. N. Langley.

GegenhaursMorpIiologischesJahrhnch, Bd. x., Heft 4, contains:
On the morphology of nails, by C. Gegenbaur.—On direct
nuclear division in the embryonal membranes in the scorpion,
by F. Blochmann (plate 22).—On the derivation of the neural
system in the nematodes, by O. Butschli (plate 23).—Studies on
the developmental history of the coeloms and Ccelom-epithelial
in the amphibia, by B. Solger (plates 24 and 25).—Some re-

marks on the true relations of organisation in the so-called cilio-

flagellates, and in the noctiluca, by O. Butschli ; with a note by
E. Askenasy (plates 26 to 28).—The foramen magendii, and the
opening in the recessus laterales of the fourth ventricle, by C.
Hess (plate 29).—Reply to Dr. Baur, by Dr. W. Dames.—On
the beaks of birds and dinosaurs, by Dr. G. Baur.

Zeilschrift fiir Wissenschafdiche Zoohgie, Band xli.. Heft 3, i

contains :—On the history of the formation and on the morpho- I

logical value of the ova of A e'/*.j cincrea and Not. necta glauca,

by W. Will (plates 20-22).—On the powers of transformation

in the Mexican Axolotl, by Marie von Chauvin.—Contribution

to a knowledge of the Trematodes, Dislomiim palliatiiin, nov.

spec, and D. rdictilatum, nov. spec, by A. Looss (plate 23).

—The formation of the radula in the Cephalophorus MoUusca,
by R. Rossler (plates 24 and 25).—Studies of the fauna of the

larger and smaller ponds in the Riesengebirge, by O. Zacharias
(plate 26).—On some common developmental processes in.

Vertebrates, by J. KoUman.

SOCIETIES AND ACADEMIES
London

Royal Society, April 23.
—"The Essential Nature o

the Colouring of Phytophagous Larv^ (and their puppe) ; with

an account of some Experiments upon the Relation between the

Colour of such Larvje and that of their Food-plants," by Edward
B. Poulton, M.A., of Jesus and Keble Colleges, O.xford.

Abstract.

The Essential Nature of the Colouring of Phytophagous Larva.
—Phytophagous larviE are coloured by pigments derived from
the food-plant, pigments proper to the larvre, and tissues such
as fat, which lend incidental aid to the colouring. The altered

plant-pigments hitherto detected in larvae are chlorophyll and
.xanthophyll, causing the colours green and yellow. The former
is termed metachlorophyll, because of the difference between its

spectrum and that of unaltered chlorophyll (in the leaf), and
because of the chemical difterences between its solution in larval

blood, &:c., and any known solution of plant chlorophyll. The
evidence is at present insufficient to warrant the use of aseparate

name for the derived larval xanthophyll. Other colours hitherto

examined are due to true pigments or tissues.

The following table indicates the situations occupied by the

different causes of colour, and gives to some extent the historic

order of their employment.

I. The internal tissues and organs
with ready-made colour

II. The passage of derived pig-

ments through the walls of the

digestive tract into

III. The appearance of true pig- \ ". The hypoderinis.

a. Digestive tract.

h. Fat.

c. Dorsal vessel.

The blood.

The subcuticular tissues.-

-}J: The culicle.

These causes explain larval and pupal colour, except such-

instances as the metallic tints of certain pupre. The different

stages of coloration mentioned in the table were not often

mutually exclusive, but each new methoil was an additional

resource. The derived pigments more often confer general

resemblances, the true pigments special resemblances. In many
cases the green colour is due to metachlorophyll in the blood

only (many Noctuae), while in other cases it is also placed in the

subcuticular tissues (Sphingidce). The former larvse lose their

colour locally on slight compression, while the swollen uncom-
pressed part becomes of a deeper tint. When larvEe are di-

morphic—green and brown— the colours of the former are-

mainly due to metachlorophyll, of the latter to true pigments.

Such important differences in tlie causes of colour commonly
occur au-iong larvfe from the same batch of eggs, or in the life-

history of a green larva, which becomes bro" n, or vice versa.

The blood of brown larvte, with transparent skins, is colourless

except in very thick layers ; in the brown Chiirocampa elpenor,

the blood becomes brown, but the bands of metachlorophyll and
xanthophyll can be faintly seen. Hence these pi.;ments are not

destroyed beyond the point at which they cease to interfere with

the changed colour. The derived pigments may exist unchanged
in the blood after the larva has altered in colour, if the super-

ficial pigments are completely opaque (many geometers). This
persistence of the derived pigments may be very important to

the organism. Thus the larva of Ennomos an^titaria is an
opaque brown geometer, but pupates in a cocoon of loosely-

attached leaves through whicli it can be seen. Before pupation

the true pigment disappears, and the larva and pupa are

coloured by metachlorophyll. Again, in many instances the

derived pigments are retained in the blood of the pupa and
segregated in the ova, when these are yellow or green, serving

to tinge the newly-hatched larva before the effects of its first

meal can become apparent. But after such a long period, and
the alternation of solution in blood and deposition in tissue, the
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colour of the more stable pigment—xanthophyll—preponderates

over the green of the metachlorophyll in the newly-hatched

larva. The bands of xanthophyll are distinctly seen in an

alcoholic extract of crushed ova taken from the bodies of moths

which have been preserved for ten years or longer. In blown

-and dried larvse the greens soon fade, while the yellows persist

and the pigment can be detected after many years. The true

pigments are also unaltered. In larvs preserved in spirit the

derived pigments quickly disappear, and the alcohol is yellow

with xanthophyll, while the true pigments are unchanged.

These facts are also true of phytophagous hymenopterous larv^,

as well as in the lepidoptera. Thus in Memitus cmiispina the

green colour is due to derived pigment, while the broad white

dorsal band is due to fat collected on each side of the dorsal

vessel (and it can be seen to move with the pulsations of the

latter). In Cmsus Septentrionalis fat becomes the vehicle for a

yellow colour. The few exposed pupoe of moths are coloured in

the same manner as the larvsj {f.g. the Ephyridce and E. angii-

lariii). In the Ephyrid3^, dimorphic larvje—green and brown

—

produce pupae which follow the colour of their respective larvae,

Larval markings can often be seen upon the pupa immediately

after pupation. Thus the pupa oS. Sphinx ligustri is marked l^y

the oblique stripes of the larva. The pupje of butterflies are

nearly always protectively coloured, and often possess the derived

pigments. In P^ipilio mackaon the derived pigments of the

pup\ are segregated in a very remarkable chitinised (?) sub-

cuticular layer, which is quite opaque, so that no effect is pro-

duced by the bright yellow blood (xanthophyll).

Melhods of Itivestigation ami Spectra of derived Pigments.—
Zeiss's micro-spectroscope was always employed, with bright

sunlight as the means of illumination. The blood is obtained

by pricking the pupa or the larva in some situation remote from

the digestive tract. Existing under pressure, most of the blood

at once emerges as a clear bright green or yellow liquid (when
the derived pigments are present). It is received into a tube-

section, with one end cemented to a glass slide, and when full a

cover glass is placed upon the open end, becoming fixed by the

drying of the blood. In most cases the blood so prepared will

keep for months. The spectrum of metachlorophyll is as

follows (in the case of the bright green fresh blood of the pupa of

Py^ixra hucepliahis in a thickness of 23 mm.) :
—

Chief band in the red, 71' -65% continuous with a less ab-

sorption extending to 58', darkest from 58'5-S9'S; a broad

band from 52' -48" with the dimmed blue and violet coming
through 48'-42', from which latter point the violet end is

absorbed. There is no absorption of the extreme red. A Zeiss's

scale is adopted in which i"= 1/100,000 mm.
Comparing this spectrum with that of true chlorophyll, as seen

in two fresh calceolaria leaves, the wh Je spectrum is shifted

towards the violet end in the latter case, with the exception of

the end absorption, which extends to 43'. The chief band in

the red is 7o'-64"5, and then the continuous absirption of

metachlorophyll is replaced by two bands: 6l" -63' and 57'5

-6o', and if anything the former is the darker. The broad

band is 47'5 - 51', and the dimmed blue and violet 47 '5 -43'.

The chief difference is the continuity of the three bands of the

red end in metachlorophyll, and the fact that their darkness is in

the order (i) (3) (2) from the red, instead of (i) (2) (3). A
similar spectrum (as far as it could be identified by the use of a

paraffin lamp) was observed in a clear green fluid from the

digestive tract of the larva of Plilogophorj. ineiicttlosa. In

yellowish green blood (pupa of 5'. li-^uslri) the absorption at the

violet end is aided by the xanthophyll present, which gives two
bands if the thickness of blood be sufficiently small. In some
cases a third band is also present. Thus the blood of S. ligustri

in a thickness of 3 mm. does not give the band of chlorophyll in

the red, but shows three bands in the more refrangible half of

the spectrum : 48' 50-, 45' -46-25, and 42--43- the violet end
being absorbed at 41". Between these areas of absorption the

spectrum is dimmed. The three bands become less distinct in

the above-mentioned order, and the third can only be seen under
favourable conditions nf light, and appears to be absent in some
cases. Mr. Sorby states that a third band, due to another sub-

stance, is so Jietimes present in the xanthophyll spectrum. While
the spectrum of metachlorophyll is very constant over a large

number of larvae and pupae, in the living green pupa of Ephyra
pundaria, a form of chlorophyll with a rather different spectrum
was met with, in which the second band of true chlorophyll is

present instead of the continuous absorption, while the third

band could not be seen in the slight thickness obtainable. The

term " ephyra-chlorophyll " is given to this pigment, which is

dissolved in the blood of the pupa. Metachlorophyll, and
probably xanthophyll, are united with a proteid in the blood.

The addition of ether to green blood brings down the combined
pigment and proteid in the form of a green coagulum, from
which the ether does not dissolve the metachlorophyll, but

gradually takes up the xanthophyll, becoming bright yellow.

Alcohol, on the other hand, decomposes the combined proteid

and pigments, the coagulum rapidly becoming decolorised, and
the xanthophyll passing at once into solution, while the meta-
chlorophyll disappears. Hence it seems that the latter pigment
depends upon its association with the proteid for its extreme
stability and permanence under the action of light. This per-

manence is necessary for the larva, since any colour due to

derived pigments implies the penetration of light, and often the

complete translucence of the whole organism, and, further, there

are long periods (at the ecdyses), during which the pigments

cannot be renewed, because no food is taken. Then there are

the extreme cases of the green Ephyra pupce, and the green

pupce of P. mackaon, freely exposed to daylight during two-

thirds of the year. It seems certain that the derived pigments

are merely protective, and are of no further importance in the

physiology of these organisms. Thus it is not probable that

there are any marked differences between the physiological pro-

cesses of the green and brown larvEe from the same batch of

eggs, or in the processes of a green larva which has become
brown, or vice versa. The blood of larvae seems to be always

acid (and so with all pupre examined, except E. pundaria, of

which the blood was neutral, in the only instance in which the

blood of this pupa was tested), but I have as yet been unable to.

obtain a sufficient quantity of blood to determine what acid is

present. The blood forms a solid, black coagulum which is due

to oxidation, and does not take place when the blojd is preserved

in the manner described above. The injured parts of larvae

which have healed are black. It is probable that the darkening

of pupje and of the cuticular pigment of larvae is also due to oxi-

dation. There is great variability in the amount of clot formed

and in the rapidity of the process.

Historical.—Mr. Raphael Meldola, in the Proc. Zool. Soc. for

1S73, and in the editorial notes to his translation of Weismann's
" Studies in the Theory of Descent," Part. II., "On the Origin

of the Markings of Caterpillars," &c. , argues very convincingly

for the use of plant-pigments by green larvae. He points out

that internal feeders are never green unless their food contains

chlorophyll, and that when this is the case {Nepticula oxyacan-

thella, &c.) they may be green, although the colour cannot be

of any advantage to them. Pocklington (confirmed by Dr.

MacMunn) found chlorophyll in the elytra of Cantharides, and

Chautard seems doubtful about the same pigment in this situa-

tion (Compt. Rend., January 13, 1873, and Ann. Chim. P/i)S.,

5, iii., 1-56). Dr. MacMunn found a band in the red which

resembled chlorophyll, by concentrating light on the integument

of the larva of Picris rafce and examining with a micro-spectro-

scope ; but both he and Krukenberg refer the pigment to the

larval digestive tract. (See Reports of British Association

at Southport, 1883, and a letter by Dr. MacMunn to Nature
for the week ending January 10, 1885). It is very unlikely that

the green colour of so thick and opaque a larva can be due to its

digestive tract, and it is probable that the blood, with its dis-

solved metachlorophyll, was lost in the manipulation. From
memory of the appearance of the larva, and from examining a

blown specimen, I should certainly infer that there are also

derived pigments in the subcuticular tissues.

The Relations between the Colour of Phytophagous Larva and
that of their Food-Plants.—Entomologists have been long aware

of the fact that the colours of many larvae vary (within the

limits of the .=ame species) according to the colour of the plant

upon which they are found. Complete references to the obser-

vations hitherto recorded upon this point occur in Mr. Meldola's

writings (mentioned above). Ainong the most important of

these is a paper by Mr. R. M'Lachlan (Trans. Ent. Soc , 1865,

p. 453) in which data are given as to Eupithecia absynthiata,

which were yellowish when found upon Senecio jacokea, reddish

upon Centaurea nigra, whitish upon Matricaria. When nearly

full grown they were all given Senecio jacobtva without altering

the colour of the reddi-h and whitish varieties. From this Mr.

M'Lachlan argued (i) that it was necessary for the larvae to have

fed on the one kind of plant from the egg to acquire the resem-

blance
; (2) that the colour is not caused by the food showing

through the somewhat transparent integument. Mr. Meldola
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quotes many instances in which the larva of S. ligiisiri has been

observed to vary according to its food-plant (laurustinus, lilac,

privet, ash). I have for many years known of the difference

between the lilac and privet forms (the latter being of a brighter

yellower green than the former, with brighter stripes). In 18S4

I bred twelve larva; from the egg upon privet, and the same
number upon lilac. All the privet and six of the lilac larvas

reached maturity, and, without exception, showed the differences

indicated above. A more remarkable instance is afforded by
Stiurinthus ocellatus. Mr. Meldola quotes Mr. E. Boscher as

finding many yellowish-green varieties of this larva upon Salix

viminatis, and many bluish-green varieties upon .S. triaiidni,

similar to those which are well known to occur upon apple.

The former varieties possessed the rows of reddish-brown spots

which sometimes occur on this variety of the larva. Upon
another species of Salix he found instances of both varieties. In

1880 Mr. Boscher conducted some breeding experiments at Mr.
Meldola's suggestion, feeding the larv.-e from the eg^; upon
5. triandra, S. viminalis, and apple, respectively. Only three

of the third lot survived, and were all of the bluish-green form.

I have also found (Trans. Ent. Soc, Part I., April, 1SS4) that

S. rubra and 5'. citierea produce the yellowish variety, but

.S". viminalis the bluish form, according to my experience. In

1884 I fed five lots of six larv« each, from the egg, upon apple,

crab, Salix viminalis, S. cineiea, and .J. rubra, respectively.

On a few occasions S. babylonica and IrianJra were substituted

for .S. rubra, and ordinary apple for crab. The eggs were
hatched July 15 to l8, and most of the larvae were full fed by
August 23, with the following results :

—

Apple : the five larvae

were typical bluish-green forms. Ctab : the five larvaa were

also typical bluish-green. 5. viminalis : the four larvao were

not so whitish as the above-mentioned lots, but were almost

intermediate. S. ciner^a: tbefour larva; were also intermediate.

5. rubra : the four larv;e were yellower than any of the others,

but were not much beyond intermediate forms. The yellowest

was separated on August 14, and fed upon apple, becoming
adult August 26, by which time it was rather whiter than any

others of the same lot {S. rubra").

Thus there was no doubt about the effects produced, but there

was a strong tendency all through towards the bluish variety,

which the food-plant could only overcome to the extent of

producing an intermediate form. The same conclusions were

formed by a comparison of larvEe found in the field during 1884.

Thus two nearly opposite varieties were found upon the same
tree {) S. ferruginea, Anderson); an intermediate variety was
found upon S. rubra, and a bright yellowish variety upon apple.

At the same time the great majority of larva; found were such as

I should have anticipated.

Experiments were made upon the younger captured larvie,

which were fed upon food-plants tending towards a different

colour. The results were similar to those indicated by the

former experiments. Some effect could be produced in an
intermediate variety by feeding it for some considerable time

upon a food-plant known to have strong tendencies, but no
such effect is produced upon a larva with a strongly-marked

colour, i.e. one with strong tendencies itself, and corresponding

with those of the food-plant. But the former experiments show
that a very strong larval tendency may be counteracted to the

extent of producing an intermediate form by feeding it from the

egg upon a food-plant tending strongly in the other direction.

When this latter effect has become manifest, it was proved that

an appropriate change of the food at a comparatively late period

may produce some considerable effect in the direction of the

original tendency. The most probable explanation of the above-

mentioned facts is that the effects of the food-plant are here-

ditary, and accumulate when the larva; of successive generations

feed upon plants with the same tendencies. Conversely feeding

upon plants with different tendencies, and interbreeding, ac-

counts for the irregularities observed. Thus in the larvse fed

from the egg, it is supposed that the previous generation (or

generations) fed upon plants tending towards bluish-green larvae.

The yellowish larva found upon apple must have descended

from a line fed upon .S. rubra, or a plant with the same effects.

The localisation of a food-plant would overcome both causes of

irregularity, the liability to lay eggs on plants with different

tendencies, and the chance of interbreeding between the two

varieties.

This explanation is in accordance with the fact that the larvae

are of a very uniform tint upon apple trees in gardens, which

are to a certain extent locally separated from the various species

of sallow growing by the banks of streams, and in damp lanes and

hedgerows. The strong effects produced upon the larva; by

apple, the usual proximity of many trees, and the sluggish flight

of the Smerinthi, doubtless all conduce towards the uniformity

between the larva; upon this food-plant. On the other hand,

there is the greatest facility for (the observed) irregularity in the

results of sallow upon the larva;, for many so-called species with

various tendencies grow close together, so that there must be

interbreeding and the deposition of eggs on various species of

food-plants, even in the case of very sluggish insects. It is

probable that certain conflicting statements as to the effect of

the different food-plants upon the larva of 6'. ligustri are to be

explained in the same way. As to the structural cause of the

variability in these two larv^, the main factor is a change in the

relative amounts of the two derived pigments. Thus there is

more xanthophyll in the blood of the pupa of a yellowish

S. ocellatus than in the other case ; and more chlcrophyll with

less xanthophyll, in the blood of the pupa of S. ligustri, from

the greener larva fed upon lilac than from one fed upon

privet. The result of this adjustment of the relative

amounts of derived pigment is to produce a colour which har-

monises with the part of the environment imitated—the under-

sides of the leaves in the case of 6'. ocellatus, the tout ensemble of

the food-plant in the case of i'. ligustri. In neither instance

can the effects be due to the most direct and simple action of the

food itself—the solution of its pigments in their normal propor-

tion showing through the skin. This is disproved by the fact that

^. ocellatus eats the whole leaf, but resembles the underside,

and imitates in derived pigments an appearance largely due to

texture ; further, the effects do not at once follow a change of

food, and a strong larval tendency may even cause the re-

arrangement of the derived pigments, so as to produce an effect

ntilike the leaf. The simple view allows no room for larval

tendencies or for delayed effects. It has also been rendered

veiy probable that the effects accumulate during successive

generations. In the case of i'. ligustri there is the additional

difficulty th.at the larval pigment of the oblique stripes is affected

by the food-plant as well as the derived pigments. Such effects

cannot be explained by any simple theory of phytophagic effects,

but it still holds good that phytophagic pigments play a most im-

portant part in larval coloration, and afford the chief material

which is moulded by some influence—subtler than that which is im-

plied by the term "phytophagic" itself— into likeness to a special

part of the environment. The little we know of this influence

points towards a nervous circle whose efferent effects are seen in

the regulation of the passage of altered plant-pigments through

the digestive tract into the blood, and finally the tissues, and in

the colour of a certain amount of larval pigment, while the

afferent part of the circuit must originate in some surface capable

of responding to delicate shades of difference in the colour of the

part of the environment imitated This interpretation is rendered

unusually difficult by three facts : the gradual working of the pro-

cess, often incomplete in a single life ; the e.'ccessively complex and

diverse results, and the special character of the stimulus (for it is

only the part of the environment imitated which produces any effect

—e.g. the undersides only of the leaves in the case of S. ocellatus).

During the present year I hope to experiment further upon the

subject, and I have a large number of living pupse of S.

ocellatus, with the life-histories of their respective larva; care-

fully noted

Chemical Society, May 7.—Dr. Hugo Miiller, F.R.S.,

President, in the chair.—The following papers were read :—On
some points in the composition of soils ; with results illustrating

the sources of fertility of Manitoba prairie soils, by Sir J. B.

Lawes, Bart., LL.D., F.R.S., F.C.S., and J. H. Gilbert,

Ph.D., LL.D., F.R.S., V.P.C.S.—Researches on the relation

between the molecular structure of carbon compounds and their

absorption spectra, by Prof. W. N. Hartley, F.R.S. In con-

tinuation of the author's previous researches (Trans., 1881,

57-60 and 111-128; 1883, 676-678), measurements have been

made of the wave-lengths of the rays absorbed by the following

substances :— (i) Aromatic hydrocarbons : benzene, the three

xylenes, and naphthalene. (2) Aromatic tertiary bases and

their salts : pyridine, picoline, quinoline, and their hydrochlor-

ides. (3) Addition products of tertiary bases and salts : piper-

idine, tetrahydroquinoline, and its ^hydrochloride. (4) Primary

aromatic bases or amido-derivatives and salts thcreoi : ortho-

and para-toluidine and their hydrochlorides. In the preparation

of solutions, a milligram-molecule, that is, the molecular weight
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in milligrams, was dissjlved in 20 c.c. of a diactiiiic sjlvent, and
made up to a given volume, generally 20 c.c. In this way
molecular veights were made to occupy equal volumes. Photo-
graphs of the absorption spectra were taken th-ough definite

thicknesses of solution. The lines of tin, lead, and cadmium
were used as references ; the positions of the hands were mea-
sured on the photographs by means of an ivory rule divided into
hundredths of an inch, and those measurements were reduced
by means of two curves to oscillation frequencies and wave-
lengths. As far as possible, the absorption curves are drawn to

a uniform scale. These curves indicate the molecular actinic

(tbsor/tion of each substance. The following deductions are
drawn :—When an atom of nitrogen is substituted for an atom
of carbon in the benzene or na))hthalene nucleus, the property
of selective absorption is still retained. When the condensation
of the carbon and nitrogen in the molecule of a benzenoid com-
pound or tertiary base is modified by the addition of an atom of
hydrogen to each atom of carbon and nitroge •, the power of
selective absorption is destroyed. When the condensation of
the carbon in quinoline is modified by the combination therewith
of four atoms of hydrogen, the intensity of the selective absorp-
tion is reduced and is not destroyed. A very pure specimen of
quinoline from cjal-tar gave an absorption curve identical with
that of quinoline prepared synthetically by Skraup's method. It

may further be added that molecular actinic absorption of a salt

is different from that of the organic base which it contains,
although the acid e.\erts no absorptive power by itself. .Some-
times the difference is very great, but the area included by the
curve of the salt is always less than that of the base. Mole-
cules vibrate as wholes or units, and the fundamental vibrations
give rise to secondary vibrations which stand in no obvious

j

relation to the chemical constituents of the molecule, whether
these be atoms or smaller.molecules. Hence it appears that a
molecule is a distinct and individual particle which cannot be
truly represented liy our usual chemical formula, since these
only symbolise certain chemical reactions and physical proper-
ties, and fail to express any relation between physical and
chemical properties.—Researches on the action of tne copper-
zinc couple on organic bodies ; Part x., benzyl bromide, by Dr.

J. H. Gladstone, F.R.S., and Alfred Tribe.—On the selective
alteration of the constituents of cast iron, by Thomas Turner,
Assoc. R.S.M.—On the existence of nitrous anhydride in the
gaseous state, by Prof G. Lunge.—On the reaction between
nitric oxide and oxygen under varying conditions, by Prof G.
Lunge. Experimental evidence is given for the following con-
clusions :— (i) That when nitric oxide is mixed in the dry state

with an excess of oxygen they combine exclusively, or nearly so,

to form N.,04. (2) Dry NO and O^, with an excess of the
former, yield a large proportion of N2O3 along with N5O4, both
in the state of gas. (3) In the presence of water, NO in the
presence of an excess of Oj is altogether converted into HNO3.
(4) If NO and O^ meet in the presence of concentrated sul-

phuric acid, neither NoOj nor HNO3 is formed, even with the
greatest excess of oxygen ; but the reaction is

—

4S04H2-l-4NO-(- Oj= 4S02(OH)(ONO) -I- 2H2O.

The bearing of these facts on the theory of the vitriol-chamber
process is then discussed. The author considers that N^Oj, and
not NO as hitherto assumed, is the carrier of oxygen, and that

as long as any appreciable quantity of .SO.^ is present, no nitric

oxide is formed, the following being the reactions whereby the
sulphuric acid is formed :

—

2SO., -f N2O3 + 0„ + H.,0 = 2S02(OH)(0,N)
2SOi,(OH)(02N)-f H.O'=2SO,(OH)2 4-N203.

Anthropological Institute, May 12.—Francis Galton,
F.R.S., President, in the chair.—The election of R. Brudenell
Carter, F.R.C.S., was announced.—The Earl of Novthesk
exhibited a collection of Maori worked jade.—Mr. .Sepping
Wright exhibited a portrait in oils of King Tawhiao, in native
costume.—Mr. J. II. Kerry-Nicholls, F.R.G.S., read a paper
on the origin and manners and customs of the Maori race. The
ori.'in of the Maoris and the date of their arrival in New
Zealand is unknown. The natives refer to Hawaiki as the
fatherland of their race, but there is no reliable evidence to show
where that land was situated. The lecturer believed that the
Maoris emigrated from the Tonga islands to New Zealand, and
referred to the resemblance between the two races, and to the
affinity of the two languages. The word tonga occurred no less

than sixteen times in the Maori tongue. The natives of the
two countries when they met could converse with but little

difficulty. The Maoris are of Malay stock, and cime with the
gradual spread of that race through the eastern islands of the
Pacific to the more southern groups. The race is greatly in the
decrease. In Cook's time (1769) the whole native population
was estimated to exceed 100,000. In 1859 it only amounted to

56,000. In 1881 the number had decreased to 44,099, ofwhom
24,370 were males and 19,729 females. Calculating at the
same rate of decrease, about the year 2000 the Maori race would
be extinct. The principal diseases conducing to this decay were
phtliisis, chronic asthma, and scrofula, the two first being prin-
cipally brought about by a half savage, half civilised made of
life, and the latter from maladies contracted since the first

contact with Europeans. The native religion still exercises a
widespread influence over the people ; it consists of a kind of
polytheism, a worship of elementary spirits and deified

ancestors. They have a vague conception of a Superior Being,
and believe in a Rcinga, or heaven, and a Po, or Hades. The
Maoris are divided into tribes whose members are bound to-

gether by the strictest union. The ownership of the soil is by
tribal tenure, and each tribe holds a commercial interest in

lands, forests, cultivations, and fisheries. The tribes dwell
together in villages, and each !iaj>n, or tribal family, cultivates a
portion of land sufficient to meet its immediate requirements.
The Maoris own about 15,000,000 acres of land in the North
Island, not yet alienated to Europeans. The ownership of the
soil was secured to the natives under the treaty of Waitangi,
made in 1S40, The tribes are governed by hereditary chiefs.

In 1858 a king was elected by consent of the tribes under the

title ol Potatau the First. He was succeeded by his son,

Matutaera Te Pukepuke Te Paue Tu Karato Te-a-Botatau Te
Wherowhero Tawhiao, or Potatau II. This was the king who
last year visited this country.

Edinburgh

Royal Society, May 18.—E. .Sang, LL.D., Vice-President,

in the chair.—The first instalment of a paper by Prof. Chrystal,

on the Hessian, was read. The chief object was to contribute

to the theory of the number of intersections of a curve and its

Hessian at any one point as depending upon the nature of the

singularity at that point.—In a paper on the distribution of

potential in a thermo-electric circuit, open or closed. Prof Tait

detailed the various real additions to our knowledge of the subject

in their chronological order. He showed what is at present the

most probable arrangement of potential in the circuit, and what
classes of experiments remain to be made in order to settle the

point.—A paper by Mr. Broom gave numerical details of the

percentage contraction of volume when a saturated solution of a

salt in water is diluted with an equal bulk of pure water.

Paris

Academy of Sciences, May 18.—M. Bouley, President,

in the chair.—On the results of errors caused by defective

instruments in the determination of certain astronomical ele-

ments, by M. M. Loewy.— On the radiation of heat during the

night in connection with the normal lowering of the temperature
during the m mths of April and Miy, by M. J. Jamin. This
lowering of the temperature, often so destructive to the spring

cops, is rightly attributed by meteorologists to nocturnal radia-

tion, which the author finds attains its maximum about the

months of April and May.—Note on the prophylactic inocula-

tion recently practised on Rio de Janeiro against yellow fever,

by M. Bouley. This experiment, first introduced by Dr.
Domingos Freite, has since been carried out on a large scale

under the control of the Government. Since the month of March,
1883, as many as 1109 persons of all ages, nationalities and con-

ditions of life have been subjected to sub-cutaneous injections

with the attenuated virus cultivated for the purpose. In some
cases the injections were administered in houses where the

scourge had a few hours before proved fatal to some of the in-

mates. Yet no misadventure of any kind has followed, and this

jireventive measure seems so far to have been attended by the

best results.—Anatomifa! study of the foetus of a spermaceti

whale, by M. Pouchet.—Note on the annular ]3rotuberance

regarded as the prime motor of the cerebral mechanism, the

focus or centre of localisation for speech, the reasoning faculty,

and the will, by M. Bitot. From his studies in cerebrology

the author concludes, against the generally accepted opinion,

that the third left frontal convolution is not the seat or

centre of speech, which he localises in the annular pro-

tuberance. In the same region he also considers that the
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intelligence and will are localised, so that even slight lesions

of the central part of the annular protuberance destroy

both the faculty of speech and of reason. He accordingly

denies that the strictly psychic faculties are located in the cerebral

cortex, which is the seat only of the organs of sense.—Note on

the influence ol the ship's motions (rolling and pitching) on the

observations made at sea with the Renouf mercury level, by

M. O. Callandreau.—Remarks on the observations of the planet

Saturn made during the present year with the o'22 refractor of

the Meudon Observatory, by M. E. L. Trouvelot.—Note on the

verification of the laws of vibration for elastic circular plaques,

by M. E. Mercadier.—On the production of induction sparks at

high temperatures, and on its aj^plication to the study of the

spectrum, by M. Eug. Demarcay.—Composition and heat of

combustion of a variety of coal from the Altendorf mines of the

Ruhr Basin, •> by M. Scheurer-Kestner.—Note on the buccal

membrane characteristic of the cephalopods, by M. L. Vialleton.

From a microscopic study of this organ, the use of which has

hitherto been unknown, the author infers that it should probably

be regarded as a rudir:?ntary anil.—A study of the chlorophyll

action of plants as distinct from their respiration, by MM. G.

Bonnier and I.. Mangin. By " chlorophyll action " the

authors under.-tand the decomposition of the carbonic acid of

the atmosphere by the green parts of vegetables in the

light. This function they claim to have separated from

that of respiration hitherto studied in connection with it, and
here give the first results of their researches on the two physio-

logical functions studied apart. — Note on the uinc acid

present in the saliva and in the nasal, pharyngial, bron-

chial, and vaginal mucus, by M. Bouclieron. — On the

influence of the lunar declinations on the displacement of

the atmospheric currents, by M. H. de Parville.—On the

earthquakes and volcanic eruption ; which are of such frequent

occurrence in Central Americr:, by M. de Montessus. The
author here communicates some of the results of a systematic

study of these phenomena prosecuted for the last four years at

San Salvador and neighbouring distric's.—Note on some under-

ground rumblings heard in the Island of San Domingo on
August 28, 1SS3—that is, on the same day as the Krakatoa
eruption, by M. Alex. Llenas.—Remarks on M. Gavoy's work
on the " Morphology of the Encephalon," presented to the

Academy by M. Larrey.

Berlin

Physical Society, March 8.—Dr. Kayser showed a new
electro-dynamometer constructed according to the directions

of Prof. Bellati. Hitherto dynamometers consisted of two
spirals—an external one, fixed, and an internal, movable, with

bifilar suspension which, being both successively tiaversed by
the currents to be measured, produced a deflexion of the movable
spiral that was proportional to the square of the strength of the

current. The technical difficulties attending the construction of

these instruments were very great, and Prof. Bellati had there-

fore substituted for the inner spiral a bundle of annealed iron

wires hanging to a cocoon thread inside the fixed spiral. Seeing

the annealed iron wires possessed no residual magnetism, they

were at once magnetised by any current and their deviation was
likewise proportional to the square of the strength of the current.

This dynamometer was highly sensitive with weak currents. An
intercalated telephone, the membrane of which was feebly

struck, gave deviations of from sixty to eighty parts of the
scale—a sensitiveness which till then had been attained by
no dynamometer. Dr. Kayser at the same time showed
a globular dynamometer, after the design of Frohlich, in

which the inner spiral was coiled up like a ball, and a
Siemens torsion dynamometer for strong currents in which
the inner spiral was fixed, the outer movable, and the
deviation read by a torsion apparatus. In the discussion

which followed the speaker stated that the measurements
hitherto taken had proved great precision on the part of Prof.

Bellati's djnamometer.—Dr. Dieterici reported on the results of

an investigation carried out by him in the last session into the
electric residuum. The phenomenon had been experimentally
examined by Prof. Kohlrausch, and theoretically treated by Rie-
niann ; but the formula: set up by the latter did not correspond
with the results of the experiments, and therefore the speaker
undertook a new treatment of the subject. The experiments
were carried out with a condenser, the lower plate of
which was connected with the earth, the upper with a
small mercury cup. A metal hoop led from the latter

to a second mercury cup which on one side communi-

cated through a metallic wire with one half of a quadrant
electrometer, and on the other side through a second hoop with
a third mercury cup. Tlie second half of the electrometer
and the third mercury cup were in permanent communica-
tion with the earth. The two hoops could alternately be raised

out of the quicksilver by cords passing over a pulley or let down.
If the first hoop were lifted up, the electrometer was conducted
to the earth, the upper condenser plate, on the other hand,
was isolated, and could now be charged. Thereupon the hoop
was let down ; the condenser now stood in connection with
the earth and discharged itself. Finally, if the second hoop
were raised, the condenser was connected with the electro-

meter, and both isolated. The residuum after the discharge
could now be measured. The charge was effected by the highly
constant dry Daniell cells (according to Hcrr v. Beetz), and in

the different series of experiments the continuance of the charge
was varied between five minutes and twenty-four hours, as the

strength of the current was likewise varied. For each dura-
tion and strength of charge the residuum was determined
in its course in respect of time in a series of individual determina-
tions. The dielectric of the condenser was a paraffin plate

and air. The experiments showed that under a charge of short

duration—say, five to ten minutes—the residuum rose very
rapidly with the time, and soon attained its maximum ; so that

its curve mounted very steeply and soon ran parallel to the

abscissa of the time. Under a charge of long duration, again^

the curve rose more slowly indeed ; had, however, always
greater values, and lay » ith more flat bend over the curve of

short charge. On changing the strength of the current the

electric residuum was always in proportion. Dr. Dieterici now
treated the theory of the phenomenon, and briefly sketched the
course of its theoretic investigation, which, under the assumption
that the dielectric was intinitely thick—that is, neglecting

the influence of the thickness—led to formulEe which very

well explained the experimental results. The formulje were>

however, only empirical : they did not allow the determination

of the constants of the phenomenon. In conclusion, the speaker
dwelt on the analogy of the electric residuum to the phenomena"
of heat, which had also under theoretic treatment found its <

expres--ion by application of heat-formula;, and to the elastic

after-eftect which Prof. Kohlrausch had already pointed out.

Rome
Real^ Accademia dei Lincei, March I.—Fossil remains

of D.oplodoti and Mtsophdon, found in the Upper Tertiary

in Italy.— Signor Capellini made a communication concerning

a paper of his, in which he illustrates and describes the fossil

remains of Ziphioids with elongated belemnite-shaped beak,

found in various places in Italy. These remains belong to the

following species :

—

Dio/'lodott longiratris, D. gibbus, D. tenui-

rostris, D. bononiensis, D. mcd Uneatus, D. sinensis, D. laveleyi,

D. mcncghinii. A few remains are ascribable to the genus
Rlesoplodon. The specimen described by the author add seven

species of Ziphioids to the fossil cetaceans found in Italy ; four

of these being already known in the Upper Tertiary of Belgium

and England, while the three others are entirely new. It must

be remembered that before 1875 no fossil remains of Ziphioids

were known to exist in Italy. From that time till now there

have been discovered about ten species, some of the remains,

belmging to which are of great importance to palceontology and
stratigr.iphical geology.— On the mineral volcanic ejeclamenta

found in the east of the Lake of Bracciano.—Signor Striiver

communicated an abstract of a memoir, in which he explains

how, after long and fruitless searches, there had been found

within the last few years, in the region lying to the east of the

Lake of Bracciano, numerous mineral ejcctanicnta similar to the

bombs of Monte Somma, and the mineral aggregates of the

Monti Albani, of Pitigliano, and of Lake Laach, in Germanj-.

The.'^e ejataiiienla are found between strata of tuff or lapilli and
fragments of various rocks. Among the numerous minerals

composing the aggregates. Prof. Striiver draws special attention

to the sarcolite, a miner.al hitherto found but rarely, and that

only on Monte Somma. The ejectamenta in question present,

in respect of the extraordinary diversity in their forms, great

analogy to the aggregates of a like nature found in the other

places mentioned, but nevertheless have a local .stamp of their

own, and their diversity is in correspondence with the position

of the volcanoes from which they were ejected, and the rocks of

the regions in which these volcanoes were active. Prof. .Striiver

draws attention to the fact that these aggregates must at one
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time have been united together and formed a single deposit,

and shows how that excUides the hypotheses that they w;re

formed in the place where they are now found, and that they are

derived from deposits anterior to the period of volcanic activity.

On the relations between the maxima and minima of the solar

protuberances, and the maxima and minima of the diurnal

oscillation of the declination magnet. Prof. Tacchini, after

giving an account of his own researches already published, on

the maxima and minima of che sunspots and solar protuberances,

referred to the observations of Prof Schiapparelli on the values

of the range of diurnal oscillation of the declination needle, and

from the comparison of the two sets of observations, it appears

that of late years the connection between the solar protuberances

and terrestrial magnetism is more strikingly manifest. These

and other similar observations. Prof. Tacchini added, corroborate

the idea entertained by himself and some others, that electricity

plays the chief part in the solar protuberances, and that electri-

city is able to produce corresponding magnetic disturbances on

our globe. It may therefore be inferred with certainty that tlie

phenomena of the sunspats, the solar protuberances, and terres-

trial magnetism are closely connected together, and that by means

of one of these sets of phenomena it is possible to determine

with tolerable precision the epoch of the other two. In dealing,

however, with phenomena of rather long period continuous

observations for at least half a century are necessary to make

our researches complete.—On the spectroscopic observations of

the limb of the sun and the solar protuberances made in l88i

and 18S4 at the Royal Observatory of the Capitol.—Prof

Respighi laid before the meeting some considerations of his

own, based on observations made in his own observatory, and

leading him to conclusions different from those of Prof. Tacchini.

He maintains that the maximum of solar protuberances oc-

curred towards the end of the third quarter of 1S81. Holding

that the sun-spots are due to partial cooling of the surface of the

sun, and the protuberances to the escape of gases from the in-

terior, Prof Respighi believes that such perturbations are not of

a nature to occur in periods, even though they retain a certain

relation among themselves, and still less can he admit any con-

nection between the maxima of the solar protuberances and the

elements of terrestrial magnetism.—Meteorological observations

made by Signor P. Oflandi, a physician of Rome, during the

years 1809-1820. Signor Narducci called attention to a manu-

script in the Biblioteca Angelica, containing some interesting

medico-meteorological observations made by .Signor Orlandi, a

medical man belonging to Rome, between the years 1809 and

1S20. These observations are copious and complete, having

been made daily. They also include notices of movements of

the earth's crust and inundations of the Tiber. Signor Narducci

mentioned that Dr. Orlandi was a man of science and writer of

great renown in his time. Large extracts from the observations of

Orlandi are to be published in the Annals of the Central Office of

Meteorology, and they will thus be able to be compared with those

published by distinguished astronomers belonging to the same

epoch.—On the last and recent maximum of sun-spots and solar

protuberances. Prof. Ricco gave an account of his own observa-

tions made at Palermo on the phenomenon of the solar pro-

tuberances, which was so important on account of its coincidence

in time with very singular manifestations of the solar macuL-e.

Prof. Ricco deduced from his own observations, harmonising,

as they do, with those of Prof. Tacchini, that, starting from the

last maximum in the period of eleven years, the number of the

protuberances went on increasing till 1S81, when a first maxi-

mum occurred. It was further verified that the absolute maxi-

mum fell between the end of 1803 and the beginning of 1S04,

and that on that occasion the maximum of protuberances con-

tinued beyond that of the sun-spots. Finally, leaving out of

account secondary oscillations. Prof. Ricco asserted that a

parallelism may be observed between the frequency of sun-spots

and protuberances, the principal maxima and minima of both

phenomena coinciding with one another.—On the relation

between the maxima and minima of the sun-spots and the

maxima and minima of the diurnal variations of the declination

needle observed at Genoa. Prof Garibaldi has made a com-

parison between the normal compensated series of groups of

sun-spots observed by Prof Tacchini daring the period 1877-84

and the series of diurnal variations of the declination needle

observed at Genoa during the same period. From the mirror-

tracings of the author it appears that the two series agree per-

fectly. Hence, considering that the observation of the sun and

its spots depends upon the clearness of the sky, while the mag-

netic influence of the sun can always act, and observations ot

magnetic changes can always be easily made. Prof Garibaldi

arrives at the conclusion that the epochs of maxima and minima
of the sun-spots may be inferred from the indications of the

declination needle when direct observations are not obtainable.

—

Action of nascent hydrogen on methyl-pyrrol. Drs. Ciamician

and Magnaghi having already ascertained by previous researches

that pyrrol is converted into an alkaloid called pyirolin under

the action of nascent hydrogen, communicated a preliminary

notice of the experiments commenced by them with the view of

increasing the number of bodies belonging to the pyrrolin series,

experiments in which they studied the action of nascent

hydrogen on other derivatives of pyrrol.—On a method for the

electric calibration of a metallic wire. Dr. Ascoli, pointing out

that in accurate measurements it cannot be assumed that the

length and resistance of a wire stand in a constant relation to

one another, described a very simple and easily applied method
of his own by means of which a wire can be quickly and per-

fectly calibrated without the aid of special instruments and with-

out accessory measurements. By the const.- 'Ction of a curve

the resistance of the corresponding piece of wire is obtained

from the "area limited by the curve.—Other communications :

Prof. Besso presented a first note on a cl.ass of differential linear

equations of the fourth order and on the equation of the fifth

degree.—Prof Gomes-Teixeira furnished a paper on the deter-

mination of the algebraic part of the integral of rational

functions.—Prof. Ricco made a preliminary note on the observa-

tions made by him on red glows.—Dr. de Franchis offered

various considerations on some relations between the velocities

of efflux, the specific heats, and the mean squares of the

molecular velocities of gases.
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THE DEINOCERATA OF WYOMING
Dinocerata, a Monograph of an Extinct Order of

Gigajitic Mammals. By O. C. Marsh. Monographs

of'the U.S. Geological Survey. Vol. X. (1884.)

(~\^ the high plateau that lies to the west of the Rocky
Mountains, along the southern borders of Wyoming

Territory, the traveller who is moving westwards begins

to enter upon a peculiar scenery. Bare, treeless wastes of

naked stone, crumbling into sand and dust, arise here and

there into terraced ledges and strange tower-like pro-

minences, and sink into hollows where the water gathers

in salt or bitter pools. Under the cloudless sky, and in

the dry clear atmosphere, the extraordinary colouring

of these landscapes forms, perhaps, their weirdest feature.

Bars of deep red alternate with strips of orange, now
deepening into sombre browns, now blazing out again

into flaming vermilion, with belts of lilac, buff, pale green,

and white. And everywhere the colours run in almost

horizontal bands, the same band being continuous and
traceable from hill to hill, and tower to tower, across

hollow and river-gorge for mile after mile through this

rocky desert. These parallel strips of colour mark the

nearly horizontal stratification of the rocks that cover all

this wide plateau country. They are the tints character-

istic of an enormous accumulation of sedimentary rocks

that mark the site of a vast Eocene lake or succession of

lakes on what is now nearly the crest of the continent.

These lacustrine sediments, in all somewhere about

two miles in vertical thickness, were doubtless laid doun
during a slow subsidence of the lacustrine area, when the

subterranean movements were in progress that finally

gave the mountain-ranges and plateaux their present forms

and altitudes. They represent a vastly protracted period

of quiet sedimentation, in the immediate proximity of an

extensive land-surface plentifully clothed with a tropical

vegetation, and abounding in varied forms of animal life.

They consequently offer to the geologist peculiar facilities

for investigating the evolution of a fauna apparently

exposed to the minimum of interference from changes in

its environment.

It is now about fifteen years since the wonders sealed

up within the sediments of these vanished lakes first

began to be known. The wandering Indian, indeed, had
long been familiar with the skulls and skeletons which, by
the decay of the inclosing rock, looked out upon him
from the side of bittte and canon. But he revered them
as the bones of his ancestors, and left them untouched, to

be disinterred by the ceaseless working of wind and rain.

The earliest trappers, squatters, and prospectors brought

back news of marvellous monsters grinning from the

ledges of rock beneath which they camped. At last these

tales attracted the notice of some of the enthusiastic

naturalists in the eastern States. Prof Leidy, of Phila-

delphia, obtained a number of bones from which he was
able to bring to light an entirely novel, and now wholly

extinct creature, to which he gave the name of Uinta-

tlierium. Prof E. W. Cope likewise described some
forms disinterred by him in the same region. But the

Vol. XXXII.—No. 814

earliest and most successful investigator of these remains

is Prof O. C. Marsh, who, as far back as 1870, began the

search in the Green River basin, and who, after many
years of most laborious research, both among the western

deserts and in his wonderful collection at Yale College,

has at last been able to pubhsh this splendid monograph

on the Deinocerata. No trouble or expense has been

spared to obtain material for the study of these strange

extinct creatures. One expedition after another has been

despatched to the West, and many tons of bones have

been deposited at Yale, where it is believed there are now
represented more than two hundred individuals of the

Deinocerata alone. Some of these remains are admirably

preserved ; indeed, had the animals been still living, the

materials for a knowledge of their osteology could hardly

have been more perfect than it is.

The Deinocerata form an order established by Prof Marsh

to include some peculiar and well-marked forms found in

the lacustrine deposits of the Green River basin—a tribu-

tary of the Colorado River of the West. This order

belongs to the Ungulates, some of the characters allying

it with the Artiodactyls {Para.ronia), others with the

Perissodactyls {Mesa.vonia) ; while in others, again, it is

linked with the Proboscidians. The points of resemblance,

however, are usually, in the author's opinion, such general

characters as seem to point backward to some ancestral

ungulate, rather than to any near affinity with existing

forms of these groups. The Deinocerata include three

genera which occupy three successive stratigraphical

horizons. The oldest, Uintatherium, found in the lower

strata of the Eocene lake, appears to be the most primi-

tive type ; the youngest, Tinoceras, found at the highest

level, is the most specialised ; Dinoceras being an inter-

mediate form. The number of species belonging to the

order has not been satisfactorily determined, but about

thirty forms more or less distinct have been recognised.

Comparing Dinoceras with the large living Ungulates,

Prof Marsh points out that in size and proportions it was

intermediate between the elephant and rhinoceros, but

had also features akin to those of the hippopotamus^

while in its stature and movements it probably resembled

the elephant as much as any existing animal. It presented

certain striking peculiarities which at once marked it off

from any form now familiar to us. The skull in particular

wore an altogether extraordinary aspect. It was long

and narrow, and on its top it supported three separate

transverse pairs of high osseous protuberances or horn-

cores, which may have been covered with bosses of

thick skin, and were no doubt powerful offensive

weapons. The canine teeth were enormously deve-

loped in the male, forming short, trenchant, decurved

tusks, which were protected by a dependent process on

the lower jaw. The nasal bones were so elongated as to

form nearly half the length of the entire skull, projecting

forward and overhanging the premaxillaries. There was

probably no proboscis, for the neck was long enough to

allow the head to reach the ground without it, but there

is some evidence of a thick flexible lip, perhaps like that

of the rhinoceros. The brain was proportionately smaller

than in any other known mammal, recent or fossil, and

even less than in some reptiles. In one species at least

it was so diminutive that it apparently could have been

drawn through the neural canal of all the pre-sacral
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vertebrae, certainly through the cervicals and himbars. The
limbs were massive and heavy, the bones, like those of the

rest of the skeleton, being nearly or quite solid. The fore-

foot was larger than the hind-foot, its component bones

being comparatively short and massive, with five well-

developed digits, as in Proboscidians, but the carpal

bones interlocked with the metacarpals as in Perisso-

dactyls. The feet, as in the modern elephant, were planti-

grade, and were doubtless covered below with a thick

pad.

We can picture these dull, heavy, slow-moving creatures

haunting the forests and palm-jungles around the margin

of a great lake. Into the quiet depths of that lake their

carcases from time to time found their way, swept down
perhaps by river-floods. Among their contemporaries

were other forms whose remains have also been more or

less abundantly preserved in the same deposits. Of these,

two genera ne.xt in size to the Dinocerata were Perissodac-

tyl ungulates somewhat larger than a tapir {Palaosyops

and Linmohyiis). Another interesting form is Orohippiis

—a four-toed ancestor of the living horse, while additional

varieties of the ungulate type were related, though

distantly, to the tapir and rhinoceros {Colonoceras,

Helaletcs, Hyracliyus). Two remarkable genera (Tillo-

therium, Stylinodoii), nearly as large as a tapir, possessed

characters resembling those of the ungulates, carnivores,

and rodents, and have been embraced by the author in a

new order called by him Tillodoiitia. Among the carni-

vores there was one (^Limnofelis) nearl\- as large as a lion,

and another hardly less in size {Oreocyoii), while Dromc-
cyoii was somewhat smaller and Li»uiocyon about as

large as a fox. There were likewise lemurs having some
affinities with South American marmosets ; also repre-

sentatives of the Marsupials, Insectivora, Chiroptera, and
Rodentia, but no true Ouadrumana or Edentates. Rep-

tiles abounded, especially crocodiles, turtles, lizards, and
serpents, while fishes of many kinds swam in the lake.

The structure and history of the Deinocerata with

their place and affinities in the animal kingdom are

fiUly discussed in this important monograph. Like his

previous work on toothed birds in the same series of

memoirs. Prof. Marsh's present volume is an admirably

executed and exhaustive research. Every bone is care-

fully worked out and drawn. Every available fragment

of evidence is patiently collected, compared, and tabu-

lated. Whatever may be disputable regarding the

conclusions drawn, there can be no variety of opinion as

to the actual data. No fewer than fifty-six lithographic

plates, and nearly 200 woodcuts depict with singular

fidelity every part of the skeleton of the Deinocerata as

at present known.

But Prof. Marsh is much more than a comparative

anatomist. It is not enough for him to describe the

bones he has unearthed, and to point out their analogies

in the living world. He is instinctively an evolutionist,

and every e.\tinct animal seems to propound to him the

problem of its ancestry and its descendants. One of the

most suggestive chapters in his present memoir is devoted

to the genealogy of ungulate animals, and the place of

the Deinocerata among them. He believes that from
some primitive form, of generalised type, probably small

in size, resembling generally an insectivore, and going

back at least as far as Permian lime, all the mammalian

tribes have descended. Such a genealogical mammal,
belonging to Prof. Huxley's group of Hypotheria, would
possess all the general characters of the subsequently

developed mammalian orders. But special characters,

acquired in adaptation to conditions of environment,

would be developed in the course of time, and would lead

to the establishment of different modified types. The
general characters would thus alone be a safe guide in

tracing a community of ancestry, while those of a special

kind need not necessarily indicate affinity, but may have

independently arisen from the influence of the same sur-

roundings in groups already quite distinct from each

other. In the Cretaceous system, a well-marked group of

mammals is found which is represented now by the

living Hyrax, along what appears to have been
the main stem of ungulate descent. From this

stem, after the remarkable waning of reptilian life

at the close of the Mesozoic ages, there diverged, in

Cretaceous times, a branch which terminated in Cory-

pliodoii—a tapir-like form which, both in America and
in Europe, probably quite equalled if it did not surpass

in size and power any of the representatives of the fading

reptilian types of an older creation. Another branch

which may have been gi\-en off about the same time

reached its full development in the Deinocerata, which

were certainly the monarchs of the region where they

lived. But nothing is more striking in the history of

these and the other colossal mammals than the rapidity

with which they appear and disappear from the scene.

Dinoccras and its allies, so far as the e\'idence yet goes,

appear to have been restricted to the middle part of the

Eocene period. Their remains are not found in the

earlier deposits of that period, and cease to occur before

we reach the upper parts of the series. The cause of this

speedy extinction is to be sought, according to Prof

Marsh, in the small brain of the animals, their highly

specialised characters, and huge bulk, whereby they were

unfitted for adapting themselves with sufficient rapidity

to new conditions ; and a change of surroundings brought

about their extinction. But this is a point on which the

geologist may not unnaturally claim to be heard when he

demands some evidence of such change of surroundings.

Had the supposed geological vicissitudes been sufficiently

serious to cause the extinction of a whole tribe or sub-

order of large mammals, they might have been expected

to have left sonie palpable evidence of their passage in a

corresponding change in the nature of the deposits accu-

mulated in the lakes. But there is certainly nothing in

the nature or succession of these deposits to suggest that

any important modifications of topography or climate

took place during the time when they were being de-

posited. On the contrary, they seem to point to pro-

tracted uniformity in the conditions of sedimentation.

They afford no indication whatever that the successive

appearance of Corypliodoii, Dinoccras, and Diplacodon

was accompanied, far less was determined by, any essential

change of physical conditions. That such change actually

took place is of course quite conceivable, but when it is

demanded as an essential factor in maimnalian evolution,

some admissible proof may very fairly be demanded.

Like Prof Marsh's previous memoir on " Odontor-

nithes," the present volume may be regarded as a model

monograph. It is complete without being overloaded.
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exhaustive and yet lucid and interesting from beginning

to end. After reading it one feels that the Deinocerata

are no longer extinct, vanished forms, but familiar ac-

quaintances which one could not fail to recognise any-

M'here. Every part of their structure is methodically

presented to view, and restorations are given showing the

relations of the parts to each other and what is the

author's conception of the general form of the animals.

It has hardly ever been possible in the Old World to re-

construct the mammalia of so early a period from such

ample materials as are now amassed at Yale College.

Hence the restorations attempted have often been little

more than more or less probable conjectures which might

be conformed but were more usually corrected or even

effaced by the progress of discovery. So full, however, is

the evidence for Prof Marsh's restorations, that there

remains very little room for future emendation. He is

still engaged in continuing these remarkable memoirs on

the ancient life of the North American continent. A
third monograph on the Sauropoda is approaching com-
pletion, and a fourth, on the SUgosauria, is far advanced.

These large and profusely illustrated works are issued as

part of the work of the United States Geological Survey.

They reflect the highest honour on their indefatigable

author, and on the Survey which undertakes their publi-

cation. Arch. Geikie

REMSEN'S "ORGANIC CHEMISTRY"
An Inlrodiiction to the Study of the Compounds of

Carbon; or, Organic Chemistry. By Ira Remsen,
Professor of Chemistry in the Johns Hopkins Uni-

versitv. Pp. x., 364. (Boston : Ginn, Heath, and Co.,

1S85.)

'"J^'HIS is chemistry. Of how- few books professing to

-•- be books on chemistry can it be said that they

teach us anything of the science. The student who
begins the study of the carbon compounds has to suffer

many things from the text-books. Some of them present

him with dry bones in the shape of isolated facts and
bold assertions regarding structural formulie and the

linking of atoms. Others lead him into speculations

which he is unprepared to follow ; he makes little flights

into these and comes back fancying he is a chemist.

Other books (there are not many of them) proceed on the

true scientific lines ; but very frequently their pages are

encumbered with too many facts about more or less

widely separated compounds, or they deal so much with

groups of compounds, rather than with typical individual

bodies, that the beginner soon loses his way, becomes
perplexed, and is ready to abandon the pursuit.

Prof Remsen has shown us a more excellent way than

any of these. He leads the learner by degrees through

the early difficulties ; he places before him distinct and
detailed accounts of a few typical compounds ; he shows
him how these compounds are mutually related ; and
then he takes him back to the beginning again and teaches

him how each compound he has learned to know repre-

sents a group, and ho«-, when he knows the properties of

one member of the group he also knows much about all

the members.

At the outset Prof Remsen makes a few wise and
pregnant remarks on the meaning of structural formulae.

These " enable the chemist who understands the language

in which they are written to see relations which might
easily escape his attention without their aid. In order

to understand them, however, the student must ha\e a
knowledge of the reactions upon which they are based

;

and he is warned not to accept any chemical formula

unless he can see the reasons for accepting it." The
whole book is a practical sermon on this text.

In no other elementaiy book in the English language
will the student find so many admirably chosen examples
of the formation of structural formulas. The important

facts are noted ; then the inference is drawn ; then the

hypothesis is ventured upon ; analogous facts are re-

called ; the hypothesis is strengthened or weakened

;

suggestions are made ; experiments are conducted ; and
all is finally summarised in the formula. But the book is

more than a selection of examples showing how tt.uctural

formulae ought to be gained. It is a systematic although

elementary treatise on organic chemistry. The student

is first taught about the two paraffins, methane and
ethane ; then he learns how the halogen derivatives of

these are prepared, and what relations they bear to the

parent hydrocarbons. By this time he has had his first

taste of isomerism. Then he proceeds to the oxygen
deri-\-atives of methane and ethane ; he learns what an
alcohol is ; he becomes acquainted with ether, aldehyde,

formic and acetic acids, some ethereal salts, and acetone.

This method of studying a few simple compounds in

detail is pursued until the student is more or less familiar

with representatives of all the principal groups of com-
pounds derived from the paraffins. He is now in a

position to study these hydrocarbons as a group, and to

deal in some detail with the questions of isomerism.

When the paraffins and their derivatives have been thus

studied, the more difficult subject of the benzenes and
their compounds is approached. And here the author

shows an admirable power of dealing with facts as facts,

and with theories as theories. What could be better than

the following remarks regarding saturated and unsaturated

compounds ?

" In the aldehydes and ketones, carbon is in combina-
tion with oxygen in the carbonyl condition. When they
unite with hydrogen and some compounds, such as hydro-
cyanic acid, the relation between the carbon and oxygen
is probably changed, the latter being in the hydroxyl
condition. The changes are usually represented by
formulas such as the following :

—

/O
, „ _ pH p/OHCHj.C-^

HsCX
C = O-fHCN =

HaCX /CN
'\0H'H,C/ H3C/

In the carbonyl group the o-xygen is represented as held
by two bonds to the carbon atom, while in the hydroxyl
condition it is represented as held by one bond. The
signs may be used if care is taken to avoid a too literal

interpretation of them. There are undoubtedlj- two rela-

tions which carbon and oxygen bear to each other in

carbon compounds. These relations may be called the
hydroxyl relation, represented by the sign C—O— , and
the carbonyl relation, represented by the sign C=0 "

(pp. 209-10).

How dift'erent this is to the crude, glaring statements

that annoy the reader of the commonplace text-book

w-ritten by the Philistine.

The fact that structural formute help us to understand

the relations existing between the parts of specified mole-
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cules is strongly insisted on throughout this book. When
we know nothing of these relations the author does not

hesitate to tell us so. Thus, regarding the formula of

benzene, as commonly written with successive double and
single bonds, he says (p. 239)

:—" This formula, however,
expresses something about which we know nothing, and
concerning which it is difficult at present to form any
conception. The simpler formula [i.e. the hexagon with-

out any double bonds] leaves the question as to the

relation between the carbon atoms entirely open, as it is

in fact." And again, speaking of the structure of the

molecule of ethylene, Prof Remsen remarks (p. 213) :

—

" As regards the relations between the two carbon atoms
of ethylene we know nothing, save that it is probably
different from that which exists between the carbon atoms
of etliar.c."

A most instructive example of the methods pursued in

organic chemistry, and at the same time of the scientific

method of inquiry, is to be found on pp. 318-321, where
the reactions of phenol-phthalein are discussed. The
facts are given, but they seem only facts until some light

is shed on them by the appearance in one reaction of

triphenylmethane, a substance already familiar to the

student. The student is shown how "this suggests that

all the substances [he has been examining] are derivatives

of this fundamental hydrocarbon." And he is asked to note
how easily, when this conception has once been formed,
the interpretation of all the reactions follows.

Many other admirable illustrations of the scientific

method of inquiry are to be found throughout the book.
I would especially draw attention to the simple but

thoroughgoing treatment of the " equivalency of the

hydrogen atoms " in the molecule CH4 (pp. 28-29), and
in the molecule CbH,. (pp. 234-236). It is on subjects

such as are discussed in the pages referred to that

the chemical student so frequently suffers shipwreck.
If he will use this little book by Prof Remsen as

his pilot, and will keep a good look out as he proceeds,
he may hope to pass the shoals of the hexagon-formula,
and the shallows of the ortho-, meta-, and para-derivatives

of benzene.

The author of this book deserves the thanks of all

chemical teachers who have tried to teach organic chem-
istry to beginners for the clear and short directions which
he gives for preparing the more important compounds of

carbon. The book may well be used as a laboratory

guide, no less than as an introduction to the science of

organic chemistry.

Prof. Remsen has already done good service to the

science of which he is a student, by publishing his
" Principles of Theoretical Chemistry ; " he has now
given us a book which must be of great use in advancing
the study of organic chemistry ; could he not supplement
these by an elementary but scientific treatise on inorganic

chemistry .> M. M. Pattison Muir

MINERALOGY IN CALIFORNIA
Fourth Annual Report of the State Mineralogist of

California. By H. G. Hanks. 8vo, pp. 410. (Sacra-
mento : State Printer.)

A LTHOUGH a systematic geological investigation of
the State of California has been commenced at dif-

ferent times since 1S53, the Legislature has generally got

tired of providing the funds after a few years' continu-

ance, and the work has been stopped. The most notable

effort towards the provision of a complete geological

description of the State was that made by Prof J. D.

Whitney, who, with a body of assistants, including men
of the highest attainments in every collateral branch of

natural science, carried on the survey from i860 to 1873,

when it was suddenly discontinued, to the great regret of

scientific men both in America and Europe. No attempt

to continue or supplement Prof Whitney's work was

made until 1880, when the author was appointed State

mineralogist with the object of investigating questions

more particularly connected with mining industry than

with geology in the larger sense. The author during his

period of office, which appears to be terminable and held

for four years only, has founded a valuable mineral

museum and library, more than 6000 specimens illus-

trative of the mineral deposits of the State having been

collected and arranged. These do not, however, appear

to be very sumptuously housed, as the author calls atten-

tion to the danger from fire, " as well as other incon-

veniences, such as the prevalence of ammoniacal and

hippuric odours, and the disturbance of arranged speci-

mens in the cases by the jarring made by the hoisting of

hay by tackles attached to the underside of the museum
floor. The California State Museum is well worthy of a

good and thoroughly fireproof building." With the latter

opinion our readers will no doubt heartily agree.

Besides the work of organising the museum the author

has published annually a report upon some branch of

mineral industry as carried out in the State—for instance,

that for 18S3 was largely devoted to the borax deposits

of the mud lakes in the interior of the State. The present

volume, described as the fourth and last report of the

State mineralogist, is mainly devoted to a catalogue and

description of the minerals of California as far as they

are yet known. This is alphabetically arranged, and

contains descriptions of the composition physical proper-

ties and uses of the different species, together with de-

tailed information as to localities, and methods of working

in the more important ones. Altogether 161 different

species are described as having been found in California,

but this number will no doubt be considerably increased

by future explorers. At the present time, in addition to

gold ; mercury, petroleum, and borax are the chief pro-

ducts of importance, although as regards all of them the

prevailing complaints of over-production and unre- ^
munerative prices appear to be as prevalent as in less

favoured localities in the Old World. The condition of

the gold-mining industry appears to be a very healthy

one, for although the enormous annual yield, ranging

from 10 to 13 millions sterling in 1850-55, has diminished

to 3 and 4J millions in the past four years ; the increased

facilities for working render it possible to handle at a profit

rock not containing more than I2.f. worth of gold in the

ton ; while in the earlier days 20 dollar (8oj.-.) rock was not

considered to be worth removal. The total value of the

gold raised in California since 1848 is estimated at above

230,000,000/. in value, which if reduced to a single mass

would be contained in a cube 14 feet 4 inches in the side.

Although the work is essentially a compilation, it is

well arranged, and will be of great use to those interested

in Californian minerals. A general introduction on the
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resources and industries of the State precedes the cata-

logue of minerals. This, though interesting matter, seems

rather out of place. H. B.

ALG^
Rabenhorst's Kryptogamen-Flora von Deutschland,

Oesierreich, unci der Schweis. Zweiter Band. Die

Meeresalgen. Bearbeitet von Dr. F. Hauck. Nos. 7, 8,

9,10. 8vo. (Leipzig: Ed. Kummer, 1883- 1885.)

A Monograph of the Alga of the Firth of Forth. By
George William Traill. 410. (Edinburgh : Printed for

the Author, 1855.)

Notes on Marine Alga. By Edvv. Batters, F.L.S. {Pro-

ceedings of the Berwickshire Naturalist Club, 1884.)

'T'HE concluding numbers of Dr. Hauck's work have

recently appeared. To the description of species is

added an appendix in which some new species are de-

scribed. Then follow a comprehensive key to the genera
;

an index of families, genera, species, and synonyms ; lists

of illustrations, and of works on algje, arranged alphabeti-

cally, according to the names of the authors ; also the

title-page, preface, and table of contents—all most useful

auxiliaries to a scientific work.

To the favourable opinion of this work, already ex-

pressed in the columns of Nature (vol. xxi.x. p. 341), it

may be added that the later numbers, treating of the

Chlorozoosporeae and the Schizophyceae, fully justify this

opinion, and Dr. Hauck must be congratulated on the

successful completion of what has undoubtedly been an

arduous undertaking.

In turning over the pages of the work, one cannot but

be 'struck by the variety of views which, in spite of the

closest examination by competent observers with the aid

of the best microscopes, still prevail among algologists as

to the systematic position of certain algje.

Not to multiply instances, it will be sufficient to mention

the genera Porphyra and Bangia. By Dr. Berthold and
Dr. Hauck they are classed with the Floridefe ; while

Dr. Agardh and M. Rosanoff place them among the

Ulvaceas. As to Goniotrichum, which Dr. Agardh rele-

gates to the Ulvacese and Dr. Berthold includes in the

BangiaceK, Dr. Hauck, in despair of discovering its

affinities, places it at the end of the description of species,

as of still doubtful position.

Although it may be doubted whether all Dr. Hauck's
identifications of British Algje will be admitted by our

botanists, yet the work cannot fail to prove extremely

useful in this country, and is, in fact, much needed.

Mr. Traill's work, entitled "A Monograph of the AlgEe

of the Firth of Forth," consists of an alphabetical list of

the marine Algse of this locality, with their habitats, time
of appearance and of fruiting, and the names of the host-

plants on which grow such species as are epiphitic. Each
copy of the work is intended to be illustrated with some
half-dozen herbarium specimens of the rarer Alga:. Those
in the copy before the writer are in excellent condition,

and are interesting from their rarity.

That Mr. Traill is a most patient and painstaking

observer goes without saying. An analysis of the list

will show how many species he has collected and ob-

served, which are new, not only to the Firth of Forth, but

to the British marine flora. He has watched the growth

and development of these plants from their first appear-

ance until their maturity. Among them will be found

several Alga; which, though frequent in the south, have

not previously been seen so far north ; and he has also

met with some arctic and northern species which are not

only new to the British marine flora, but are not described

in Dr. Hauck's work.

Among these northern species may be mentioned
Fhlivospora tortilis, which has a range in this country,

so far as is known at present, from the Firth of Forth to

Bamborough. While this plant is so abundant in the

Baltic as to cause much inconvenience to fishermen by

getting entangled in their nets, its existence is not re-

corded on the German shore of the North Sea. Urospora

penicilliformis, one of the Algae found by Dr. Kjellman

on the coast of Spitzbergen, is another of Mr. Traill's

" finds."

It will be observed that he mentions having obtained

iht cysloca.r-p% oi Rhodymenia palmata. If he has really

met with the true crystocarps of this plant he is for-

tunate, since Dr. Agardh, Dr. Harvey, Dr. Hauck, and
other botanists have hitherto searched for them in vain.

Harvey has shown ("Phyc. Brit.," PI. 217) that bodies

outwardly resembling cystocarps are common enough ;

probably these are what Mr. Traill has found. They are

not, however, true cystocarps.

The establishment of the Biological Station at Granton,

near Edinburgh, will certainly give a fresh impetus to the

study of marine botany in that locality ; and there is no

doubt that Mr. Traill's work will be found extremely

serviceable to local collectors of Algas

.

The Proceedings of the Berwickshire Naturalist Club

for 18S4 contain notes by Mr. Edward Batters on seven-

teen species of rare and little known Algs found by him
at Berwick-upon-Tweed. A short and clear description

is given of each species, and the rarer kinds are illustrated

by lithographic plates.

LETTERS TO THE EDITOR
[The Editor does not hold himself rcsfoyisiblefor opinions expressed

by his correspondents. Neither can he undertake to letnrn,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as sJiort as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance even

of communications containing interesting and novel facts.']

Ocular After-images and Lightning

It will no doubt be of interest to many of your readers to

know that the curious optical phenomenon observed by Prof.

C. A. Yonng, when working with a large Holtz machine, and
referred to in Mr. Newall's letter (Nature, vol. xxxii. p. 77),
may be produced with very small apparatus.

1 have in my possession one of the small Voss machines with
lo-inch plates which are now so common. Upon the stand of

this instrument I placed two ordinary Leyden iars, about

5i inches high, in such a position that their tinfoil-covered

bottoms touched the brass sockets in wliicli rest the fixed con-

densers of the machine, while the rods connected with their

inner coatings were in contact with the sliding electrodes ; with

this arrangement sparks of great brilliancy from li to 2 inches in

length could easily be produced at the rate of about six per

minute. A copy of Nature was set up against a dark back-
ground 4 feet distant from the machine, and at every discharge

the paper appeared to be illuminated by two, or sometimes
three, distinct flashes of decreasing brightness, which succeeded

one another with great rapidity. Each flash was sufficiently
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powerful to enable the pictures on the cover to be clearly seen.

By throwing the light upon a quickly rotating disk of zinc with
a strip of white paper pasted across it, I convinced myself that

the phenomenon was a subjective one : the successive images of
the white strip always occurred in exactly the same position.

I think these experiments go far towards explaining a matter
which must have occurred as a difficulty to many besides my-
self. Why is it that the illumination produced by a brilliant

flash of lightning invariably appears to be of a quivering or

intermittent character? We know that the actual duration of a
single discharge is sensibly infinitesimal, and both reasoning and
laboratory experiments would lead us ta believe that a rapid
series of discharges between two insulated bodies must at all

events be of infrequent occurrence, and due to exceptional
circumstances. Yet the quiver of the lightning-flash is pro-

verbial. It would be interesting to ascertain by means of a
revolving disk with a single white band across it, whether this is

not in most cases a purely subjective phenomenon, due to a

succession of after-images. Siielford Bidwell
Wandsworth, June i

Iridescent Crystals of Potassium Chlorate

With regard to the above crystals, described by Prof. Stokes

in Nature (April 16, p. 565), I should like to suggest, with

some diffidence, that the colours may be due, not to a continuous
hemitropic crystal-film, but to a series of fine tubular cavities

ranged parallel to each other between the two main portions of

the crystal, such as not unfrequently occur on a large scale in

Iceland spar, and appear to be due to bad fitting (so to speak)

of hemitrope-films on the rest of the cr)'stal (see Groth's " Phy-
sikalische Krystallographie," p. 441).
The surfaces of these prismatic cavities, which may be of

almost wave-length fineness, would form a series of furrows from
which light would be reflected under the same conditions as from
grooved surfaces like those of mother-of-pearl ; and, according
to the usual laws of interference, we should expect such pheno-
mena to occur as are described by Prof. Stokes : eg., non-
polarisation of the light, predominance of rays of a particular

refrangibility in the reflected beam, and total disappearance of
this beam at two azimuths differing by 180°, when the length-
dimension of the tubes lies parallel to the plane of incidence.

I may mention that plates of opal—at any rate those portions
which give a uniform colour— afiord spectra extremely similar in

character to those of the iridescent crystals : definite bright
bands in the reflected light, and dark complementary bands in

the transmitted light, changing their position in the spectrum
with change of incidence. Now the iridescence of opal is pretty
well known to be due to the reflection of light from the surfaces

of rows of filaments imbedded in the mass (see Sir David
Krewster's paper in Brit. Ass. Reports, 1844, part 2, p. 9).

The above hypothesis would also account for Prof. Stokes's

observation that the iridescent crystals were best formed when
the solution was gently stirred ; the molecules then, like a

harassed army, being too much disturbed to "fall in" as they
should do.

I cannot say that I have yet succeeded in actually bringing

out such rows of tubes under the microscope. It is easy to see

with a l^-inch power, when the illuminating beam is properly

adjusted, a sort of wavy structure at the twin-film (like that seen
in opal under the same cond'tions) ; but I have not yet made
out such definite rows of cavities as would seem to be required

to produce the singularly uniform sheet of colour. They may
be beyond the power of a microscope altogether.

Eton College H. G. Madan
P.S.—Since I wrote the above, Prof. Stokes has very kindly

pointed out that opal spectra are fully described by Mr. Crookes
in Proc. Roy. Soc, xvii. 448. One opal micro-section which I

have gives a spectrum almost exactly like No. 12 in that paper,

but the band is slightly less refrangible than the D line at an
incidence of 20°.

Pre-Existence and Post-Existence of Thought

To express any views on these subjects one might well have
hesitated some years ago, as hereditary transmission, tolerated as

a doctrine, chiefly with regard to the breeding of sheep and
dogs, was held to be unphilosophical. Darwin has settled the
matter in the domain of science, but perhaps without altogether

disposing of prejudices. Mr. Gallon and myself have long since
dealt with less material aspects of heredity.

What I want to bring on the scene of consideration is the
common notion of throwing the great-grandsire. Few now are
inclined to doubt about this.

Throwing the grandsire in the case of man may be taken to

represent a period of a hundred years of transmission until birth

for three generations, and consequently such period of the pre-

existence of a thought or habit, which is in one's self, and of
which there may be an actual register. It is better to select the

example of a man, and of a great-grandsire, rather than of a

father, because it carries with it a period of remoteness.

Taking then a period of a century for pre-existence in the

past, there comes the consideration of vitality of occurrence

in the future, as we know of it from the past. Taking a

generation for the birth of oftspring, and adding to it three

generations for a great-grandchild, we have, say, one hundred
and fifty years. Adding together the two periods, we obtain an
epoch of transmission in pre-existence and of possible existence

of two hundred and fifty years.

One such epoch antecedently and another subsequently may
be counted in round numbers five hundred years, and we shall

see our way to a thousand.

Perhaps after all we know less in detail of the transmission of

osseous peculiarities than we assume. There are the means in

some cases of examining bony structures of epochs and intervals

of 1,000, 2,000, 5)000, 10,000 and more years, and we can trace

forms of development. What we further want is the power of

witnessing the successive individual variations, which is attended

with diversity from other beings, and constitutes identity.

Though identity may to some extent repose in the process of a

bone, in the way in which a vein or sinew has traversed, we
have evidence of this rather collectively in a species or a variety,

than in the mode in which it periodically or irregularly influences

a series of individuals.

The trrnsmis-ion of physical peculiarities in the soft tissues is

equally permanent, and can be better traced in the individual.

There are good examples of it in well-known cases of family

features, and of racial types.

We are now familiar with cases of the hereditary transmission

of mental qualities, as in that of the Bernouilli famil)-, though

perhaps one of the most remarkable instances is that of the

Ottoman dynasty, members of which for several hundred years

have displayed capacity, and yet here we have only the male
elements of transmission, as in the marriages there has been a

great mixture of races. It may, however, be that the Turk,

the so-called Circassian (sometimes a Daghestani), and the

Georgian are more nearly allied than we h.ave been disposed to

consider.

The problem now before us may be treated, irrespective of

what laws there may be of male or female transmission, as in

breeding, the qualities of an ancestor on either side and of

either sex may be reproduced, and it is this reproduction and
transmission of mental qualities which is to be considered.

The mental qualities must be distinguished from the osseous

structure or the soft tissues in degree. There is a vast differ-

ence in extent, and probably in distinction, between the trans-

mission of some feature and that of conscious or unconscious

thought or even of a dream.

My own term of "unconscious thought " I prefer to "uncon-
sc: 'Us cerebration," because the main distinction between
consci-us and unconscious thought is chiefly, if not wholly,

dependent on the quality of consciousness. One reason for

retaining it here is wiih reference to dreams. Whatever may be

the operation of recording other thoughts, dreams are certainly

preserved during; life as effectually as any kind of thought,

although no organ of seeing or hearing is concerned.

If it is remarkable that purely physical properties should be

preserved in the germ of a minute animal, it is much more so

that any process allied to the operations of thought should be

preserved— the influence of events, the influence of dreams, used

age after age to constitute the mind of this day. It will be per-

ceived that I am speaking very loosely and vaguely, to some
extent of set purpose, to bring under consideration a general

question of long time in the transmission of a mental process,

whether connected with what is called instinct or unconsciou

thought, and without limiting the discussion more than i,

necessary with postulates or set definitions.

Hyde Clarke
32, St. George's Square, S.W., May 23
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Long Sight

I WAS at school at Rossall, between Fleetwoad and Black-

pool, on the coa^t of Lancashire. One day, being on the sea-

wall W'ith Arthur A. Dawson, an Irish boy, we could see the

Isle of Man as if it were ten miles away, and then to the south

of the Calf of Man we could distinctly see on the horizon the

summits of two mountains, whicli we pronounced must be in

Ireland. Four years later I was staying at Blackpool with my
mother, when we distinctly saw the same blue mountains just

appearing above the sea. Being in the Isle of .Man later on,

I was at Port Erie, to the west of Castleton n, and saw the same
summits, and was told they were the mountains of Mourne.
From there the mountains stood well out of the water, though
we could not see the rest of the coast. The Mourne Mountains
are 2798 feet high. They are 125 miles from Blackpool.

A. Shaw Page
Selsby Vicarage, Gloucestershire, May 28

Museums
The interest which the readers of Nature in this country

and in America take in the promotion of museums has induced
so many of them to inquire of me for a paper recently noticed
by yourself that, to spare their time and my own, I shall be glad
if you will enable me to refer inquirers to your advertising
columns.

The Author of "JIuseums of Natural Historv"

A NEW EXAMPLE OF THE USE OF THE
INFINITE AND IMAGINARY IN THE SER-
VICE OF THE FINITE AND REAL

f"^ EOMETERS are wont to speak (it seems to me) some-
^-^ what laxly of "the line at infinity" as if there were
only one such line in a plane ; in a certain but not in the
most obvious sense this is true—viz. there is but one right
line of which all the points are at an infinite distance from
all lines external to them in the finite region of the plane,
and except these points there are none others having this

property ; but in the sense that there is but one line

infinitely distant from all points external to it in the finite

region, the statement is obviously erroneous, for it need
only to be mentioned to be at once perceived to be true
by any tyro in geometry that all rays passing through
either of the two "circular points at infinity" (Cayley's
absolute) are infinitely distant from any external point in

the finite region : these two imaginary points may indeed
without any reference to the circle be defined as the
points which radiate out in all directions rays infinitely

distant from the finite region ; the " absolute " being, so
to say, the common depository, i.e. the crossing points
of all infinitely distant rays as the "line at ipfinity"
is the locus of all infinitely distant points. Similarly in
space : there is not oneinfinitely distant plane, "the plane
at infinity," but an infinitely infinite number of such
planes—viz. any plane touching "the circle at infinity"
(an imaginary circle in the plane at infinity) will at once
be recognised to be infinitely distant from any external
point in the finite region, or, as we may say more briefly
and picturesquely, infinitely distant from the finite region
itself. It will give greater vivacity to this conception to
imagine an axis through which pass planes in all directions,
and to travel in idea this axis round " the circle at infinity

"

keeping it always tangential thereto ; the complex or corolla
of planes, so to say, thus formed (infinitely infinite in

number) contains only planes of infinite distance from
the finite region ; and "the plane at infinity" is but one
of them—viz. the one which passes through all the axes
named, just as the line at infinity in a plane is the line

which passes through both the centres of infinite distance.

The infinitely infinite series of infinitely distant planes is

of course the correlative of the infinitely infinite series of
infinitely distant points whose locus is the so-called
" plane at infinity."

The above statements have only to be made, to be
accepted by the geometer, although I do not remember

seeing them * anywhere explicitly given ; but what I want
to show is that, although supersensuous abstractions, so
far from being barren they are capable of immediate
application to the world of reality, and afford an instan-

taneous answer to a very simple practical question which
has only just lately been mooted. The question is this:

Suppose a b c d io be a given pyramid, and that perpen-
diculars are drawn from its four vertices, say A,B, C. D,
to a variable plane, then it is easy to show that a certain

homogeneous quadratic function of A,B, C, D [''spending

on the form of the pyramid or relative lengths of its edges
must be constant, and the question arises. What is this

constant quadratic function, this quadric in A, B, C, D,
expressed in terms of the edges of the pyramid
exclusively ? t Just so if we take a triangle, a b c, in a plane
there will be a constant quadratic homogeneous function
of the distances of its three vertices from a variable line ;

and it is well known in this case that if A, B, C are the
distances the constant quadratic function in question
will be

—

{a bf {A ~ C){B-C) + {b c)"- [B - A) (C - A) -\-

{c af {C - B) {A B).

But if we had not known this fact it could have been
found as follows :—Calling the above function F, when
A, B, C all or two of them become infinite the relation

between the ratios of A : B : C will be such as would
arise from inaking /^= o ; on no other supposition will

this be the case.

Now, if we use trilinear coordinates with ab c a.s the

triangle of reference, and take as the co-ordinates of any
variable point /", the areas aPb, b P c, cPa instead of

the simple distances of /" from ab, be, c a, then every

body knows that the line at infinity has for its equation

—

(0 x-\-y-\-z^o,

and will easily see that the circle circumscribing abc has
for its equation

—

(2) (a by-xy^{bcy{y 2) + {c af x z = o.

Moreover, when such co-ordinates are employed the

distances of any line A x+ By -f C z — o (3) from the

three vertices are A, B, C each multiplied by the same
known quantity.

If then /^, .5, C become infinite this line must pass

through one of the intersections of the line at infinity with

the circle, or, in other words, the equations (i), (3), (2)

must be capable of being satisfied siinultaneously, and
accordingly by a well-known algebraical law it follows

that the determinant to (2) bordered by the coefficients of

(i) and (3) must vanish. Consequently this determinant

so bordered will represent the sought-for form F, i.e. the

constant quadratic function will be represented b)'

—

m A B C •
A • {a by- (acy- i

B (bay • {bey i

C (ea-) (cby 9 i

• I I I

On calculating this determinant it will be found to be the

function oi A — B, B — C, C — A above given, except

that each term is multipliecl by the constant factor - 2,

which may of course be dispensed with.

Now let us apply similar or analogous considerations

to the determination of the constant quadratic function of

* The statement concerning the circular point-pair at infinity being centre?;

of pencils of infinitely distant rays I have since met with somewhere in Dr.

Salmon's Conies, but stated in quite a casual manner. It may not be un-

worthy of notice that just as the distance between any two points in a ray

passing through either point of the aOsolute in a plane vanishes, so similarly

vanishes the area of any triangle drawn in any plane touching " the

imaginary circle at infinity" in space.

+ If /, i?i, n p are the distances of the vertices from the opposite faces,

and jr. y, z, t from the variable plane, it is well knowr. that

(S .")

5 constant, in fact i
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A, B, C, D, the four distances on a variable plane from the
fixed points a, b, c, d. I must promise that using quadri-
planar co-ordinates x,y, z, t analogous to those employed
just now for the plane—viz. such as will cause

^-+J' + ^ + /=o (i)

to become the equation to " the plane at infinity," the
sphere circumscribing the fundamental pyramid abca
takes the analogous form to that given for the circle from
which indeed it may be deduced with a stroke of the pen
—viz. the equation to this sphere will be

—

(a bfxy + {a cfx3-\- {a dfx t + (b cfy z -{ {b dfy t

\-{cdr-2t = o (2).

Moreover the distances of a plane whose equationMs

—

Ax-\-By^Cz->rDt = o (3)

from the vertices of the pyramid will be A, B, C, D each
multiplied by the same known quantity.

The intersection of the plane at infinity with any sphere,

and consequently with the circumscribing sphere named, is

" the circle at infinity ;

" hence ifF is the constant function

required we may find it as the function of A, B, C, D,
which becomes zero when the plane (3) is tangential to

the intersection of the plane (1) with the sphere (2), or,

which is the same thing, when the intersection of the

planes (i) and (3) is tangential to the sphere (2), and this

function is well known to algebraists to be the determinant
formed by bordering the determinant to (2) with the co-

efficients of (i) and (3), i.t'. we may take as the constant
function F the determinant following :

—

• A B C D •
A m [aby^ {acf {a df i

{bay-

{cay

{day
{cby

{dby

{bey {bdy
• {c-'iy

{dcy

D)

of which the developed value is easily found to be

- 2 {a by{C- ny + 22 {a bf {a cf {B - D) {C -

This value of the constant function in its e.xpanded form
I some time ago found by a different method, and sentin
the shape of a question to the Educational Times.* In

a brief correspondence which ensued with Prof. Cayley, he
wrote to me giving the equivalent determinant form which
he arrived at by a totally different order of conceptions
and in a very beautiful manner, as follows. We may
regard the difterences between A, B, C, D as equal to the

differences between the distances of a,b,c,d from a fifth

point, e, at an infinite distance, and may call a e, b e, c e, de
equal to ^ -j- K, B + J^, C + A', V + A' respectiveh-,

where /C is infinite. Hence by his own well-known
theorem regarding mutual distances of five points we shall

have

—

•
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that the cosine of the angle between ahc, abd, the faces

of a tetrahedron, will be the determinant

—

• ab- ad- I

a (5- • bd- I

c a- c />• c d- I

I I I

divided by sixteen times the product of the faces a be,

ahd.
Or, again, \i ab, cd be any two non-intersecting edges

of the tetrahedron, ± zab . cd cos {ab, c d) ought to be
equal to

—

a c- ad- I

bc^ bd- I

and as a matter of fact the cosine between (<?/', f (^) is

, . a d- -V- b c- - a c- - b d- ^equal to *
2a b

Again, \i abc, def are any two triangles in space of 5, 4,

or 3 dimensions the product of their areas into the cosine

of their inclination will be a numerical multiple of the

bordered determinant of the group ab c in regard to def,
and if they lie in the same plane their product itself will

be that numerical multiple.

Similarly for two groups of four points lying in one
space (as ex g>: that in which ^ce live, tnovi, and have
our being t) the product of their bordered self-determinants

will be equal to the bordered determinant of either group
in respect of the other, because their niveaiis coincide,

and if we take two groups of five points each in ordinary

space it again follows from the theorem that the bordered
determinant between them must vanish, a statement
which when the two groups coincide reverts to Cayley's

condition concerning the mutual squared distances of five

points in ordinary space.

Finally, there can be little doubt, I think, of the truth of

the following theorem dealing with determinants (but un-
bordered) I of which the general theorem we have been
considering which deals with bordered determinants must
needs be a corollary.

By Z' : (2 where P, Q are two groups of n points each,
let us understand the determinant formed by taking the

cosines of the angles which the rv lines connecting P and

2 subtend at a point O equidistant, in space of the

necessary number of dimensions, from each of the zn
given points, and let P'

, Q mean the groups P and Q
augmented by the addition of O to each of them, the
theorem is that

—

cos {P\ Q) = P-Q,

^'{P:P){Q:Qr
* Obviously therefore we can express the squared shortest distance between

two non-intersecting edges of a tetrahedron as a rational function of the
squares of all six. The formula in the text is well known and easily proved
for the case oiabcd being in a plane, which is enough to show that it must
be true universally, for if we make BCD rotate about BC^ the projection
of C upon B D does not move, and consequently A C into the cosine of .-i C,
B D is invariable.

t It would perhaps be more correct to say *' which has its I'einz in i/s."

I From which it follows that every algebraical theorem regarding square
matrices expressed in the umbral notation is immediately convertible into a
proposition in universal geometry ; the umbrae cease to be mere abstractions,
and acquire a iocai habitation and a naine as points in extension.

^ '^'P : /' is in fact the factorial of « divided by the «th power of the dis-

tance of (> from each point in P into the content of (what I call) the plasm
(of order «) denoted by P\

A//rti^w/ of the order i, 2. 3 means a rectilinear segment, a triangle, a
tetrahedron—whence it is easy to deduce and define in exact terms the mean-
ing of a plasm of any order as a figure bounded by plasms of the order next
below its own. The squared content of a triangle is equal to the sun. of the

3 squared contents of its projections on mutually perpendicular planes in
ordinary space : but also to the sum of the 6 sguared contents of its projec-
tions on 6 such planes in extension of 4 dimensions and so on— and in general
the square of the content oi z. plasm denoted by n points is similarly re-

soluble
,.t{n-i)^^J^ t + i)

iuch squares in extension of

(« -H r — i) dimensions ; as these squared contents are all expressible imme-
diately by Cayley's theorem in terms of squared distances, the above state-
ment Rives rise to a far from self-evident theorem in determinants. What I

Thus for the case of n equal to 2 if O is the centre of
the sphere passing through a^ b, c, c/, we ought to find the
cosine of the angle between the arcs ab, cd equal to

I

cos a c cos c d
I

I
cos b c cos b d

\

divided by a square root of

cos a a
cos b a

into a square root of

ix. equal to

cos cc
cos dc

cos a b

cos b b

cos c d
I

cos dd

cos a c . cos bd — cos a

d

cos b

c

sin ab . sin cd
as is the case.

There ought also to exist analogous theorems applicable
to non-equi-numerous point groups depending in some
way upon the minors of a corresponding rectangular
matrix.* J. J. SYLVESTER
New College, Oxford, April 1885

GRESHAM COLLEGE
T^HE question of what is to be done with one of the
* greatest of existing London abuses, Gresham College,

has again come up in connection with a letter from a
"Londoner" in the Times. The Times, xn a somewhat
incomplete leader, animadverts strongly on the abuse,
and urges its prompt remedying. Surely when the fact

that London has no university in the true sense is

attracting so much attention and the movement to supply
the want is so powerful, it is absurd to allow the funds
to be worse than wasted which represent the wreck
of those which were originally intended for the main-
tenance of a real institution of this class. There were
once 20,000 students at Gresham College, and when
London does have a university, as it must have some
time, even Gresham College will be without raison d'etre.

"Topographically," the Times says, " the lecture-rooms
are off the track of students. None of the apparatus of
systematic instruction, in the way of examinations,
accompanies the courses. Provision does not exist,

have here termed plas/ns might
p/asf/is, as being the elements int

being resolved.
* It may be objected that the theorems of the text applit

generality beyond the limits of empirical space cease to affi

between two different things and therefore lose their efficacy

become mere definitions of the meaning of the inclination of
supersensible space. To meet this objection it is sufficient

method for determining algebraically the projection of a point
dimensions on the niveau of i- points where i- is any number not greater than
« ; this it is easy to see may be effected as follows :

—

(a) I observe that the niveau of any m given points in a space of n dimen-
sions may be expressed in Cartesian co-ordinates by means of equating to

zero each of « — ^ + i independent minors of a rectangular matrix containing
n -\- X columns and /J + i lines, the formation of which is too obvious to need
stating in detail.

(jd) In order to project orthogonally a point whose n co-ordinates in a space
of « dimensions are J-', y, . . . z' upon a niveau (of the (« — i)thorder)passing
through n given points defined by the equation A x -^ By + . . . Cs -f Z. =0,
we have only to wxite x — jsf \ y — y^ . . . . : z — z' '. : A : B : . . . : C, and
combining the(H - i) equations contained in this proportion with the given
equation, the resulting values of Jir,y, . . . z determine the projection of the
given point on the given niveau.

If now V points are given in a space of 7t dimensions and the projection is

required of a given point upon their niveau we may proceed as follows :

—

(i) Find the « — v + i equations which define the niveau.

(2) On each of the niveaus of the (« - i)th order which correspond thereto

respectively find the orthogonal projections of the given point.

(3) Through these « — »- + i projections of the given points and the given
point itself draw a niveau which will be defined by {n + i) — (« — i* + 2),

i.e. V — I equations.
Finally, combining these with the « — t + i original equations we have «

equations in all, and these will serve to determine the « co-ordinates of the
projection required.

This method is not always the most compendious, but is always sufficient,

and enables us to attach a definite meaning to the inclination of two spaces of

any the same order to one another: thus ex. gr.^ the content of the pro-

jection of abed oxL e/gh divided by the content of « i^c*/ itself is the

cosine of the inclination of the niveaus abed, e/g /r, and the projections of
the several points a. b, c, d on e/g h (say n', b'. c , d') being found by the

preceding method, the content of the tetrahedron «' ^W (and therefore

the inclination of the two niveaus) is a known quantity.

ith more exactitude be termed proto-
which all other figures are capable of

n their fiill

a relation

. such and

give a general
space of f
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or, at any rate is not employed, for the contact of the

mind of the learner with the mind of the teacher. The
lecturer ascends to his chair, recites or reads his stipu-

lated discourse, and disappears with the mechanical
routine of an automaton. The professorial staff, it might
have been added, has as little internal unity as relation-

ship to its classes. It is a concourse of atoms with no
affinity except equality of stipends. To call the founda-
tion a college is to use a manifest misnomer. It is as

much a college as one at Oxford or Cambridge would be
with the undergraduates and fellows suppressed, and the

Master, Dean, Bursar, and Butler left to perpetuate the

tradition. The Corporation of the City and the Mercers'

Company are Sir Thomas Gresham's trustees, and derive

very substantial advantages from his bounty.
" The inutility of the Gresham Lectures was recognised

in the days of Dr. Johnson. Johnson lamented as bitterly

as our correspondent that the able professors of Gresham
College, which was ' intended as a place of instruction for

London, contrived to have no scholars.' His explanation

was that the professors lectured gratis, and grew indolent

from the absence of pecuniary incentives to intellectual

exertion. ' We would all,' he exclaimed with conviction,
' be idle if we could.' Permission to charge sixpence a

pupil for each lecture would, in his opinion, have infused

vitality into the institution ; ever\- professor would forth-

with have grown ' emulous to have many scholars.' There
could be no harm in administering his specific now. The
good of a condition such as Gresham College has been
reduced to is that any experiments may be tried upon it

without excessive risk. But the failure of the foundation

arises from deeper sources than those to which Johnson
attributed it. Several of the present lecturers are no-

toriously of a temper and standing not to need a money
bribe to urge them to do their duty. The Dean who is

the Divinity Professor delights in occasions for eccle-

siastical exegesis. He would rejoice to find a way of

gathering five hundred receptive hearers to listen to the

theological expositions he throws away on a meagre fraction

of the number. Another Dean was Senior Wrangler, and
is abundantly competent for the geometrical themes he
has to discuss. The subject of civil law is committed to

a most capable jurist. The Professor of Music is able

elsewhere without any endowment to attract to his classes

a large paying audience. The blame, as our correspondent
concedes, does not lie with the lecturers, who only slumber
in concert with their classes and their patrons. It must
be imputed to the gross contempt which has been
shown for all the conditions of educational success. Their
founder intended his seven professors to be professors in

a College which he did not survive to create. He died at

the age of sixty, still immersed in public affairs, and before

attaining the leisure for carrying out his idea of an ' epitome
of a University in London.' Accidents for which it would
be useless to condemn his trustees would have prevented
them, had they otherwise been well disposed, from ac-

complishing his ambitious programme. His estate, so

far as it was appropriated to the purpose, proved in-

sufficient for the complete endowment of a College and
its staff. A collection of lectures was left as it were in

the air. For a time they appeared to have procured
favour in spite of their disadvantages. In the nature of

things they could not keep it permanently. They were
without soil to take root and sprout in. The error of all

concerned has been that the want was not supplied by
incorporating either them in something else or something
else in them. Last century was a period of educational,

though not of intellectual, stagnation. Gresham College
only languished in company with many other Colleges better

furnished with the gifts of fortune. The present age has
witnessed a revival of zeal for instruction by methods in

which the Gresham foundation might have been turned
to the greatest service, and has been turned to none.
While London, and, most of all, the City, was careless of

learning, it was no reproach to the managers of Sir

Thomas Gresham's bounty that they converted it to no
account. The absurdity is that for years the town, from its

centre to its outskirts, has been crying out for educational

appliances, and that Gresham College is suffered to remain
as futile and superfluous as ever. Half-a-dozen institutions

have been erected in or by the City to effect the objects

for which Sir Thomas designed his foundation. For
any one of them it would have been the most admirable
nucleus ; it would have afforded a starting point, and
have bestowed the dignity of old descent. Thus it would
have gained at last the reason for existence it has been
craving in vain for a couple of centuries.

" Tastes of benefactors in distant ages do not always
agree with the popular inclinations of the present. Re-
luctance on the part of trustees to deviate from the will of

the men they represent is to be excused, though it cannot
always be allowed to block the road to reform. When,
however, a founder has let posterity into his confidence,

and the application of his gifts clearly conflicts with his own
views, it argues strange perversity or default of mental elas-

ticity not to perceive where genuine respect for his wishes

should lead. Without a framework in which they could be
set and mutually co-ordinated, the Gresham Lectures can-

not possibly do what the founder desired them to do. The
public spirit of the City would not refuse to take up and
finish the work which Gresham sketched out if it could

be secure that his original instalment of beneficence was
no longer wasted as now. Already it has been endea-
vouring to fill up the gap by its own exclusive exertions.

The City of London College, the courses of the University

Extension Society, lectures at the London Institu-

tion, the Technical College, Middle Class Schools, and
not a few institutions besides, are spontaneous efforts

of the past dozen years to work out the original

idea of Sir Thomas Gresham. The proper City of

London College is Gresham College. Around it as the

centre all the other educational instruments of the

City ought naturally to group themselves. Not the

most punctilious conservatism could reprobate the Cor-

poration and the Mercers' Company if they would use the

authority they possess, and seek fresh authority, to aid in

the promotion of that general result. Gresham College,

as it is, has been for centuries, and is doomed to be, a

burlesque of collegiate life. Its lectures must be equally

dead whether delivered in a dead or a living tongue. Its

choice is between becoming something more or something
less than it is now. If it cannot develop, it had better

cease to be."

ELECTRICITY AT THE INVENTIONS
EXHIBITION

THE International Inventions Exhibition is intended

to illustrate the progress of invention during the

period that has elapsed since the last Great International

Exhibition in this country in the year 1S62. Accordingly

we find under Group XI 11. electricity ranged under twelve

classes, entitled respectively, generators, conductors,

testing and measuring apparatus, telegraphic and tele-

phonic apparatus, electric lighting apparatus, electro-

metallurgy and electro-chemistry, distribution and utilisa-

tion of power, electric signalling, lightning-conductors,

electro inedical apparatus, electrolytic methods for ex-

tracting and purifying metals, electrothermic apparatus.

Under such a classification there is no doubt that the

Exhibition might have been made thoroughly repre-

sentative of the wonderful progress that has taken place

in this branch of science, both in its theory and

practice, during the last twenty-three years. The
reason that it is not so is twofold : electricity has had
of late years many exhibitions dedicated to itself—those

of Paris, Vienna, and Sydenham ; and it w^as quite imposs-

ible in such an exhibition as the Inventions, where so
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much has had to be compressed into so little space, to

indicate the progress of invention in each class of each

group. If, however, electricity is not represented in this

way, it is in another way, and that is through the medium
of one of its special applications—that of the electric

light. Electricity thus forms the light and life of the

whole Exhibition after sunset, and in this connection we
would view it on the present occasion.

Those who visited the Health Exhibition last year will

not notice any great change in the internal illumination

beyond the more extensive use of the electric light and
its greater steadiness, but will observe that an alteration

has been made in the garden lighting, to a description of

which we propose to confine this article. In place of the

numerous attendants who, a little before darkness set in,

were to be seen last year lighting one by one the little oil

lamps which, in their coloured glasses, were scattered all

over the trees and lawns, an observer discovers at half-

past eight or a little 1 iter a gradual diminution in the

darkness of the evening, and the eye becomes gradually
sensible to the fact that the architectural features of the
buildings are becoming clearly defined, and by degrees
are actually illuminating surrounding objects, whilst at the
same time the lawns and shrubberies, the parterres and
trees, and even the ponds of water and waterfalls assist in

the general illumination with light of every shade and
colour. Where before all was darkness, there is a scene
of bewildering enchantment : fountains play and throw
up into the air, now high, now low, solid sheets of illumined
water and spray of mingled water, dust, and light, at one
moment ofgolden hue, at another of the loveliest magenta

;

while when the silver light of the electric arc alone illu-

minates the fountains, broken by some magic power below
into waterdrops, all the prismatic colours of the rainbow
are observable, and, revelling in the beauty, one wonders
how it is all brought about.

In what is known as the tower. Sir Francis Bolton has
before him a plan of the gardens with switches on it,

enabling him to turn the lights on or off, or to increase or
diminish their intensity at his will. One of the switches
controls the effects in the upper garden, another those in

the lower garden, a third commands the statue of the late

Prince Consort, a fourth and fifth the illumination of the
east and west quadrants and east and west arcades respec-
tively, whilst a sixth controls the external lighting of the
conservatory. Four switches on the lower portion of the
switch board enable the operator to raise or lower the
intensity of the light ; the first altering it from \ to %, the
second from g to i, the third from \ to |, and the fourth
from J to full power.
One of the most interesting features ofthe illumination,

and that which perhaps causes the most wonder and
bewilderment, is the play of the fountains. Below the
island in the fountain is a water-tight chamber, about
5 feet in height and 20 feet square, into which one
obtains access by first descending a ladder from the
diving apparatus-house into a low arched passage, from
which one ascends into the chamber. The roof of this is

covered with water-pipes which convey the water from
the main in all directions, the supply being regulated by
screw valves

; the five large jets are fitted with plug valves
and levers, by the manipulation of which the dancing
motion and breaking up into water-drops of the columns
of water are effected. The average quantity of water
e.xpended per hour during a fountain display is 70,000
gallons. Under the five large water jets are five sky-
lights, fitted with thick glass, below each of which is

placed a wooden box, containing a powerful arc-light
with the carbons set horizontally. Over the top of the
lantern is a holophote, such as is used in lighthouses, by
means of which the rays of light are concentrated, and
projected upwards into and with the column of water,
whilst their colours are varied by drawing sheets of stained
glass across the lantern. The water is supplied at a

pressure of about 7oIb. to the square inch, which is

sufficient to carry it up to a height of 120 feet.

On one of the walls of the chamber is a board, on
which are signalled the instructions from the tower, which
are read off by an assistant to the staff In this manner
the various effects which more or less puzzle the spectators
are telegraphed from the tower above, and carried out in

the concealed chamber below.
The following are the number and distribution of the

lamps, all of which are made by the Edison-Swan United
Company, most of them being of 5 and 10 candle power,
whilst a few of 20-candle pou-er are used on the band
stands and \'erandah of the conservatory :

—

Conservatory ... ... ... .. 141S
E. and W. Quadrants 1584
E. and W. .\rcade3 ... ... ... 1832
Upper Gardens ... ... ... ... 1550
Lower Gardens ... ... ... ... 2300
-Vlbert Statue 336

Total 9020

There are fourteen miles of main and branch wires, nine
miles of twin wire, and two miles of small connecting
wire. On the buildings and on straight lines on the grass

specially constructed wooden lamp-holders are used, in

other places ordinary spring-holders. The current is

generated by three Siemens B 13 self-regulating dynamos,
each weighing about 1 1 tons, and each capable of main-
taining 2000 (20-candle) lights at 300 revolutions per
minute ; the current of each being 500 amperes at an
electromotive force of 250 volts, the weight of the arma-
ture being 3 tons. The dimensions of the machines are

as below :
—

Hei[/ht including bed-plate

Length over all

Width
Diameter of armature
Length of armature

8 9
8 o

4 8

2 5

The four series coils, which are coupled in parallel, are

wound with copper-wire 4-loths of an inch in diameter,

and the shunt coils, which are coupled in series, with wire

of No. 9 standard gauge ; the armature being wound
w-ith flat strips instead of wire. Each of the dynamos is

coupled to a Goodfellow and Matthew's triplex compound
engine of 200-h.p. indicated, two of the machines being

easily capable of maintaining all the lights. The main
current from the dynamos is led to a switch-board, in

connection with which is an electro-dynamometer so

arranged that there shall be no break of continuity. In

each branch circuit is a fork working in the core of a

solenoid, the prongs of the fork dipping into a pair of

mercury contact cups. The solenoids are connected by
wires with Sir Francis Bolton's room, and by their use he

can raise or lower the fork out of or into the contact cups

and thus turn the lights off or on as required. The return

circuits enter into a single conductor, which is arranged

with four sets of mercury cups and solenoids in series
;

around each set is a bye-pass containing a resistance of

determined magnitude, so as to vary the brilliancy of the

lamps as desired.

The works for the electric illumination of the gardens

and fountains have been carried out by Messrs. Siemens
Brothers, to the designs of Sir Francis Bolton. Con-

sidering that the instructions for the preparation of the

machinery for illuminating the gardens were only given

in February last, the result obtained at the Inventions

Exhibition is evidence that electric lighting has now
advanced to such a stage that orders may be given for

very large installations and executed in a perfect manner
in a very short space of time.
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VESUVIUS

SINCE writing on May 3 Vesuvius has continued to

pour forth a continuous stream of lava. From the

lowering of the general level of lava in the main chimney
no reflection could be seen at its mouth, as is usually the

case. This state of things continued till the 6th, when
the vapour could only escape in intermittent puff in con-

sequence of the accumulation of debris from the crumbling

edges of the inner crater edge. As these puffs escaped,

they resembled balls of dark grey smoke, from which fell a

shower of fine ash, the result of the grinding up of the

fine materials that had fallen in as above described, and
partially blocked the upper outlet. The crater plain was
scattered over with ash and rounded fragments of lava

from which that had been ground off. Soon after a faint

glimmer was visible, which gradually increased each

night until it came to a stationary point, since which little

change has taken place. The lava still continues to flow

with more or less regularity, but from the small quantity

it only gutters and collects on the slope of the great cone.

The whole series of events since May 2 is identical with

what occurred under similar circumstances in December.
1 88 1, and January, 18S2, which I have already described

j

in these pages. The whole sequence of phenomena are

easily explicable on the most simple mechanical principles,

and do not require that vitlcanological magic which, even

at the present time, is too often employed in describing

volcanoes or earthquakes.

I may mention that the above estimate might seem too

low as the surface of the streams moved quicker (about

I m. in 17 seconds), but the lava was particularly viscuous

on this occasion, and towards the edges it could not have
progressed more than the above distance in two or three

minutes. A similar retardation no doubt occurred wher-

ever in contact with its channel, so that I think the

estimate of i m. per minute is a very fair one. If we
allow an average outflow of 5000 cm. during the last

twenty-two days {i.e. from May 2 to 24), which I am sure

many would think under-rated, we have the prodigious

output of 110,000 cm. ; the product of what would usually

be called a very small eruption. But the flow has not

stopped, and shows no indication of so doing.

This large amount of material, added to the surface of

the great cone, is already making a difference in its out-

line, and should the outflow continue for nearly three

years, as occurred after the December, 18S1, outburst, the

Vesuvian cone will have another gigantic hump of lava to

spoil the graceful curves of its back.

Either as the result of bad writing or of printer's errors

some obvious mistakes have crept into my last communi-
cation. For '^ iinattaclied pyroxene crystals" read un-

attacked. For " salha>ii '' read salband. Read for " about
one metre per second," about one metre per minute.

Naples, May 24 H. J. JOHNSTON-L.-\viS

THE RUAMINE RANGE, NEW ZEALAND
TN the summer of 1843, Mr. Colenso being at Hawke's
' tSay, first saw the Ruahine Range, looking sublimely
grand under its crest of virgin snow. Hearing at this

time of natives living secluded in the interior, in the

country lying between this range and the famed
central volcanic district, Tongariro, he determined to

visit them, and he has lately published a most graphic
and interesting account of several visits to and over the

range, which were accomplished between the years 1845
and 1847. This narrative is, as would be expected from
a botanist like the author, largely interspersed with
valuable notes on the flora, and there are also some on
the fauna of that region. It is also somewhat interspersed
with quotations, for the most part appropriate ones, from
the author s favourite poets. It is not necessary that we

should make any comments on the fact that this little

memoir does not appear in the Transaclions of the New-

Zealand Institute, already so full of various important con-

tributions to our knowledge of New Zealand forms from
Mr. Colenso's pen, for the publishing Board of that Insti-

tute, having declined to publish more than an abstract of

it, the memoir was, by request, returned to the Hawke's
Bay Philosophical Institute, before which -Society it had
originally been read, and it has been by them laid before

the scientific world with additional and copious notes.

The first attempt to cross the range was made under
great difficulties in February, 1844: the weather was
bad, heavy rain flooded the rivers and mountain streams,

and the guide had forgotten the route. Despite all disad-

vantages, many a rare and several new plants were found.

On a Saturday night, after a slender supper amid the

deepening gloom of the beech forest, we read : "Here,
pendent from some of the trees, hung a most lovely species

of Loranthus (LoranthiisJJavidus), while on many other

trees that fine species L. teirapetalus formed dense
bushes, bearing crimson flowers in profusion, so that in

some of the more open spots among the closely-growing

trees the whole forest wore a reddish glare." At the very

spot where they halted, a fine bushy composite shrub
with hydrangea-like leaves was gathered, which has been
since named by Sir J. Hooker, Olearia Colciisoi. Fatigued
with the day's work the party slept till 10 o'clock

on the Sunday, and then awoke to find themselves
completely invaded by a large " blue-bottle fly,'' which, it

appears, inhabited the beech-wood in countless numbers,
and was most teasing and audacious : their blankets and
woollen clothing had been attacked, and were literally

filled with the fly eggs, and the hair of the natives' heads
had also similarly suffered. These blue-bottles spoiled

the -Sabbath day's rest : they had never before been met
with by Mr. Colenso. We wonder if the species has been
recognised by Baron Osten Sacken, who has recently been
engaged in describing New Zealand Diptera. After two
days' more fatigue, the party were obliged to descend
without crossing the summit, being nearly starved into

the bargain. But amid all these troubles, Colenso writes

that he at least had some joys, certainly, under the circum-
stances, unknown to the natives, in that he discovered, on
the return, se\-eral fine new plants {Alsophila Cidensoi),

several new species of Coprosma, some of which grew so

compactly together that in some places it was impossible

to get through them, and so they had to walk upon them.

Here, but only in one spot, that beautiful fern, Hypolcpis
millefoliuin, was found. Many beautiful and new forms
of Veronica, as V. biixifaiia, V. ni^mlis, and V. tetragona,

this last species in its barren state resembling much the

branch of a Podocarpus. Here we venture to interpose a

wish that Mr. Colenso would write an essay on the

mimetic resemblances of the species of the genus.

But this was not all : a little further up there

were found "splendid Celmisias and Ranunculuses in

countless numbers, intermixed with elegant Wahlen-
bergias and beautiful Ourisias, Euphraisias, Gentians,

Dracophyllums, Astelias, and Calthas, and many others.

Here were plants reminding one of those of our native

land, with rare and little known novelties." After the

first burst of surprise, the great difficulty of carrying off

these prizes presented itself: no collecting materials were
at hand. There was no time to lose. " First I pulled

off my coat, and made a bag of that ; then, driven by
necessity, I added thereto my shirt, and, by tying the

neck, got an excellent bag. Lastly the crown of my hat

held a few. Fortunately the day turned out a fine one,

and on returning to the camp the night was spent
placing them among spare clothing, bedding, and books."
Of this " find " drawings of nearly fifty were published by
Sir W. J. Hooker, or Sir J. Hooker, in the " Flora Novre
Zelandia;" or the " Icones Plantarum." The graphic
account of that terrible plant, Aciphylla Colensoi, we must
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content ourselves by thus referring to ; it is too long to

quote, and too good to condense.
Two solitary tufts of two Alpine plants were also de-

tected on this occasion. One, Helichrysiim Colensoi,

the edelweiss of New Zealand, was found on the edge of

the top of a mountain composed entirely of dry shingle

of various sizes, from big lumps to dust. The other,

Geiim paniifloruin, grew near tlie former, but, unlike it,

has been found on the South Island. This first attempt
to cross the range failed, though its summit was reached

;

but a second attempt, made in February, 1847, was suc-

cessful. A short sojourn was made at Matuku, the

principal of the Patea villages ; the route thereto was the

long round-about by Taupo. From INIatuku, on March
25, the ascent of the Ruahine was made, and the Mission
Station at Waitanga was reached on March 3, after many
hardships and difficulties. The narrative abounds in

numerous records of great interest. The following is an
account of one of the largest, we suspect, of flower visitors,

honey-seekers, and one unknown to Darwin or Hermann
Miiller :

—

" Close to the village, and even within its fence, were
several very large Kewhai Kxe.t.%{Edivardsia grandiflora) ;

these were covered with their golden flowers, and mostly
without leaves. The sun was shining brightly, and the

parrots [Nestor incridioimlis) flocked screaming from the

forests around to the Edwaidsia blooms ; it was a strange

sight to see them, how deftly they managed to go out to

the end of a long lithe branch (preferring to walk parrot

fashion), and there, swinging back downwards, lick out the

honey with their big tongues, without injuring the young
fruit . . . For, seeing but very few petals falling (and those
only vexillae), I sent some of the boys to climb the trees

and bring me several marked flowering branches, which
had been visited by the parrots. I found that all of the

fully expanded flowers had had the upper part of their

calyces torn open, and the uppermost petal (vexillum)

torn out ; this the parrots had done to get at the honey.
As the flowers are produced in large thick bunches, some
are necessarily tw'isted or turned upside down ; still it

was always that peculiar petal and that part of the caly>:

(though often in such cases undermost) which had been
torn away. Through this no injury was done to the

young fruit inclosed, which would in all probability have
been the case if any of the other petals had been bitten

off. It cannot be said that it is owing to the vexillum
being the largest petal (as it is in many papilionaceous
flowers) that it is thus laid hold of and torn away by the

parrot, such not being the case in this genus : for the
long fruit runs down through the two carinated lowermost
petals, that are often quite two inches long, and is further

protected by the two side ones (aire), which four, from
their being closely imbricated together, form a much
larger and firmer hold for the bird's beak.

" Further, as these parrots are large birds with huge
bills, and as the flowers are always produced on the tips

of the small branches, which bend and play about under
the weight of their bodies, one cannot but suppose that

it is no easy matter for the birds to get a bite at them
at all, so as to make the proper openings whereby to

insert their thick tongues and lick out the sweet contents
without injuring the young immature fruits, especially

when we further consider that the common practice of
this parrot is to take up in its claws whatever it wishes
to discuss. Of all the flowers 1 examined, only the upper
part of the calyx and corolla had been torn, and on none
was the young fruit wanting, nor did I notice any bunches
which had had their flowers wholly torn off What with
the glistening snow, the sun shining, and the golden
blossoms of those trees, the numerous parrots diligently

and fearlessly at work so close to the village, yet often

screaming, it was altogether a peculiar and interesting

sight."

What delightful corners for the botanist are to be met

with in this range the next paragraph will show. Many
of the species are of the greatest interest—quite Alpine
gems ; and some few of them, or of closely-allied species,

grow freely with us. We would be prepared to welcome
them all.

" In the open ground, on two or three mound-like hills

of peaty-looking soil, and near each other, on the west

side, grew that remarkably fine Ranunculus, R. insig7iis.

On my discovering it I was astonished at its size—its

largest golden flowers being nearly 2 inches in diameter,

its flowering stems 3 to 4 feet high, and some of its

round crenated leaves measuring S to 9 inches across !

Both Sir Joseph Hooker and his father were equally sur-

prised and delighted, and as it was (then) by far the

largest species known. Sir Joseph Hooker gave it that

appropriate specific name

—

insignis. I only found it in that

locality, but it was in great plenty ; its principal neigh-

bour was the notorious Tamarea plant {Aciphylla Colensoi),

already fully noticed ; and those splendid composita-

ceous plants Celmiua spectahilis and C. incaiia, which
generally grew close together, forming large, dark-green,

shining patches, and bearing a profusion of fine white

flowers—a striking contrast to their leaves. At first sight

I saw that this new Ranunculus was closely allied to

R. pinguis, of Lord Auckland's group and Campbell's

Island—then lately described in the " Flora Antarctica,"

of which work I had received an early part just before

I left the station. Other plants of those far-off Antarctic

islets were also found here, on the summits—notably

Oreoholis piiniilio, growing in dense tufts in exposed
places ; while the peculiar straggling Cyathodes cmpe/ri-

folia, and the pretty little flowering-plants Euphrasia
antarctica and Myosotis aiitarctica flourished in half-

sheltered hollows with Plan/ago Broiuiiii and the grass

Catahrosa antarctica. With these last also grew, very

closely intermixed (much as we have seen the daisies and
buttercups among low turfy grasses in our English mea-
dows), the curious plant Drapetes dieffenbachii : the little

elegant Ourisia ccEspitosa, abounding in flowers ; a very

small and new species of Plantago {P. iiniflora) ; and a

similar-sized botanical novelty, Astelia linearis, a tiny

plant bearing a large orange-coloured fruit ; a little Caltha

(C Nova: Zealandicr), having pale, star-like flowers ; two

graceful Gentians (G. inontana and G. p/eurogynoides),

and a very small, shrubby, prostrate Coprosma [C.

pttmila), together with several elegant, shrubby little

Veronicre. Two orchideous plants, Pterostylis foliata

and Caladenia bi/olia (of which 1 wished for better speci-

mens), I also detected growing sparingly, and with them
a couple of Carices, C. acicularis and C. inversa, and
also two species of Uncinia, U. divaricata and U. Jili-

formis; and with them several interesting Hepatica;

and Mosses. Only in one or two spots, in shady, shel-

tered places near the top, and just within the forest, did

1 meet with that pretty little plant, Ourisia Colensoi, but

in those spots there were plenty of them, and always

beautifully in flower ; the plants of this species grew

apart, as if they liked room—in this respect differing alto-

gether from the other species of this genus 1 have seen."

The lover of flowers can easily judge from these ex-

tracts how interesting to them would be this memoir of

the now venerable explorer ; there is much more of the like

nature throughout its pages, and we trust the Hawke's Bay
Philosophical Institute will send some copies of this "In
Memoriam" narrative to this country, on sale for their

benefit.

NOTES
There will be a convcrsa-.ione at the Royal Society on

Wednesday next, June lO-

The conversazione of Sir F. Bramwell, the President of the

Institution ol Civil Engineers, will be held in the International
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Exhibition Buildings, South Kensington, to-morrow evening,

from nine to twelve. The Society of Arts comersazione will be

held in the same place on July 3 next.

A PUBLIC meeting has been held in Birmingham to make pre-

liminary arrangements for the reception of the British Association

for the Advancement of Science on its visit to Birmingham in

1886. The mayor, Mr. Alderman Martineau, presided, and

there was a large attendance. After referring to the four previous

visits of the Association to Birmingham, the last of which was
in 1S65, the mayor stated that the forthcoming visit would
involve a large amount of preliminary work, for which arrange-

ments had to be made by the appointment of local committees.

The meeting would probably be under the presidency of Prin-

cipal Dawson, of Montreal. A large local committee was
appointed, together wilh honorary officers, and the meeting

terminated with a vote of thanks to the mayor.

The statue to Linnteus which was recently unveiled with so

much ceremony in Stockholm, stands in the well-known park
HumlegArden. It represents the "flower-king"—as he is

called in Sweden—at the age of sixty in a meditating attitude,

holding the " Systema Naturse" and a bunch of flowers in his

left hand. It is surrounded by allegorical female figures repre-

senting botany, zoology, medicine, and mineralogy, and is

executed by Prof. Kjelberg, the work having occupied five

years.

A ZOOLOGICAL garden is being formed in Stockholm, at the

well-known pleasure resort of Djurg4rden, which will be the

first of its kind in Scandinavia. Most of the animals are being
purchased in Germany.

The Rede Lecture was delivered on Tuesday in the Senate
House at Cambridge by Mr. G. J. Romanes, F.R.S., the
subject being "Mind and Motion."

The Central News has received a telegram from Bombay
announcing that a fearful earthquake has devastated a portion
of Cashmere. The first shocks were experienced on Sunday,
and created intense consternation. The oscillation was repeated
at intervals of about ten minutes, and the shocks still continued
up to the time the despatch was sent off. A wild panic is slated
to have seized upon the people, who ran to the rivers and lakes,
and sought to escape by embarking upon floating craft of any
description. The town of Srinagar seems to have suffered

severely. A great portion of the city is stated to have been
demolished by the most severe shocks. Later accounts state

that although some severe shocks have occurred in Cashmere,
the loss has been trifling.

A SMART shock of earthquake was felt in Cape Town and the

surrounding districts shortly before midnight on May 10, but no
damage was reported.

The results of a series of observations -carried out by the
Hydrographical Bureau at Washington, in order to determine
the length, depth, and duration of ocean waves, have been pub-
lished. The largest wave observed is said to have had a length
of half a mile, and to have spent itself in 23 seconds. During
storms in the North Atlantic waves sometimes extend to a length
of SCO and 600 feet, and last from lo to ii seconds. The most
careful measurements of the heights of waves give from 44 to 48
feet as an extreme limit ; the average height of great waves is

about 30 feet. These measurements refer to ordinary marine
action, and do not relate to earthquake action or other excep-
tional agencies.

A CORRESPONDENT to .J;m/«W makes a communication re-

garding the present condition of the artesian wells in Sahara. It

is well known that such wells have been in operation there from
a very remote period, and in the Algerian Sahara additional
wells have been opened with considerable success by the

French. Between Biskra and Tuggurt the 434 old wells yielded

in 1879 6i],ooo litres of water per minute, the 68 French ones

1 13,000 litres. The number of palms had increased from 359,000
to 517,000, that of other fruit-trees from 40,000 to 90,000, the

population from 6672 to 12,827. I" December, 1881, the yield

of water from the wells had risen to 209,000 litres per minute-

But this success is confined to a narrow zone within which water

can be reached within a depth of 100 metres, and even here the

borings that have been made since 1881 indicate a diminution

in the yield of water, making it appear as if the limit of produc-

tion of the underground reservoirs had almost been reached.

Many of the French borings, too, are getting stopped up by
sand, and are of too small calibre to be cleaned out and restored

ike the wider Arabic ones. It Jis believed that it will be abso-

utely necessary to set about the sinking of new wells with a

wider bore.

Dr. Andr^e, of Leipzig, discussed before a recent meeting

of the Anthropological Society of Vienna the question whether

iron was known in America in pre-Columbian times. Meteoric

iron was certainly in use amongst certain Indian tribes and the

Esquimaux, but Dr. Andree thinks that they were wholly unac-

quainted with the art of forging iron. This conckision is based

on the fact, among others, that while there is ample proof that

the Indians -knew, how to obtain and employ gold, silver, tin,

copper, quicksilver, &c. , we hear nothing of iron mines in the

history of the civilisation of ancient America. The language

itself proves this, for there is no expression for iron. Some
writers, it is true, speak of the word panilgue as that for iron,

but it really means metal in general. Moreover, in pre-historic,

or rather pre-Columbian, graves, especially in the rainless regions

of Peru and Northern Chili, ornaments of all kinds, weapons

and implements are found, but no objects in iron have been dis-

covered, although the Indians placed their most valued articles

in their tombs. There is no reason, he thinks, to believe that

the tools employed in the great masoniy works of Peru, .such as

that at Tiahuanaco, were other than those in use in the rest of

Peru, which were of champi, a species of bronze. The chisels

found in Peruvian graves soon become blunted when used on

the hard strut ; but it is suggested that there was some method
of sharpening them easily. Indians certainly have worked a

hard stone like nephrite without iron ; and there is no improba-

bility, says the writer, in the theory that these chisels were

employed, when we recollect the patient temperament of the

Indians, who for generations were accustomed to the repetition

of the same work, to indolently pursuing an uniform task, and

also that guUa cavat lapidem.

Before the last meeting of the Asiatic Society of Japan
(reported in the Japan Weekly Mail) Mr. H. Pryer read a paper

entitled " Notes on the Mustela ita'.si and on the Coivus Japon-

ensis, Bonaparte." The paper was largely a criticism of views

advanced by Dr. Brauns regarding the generic affinities of these

animals, and published in the Society's Transactions. A series

of comparative measurements of the beak, metatarsus and wing

of the Corvus corax and Corvus japonensis were given, with

comparisons of the tail, eggs, and larynx, which proved that

they were not identical. It was suggested that Dr. Brauns'

specimen of the Corvus japonensis was really a specimen of the

Corvus corone.

The yohns Hofkins University Ciicular for May contains

the abstract of a paper by Mr. Donaldson, entitled " Observations

on Temperature-Sense." Blix, of Upsala, and Eulenberg, of

Berlin, have ob-erved that there are definite points on the skin at

which sensations of cold only are aroused ; others, distinct from the

first and equally definite, for the sensation of heat, while between
these two sets of spots sensations of pressure only are aroused.

These reactions were obtained by electrical and thermal stimula-

tion of the skin. Mr. Donaldson, whose attention had previ-
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ously been attracted to the subject, endeavoured to make accurate

maps of these cold and hot spots. It was found that their distribu-

tion on corresponding parts differed in different individuals, that

the distribution on symmetrical parts of the body was different,

that the number of cold spots was greater than the number of

hot spots, that the relative abundance of the two kinds varied

in different parts of the skin, and that, roughly speaking, there

are two grades of spots, viz. those which react almost always-

and those which react only half the time and with a compara-

tively faint sensation. The spots, as a rule, are less than a

millimetre in diameter, and they are easily exhausted. The .sen-

sation roused by a single stimulus often lasts, however, for some

minutes after the removal of the. stimulus. As the thermally

sensitive spots move about as the skin moves, it is clear that

they are in the skin and not below. On being cut from the

skin and examined, the spots showed no structures with which

the sensations could be associated. The spots were found quite

as sensitive on scars as on the sound skin. Using the radiant-

heat method described by PoUitzer, the hot spots were found to

respond from eight to forty times more quickly to a given stimu-

lus than the not -hot ones. The explanation of any sensation of

heat on the not-hot spots appears to be that there is conducting

heat through the skin, so that the stimulus finally reaches a hot

spot.

The death is announced of Mr. Alexander Croall, Curator of

the Smith Institute, Stirling, and a botanist of some reputation.

We have just received Band v. of the Verhandlungen des

Venins fiir naturwisimchaflliche Unier/taltung :ii Hamburg,

1878-18S2 ; the title-page bears the date 1883 ; it appears to

have been published in monthly numbers. Was Band v. actually

published until 1SS5? There is no internal evidence against its

appearance in 18S3, but we fail to find any reference to certain

papers in it in the published records for that year. This ambiguity

as to date is awkward. The contents are varied and valuable,

and embrace natural history in its broadest sense, as will be

seen from the titles of some of the papers, such as " Die Um-
gestaltung unserer Gegend durch Wasser und Wind und die

Abnahme des Wassers in unserem Gebiete ; " " Die Variabilitat

derSchmetterlingein ihrenverschiedenenEntwickelungs-Stadien,

und der biologische Werth von Form, Farbe, und Zeichnung ;

"

" Die Kntwickelung unserer Kenntnisse der Lander im Siiden

von Amerika ;" " Hammer und Messer in der Sprachgeschichte
;

"

" Haben auch in Deutschland gleichzeitig mit dem Mammuth
Menschen gelebt ? " " Die Insel Rotumah und ihre Bewohner ;

"

" Mittheilungen iiber einen Taifun bei Jokohama und Jeddo,"

&c. Of the papers enumerated that on typhoons seems especially

interesting on account of the analyses given of the reports of

various ship-captains. There are several zoological and botanical

papers, in addition to the one already quoted.

The new annual report of the Canadian Minister of Agri-

culture to the Governor-General contains, for the first time, the

report of the Dominion entomologist, Mr. James Fletcher. The
Minister explains that as an acquaintance with the results of

entomological science is a matter of necessity to every tiller of

the soil, he took the step of appointing an official entomologist

in order that the attention of those whose interests are materially

affected might be called to the subject. As Mr. Fletcher was

only appointed in June last year, his report is necessarily a pre-

liminaiy one. He has succeeded in establishing a system of

correspondence all over the Dominion, and from extracts of

letters which are published in his report it is clear that he has

ample work before him. In parts of Nova Scotia, for example,

the cultivation of wheat has had to be abandoned, on account of

the wheat-midge, or Diplosis tritici. In other places, clover,

peas, roots, fruit and forest trees have suffered heavily by the

ravages of various insects. The position of entomologists, there-

fore, is one with large possibilities of material benefit to the

Dominion and its inhabitants,

A series of photographs of lightning flashes were lately ob-

tained at Berlin by Dr. Kayser, and are the subject of a paper

to the Academy there {IVied. Ann., No. 5). The lightning is

shown (as previously) to have gone very often from one point to

several, the aspect in the photograph being like that of a river

with numerous tributaries (only the fluid takes the opposite

direction). The weaker flashes did not so branch out. In one

remarkable effect the stem consists not of one bright line only,

but of four parallel throughout, the second being rather a band,

and stratified transversely. The explanation Dr. Kayser offers

is, that in this case there was an oscillating discharge. The first

spark, in passing from cloud to earth, would leave a channel of

heated air, which would be used by the next spark from earth to

cloud, only it was meanwhile a little displaced by the wind ; and

so with the others. Such oscillatory discharges may sometimes

be observed with the eye in violent thunderstorms if the oscilla-

tion be pretty slo*-. Dr. Kayser reckons the whole phenomenon

in the present case to have occurred in less than half a second.

The stratified appearance of the band he is unable to account

for.

The eels of the ponds in the woods of Vincennes leave them

every spring in large numbers, making their way to the Seine or

the Marne, several kilometres distant. They take advantage of

rainy weather, when the herbage is wet, and their instinct guides

them directly to their destination. New species have repeatedly

been introduced into the lakes, but in vain ; all seem to have

this disposition to leave. Some have thought that the water of

these ponds, having been brought by hydraulic engines, has

undergone some change which drives the eels away. But the

phenomenon of such migrations by eels and some other fishes is

not uncommon. Thus in the marshes of Picardy eels are often

found on the grass, going from one pond to another.

The reports of the Aeronautical Society of Great Britain for

the years 1883 and 1884 have just been issued together in a

small volume. It is mainly occupied by papers read before the

Society. Amongst these is one on the mechanics of flight and

their application to flying machines, by Mr. H. Middleton ;

artificial flight attainable by Mr. Hollands ; the possibility of

man-flight, by Mr. Barry ; on the methods of soaring birds, and

the bearing of the facts connected with them, by Mr. J. Lancaster,

of Chicago. Amongst the shorter papers are : a visit to the

Aeronautical Exhibition at Paris, by Mr. Frost ; a memoir of

Mr. John Stringfellow, by Mr. Brearey ; a light and economical

motor for propulsion in air, by Capt. Griffiths ; and conjoint

gas and mechanical action as applied to flight, by Mr. Brearey.

An aeronautical exhibition under the patronage of the Aero-

nautical Society of Great Britain is to be opened during the

present month in connection with the International Exhibition

at the Alexandra Palace. The objects for exhibition will be

models of designs for the accomplishment of aerial navigation by

mechanical means only, or partly by buoyancy and partly by

mechanical means ; objects which are capable of flight and

carrying their own motive power ; machines constructed upon a

scale calculated to carry a weight equal to that of a man upon

the principles advocated by the inventors ; light motors ; balloons,

navigable or otherwise ; balloon material; kites, or similar aerial

appliances, for saving life at sea, or for traction ; and other

objects of interest connected with aeronautics. The large out-

door space will be made available for various competitions, such

as the nearest approach to a given locality. The disputed

question of aerial locomotion by the aid of buoyancy will also be

conclusively tested.

The scientific society, Isis, of Dresden, having recently

attained the fiftieth year of its existence, has issued a special
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j ubilee or festival number of its Proceedings. It was founded in

1834, at tlie end of which year it had 27 members, and in 1835

it was reorganised and called Isis. During the first thirty years

of its existence the Society was fortunate iu having in keeping a

single president, Dr. Reichenbach, whose lectures were mainly

instrumental in the formation of the Society. In i860 the

twenty-fifth anniversary of the founding was celebrated with

much ceremony, and as the occasion was also Reichenbach's

jubilee, the double event was commemorated by the establish-

ment of a memorial fund which bore his name, and the income

from which was to be devoted to the support of a Saxon student

travelling for zoological investigation. A record was then issued

of the work of the Society so far ; the number before us carries

on the story for another twenty-five years, thus completing the

history of the half century. The 27 members of 1S35 have

swollen to about 465 in 1885, and progress in other directions

has been in proportion. In addition to the secretary's record of

the advances of the last quarter of a century, the Festschrift con-

tains a paper by Prof. Stelzner on the development of the

methods of petrographic investigation during the last fifty years,

and one by Herr Topler on the history of discoveries in electro-

magnetism and inductional electricity. Most of the remaining

papers deal with local science, such traces of animals in the coal

formations of Zwickau, and several others on subjects connected

chielly with Dresden and its neighbourhood. The Society starts

on the second half of the first century of its existence with ample
vigour and promise of an unlimited lease of existence and activity.

On May 22, at about 6.30 p.m., a mirage was seen from

Visby, on the island of Gothland, in the Baltic. It appeared

out at sea, on the western horizon, and represented a town on
both sides, surrounded by high forest-clad mountains, which

seemed to be within a distance of only a few miles. A large

vessel with three masts lay in front of the town. The mirage

lasted a couple of minutes, when it suddenly disappeared.

One hundred thousand shad have been reared in the United

States during the last year, to say nothing of other species of

fish, the exact number of w hich it is impossible to compute. It

will be remembered that the shad was once exceedingly prolific

in the Thames, but owing to the impure state of the river their

numerical proportions have decreased to a very large extent.

The Fish Commissioners of America have acted wisely in

acclimatising the shad to their own waters, it being a valuable

fish and easy of cultivation.

A SHORT time since we commented upon the enormous

quantities of rats which infested the Health Exhibition, but which
entirely disappeared shortly after it closed. Soon after the

present Inventions Exhibition opened, the-e pests commenced to

reappear, and their numbers are daily increasing. The authori-

ties would do well to check their movements before they assume
gigantic proportions.

Although the Professorship of Anatomy and Histology at

the University of Lund- has been twice officially announced
vacant no applicant has come forward. It will now have to

remain unoccupied till 1886.

The Mexican Government has at length determined to under-

take a geological survey of the whole country, as far as prac-

ticable. 10,000 dollars have been assigned for preliminary

expenses.

We have received from Messrs. Theiler and Sons specimens
of their Universal Pocket Microscope and their Demonstration
Microscope. The former magnifies 50 diameters, while the

latter, intended for " schools and the drawing-room," has three

powers—30, 100, and 150 diameters. They are both very ad-

mirable contrivances, and should be in the hands of all young
people. The definition and achromatism of the Demonstration
Microscope are perfect.

The additions to the Zoological Society's Gardens during the

past week include two Javan Cats [Felis javanetisis), a Marbled

Cat {Felis niarmorata) from Malacca, presented by Mr. Frank

Swettenham ; a Common Marmoset [Hapale jacchus) from

Brazil, presented by Dr. L. Morgan ; a Slender-billed Cockatoo

[Cacaliia ienuirostris) from Australia, presented by Mrs. E. H.
Watson ; two Tuatera Lizards (Sphenodon punctata) from New
Zealand, presented by Prof. T. J. Parker ; a Smooth Snake
(Coronclla Itzvis), a Common Viper {Vipera 6en<s), British, pre-

sented by Mr. W. H. B. Pain ; a Slender-billed Cockatoo

{Cacatua tenuirostris) from Australia, thirteen Tuatera Lizards

(^/;£«<'u'ii;«/;(«c/a/a) from New Zealand, deposited; an Osprey

(Pandion haliaetus), caught in the North Sea, purchased ; a

Darwin's Rhea (Rhea darwini) from Patagonia, received in

exchange ; a Hog Deer (Cerviis porciniis i ), two Four-horned

Antelopes (Tetraceros qitadricornis), two Prairie Marmots (Arc-

tomys ludovicianus), two Long-fronted Gerbilles {Gerbillus

longifrons), born in the Gardens.

OUR ASTRONOMICAL COLUMN
The Observatory of Paris.—Rear-Admiral Mouchez has

issued his report on the work of this establishment during the

year 1884. The completion of the re-observation of Lalande's
stars has led to a new disposition of the meridian-instruments,

one of which, on the proposal of M. Lcewy, is now occupied
with the determination of a number of circumpolar stars on his

new method ; the great meridian-circle and the circle of Gambey
are still employed for observations of the minor planets, and of

comparison-stars for planets, comets, and nebula observed with

the equatorials. The great telescope of 074 ra. is still un-

mounted, no suitable position being available in the present

state of the grounds of the Observatory. M. Mouchez mentions
having received communications from the authorities in Algeria,

referring to the possibility of obtaining from the local budget
the greater part of the sum that would be required to mount the

instrument at the Observatory of Algiers on the summit of the

Boudjareah—an exceptionally favourable situation, which might
be visited by the astronomers of the Paris Observatory for

special observations, but the Council of the latter institution

have not availed themselves of the proposition, in the hope that

the equatorial may yet be erected at Paris. Amongst the ob-

servations made with the instruments in the west tower and the

Henry equatorial, are many of the satellites of Uranus and
Neptune, the companion of Sirius, the belts of Uranus, nebulas,

and double-stars. MM. Henry have been occupied with astro-

nomical photography during the year, and, as is well known,
with great success ; various clusters of stars have been photo-

graphed, and M. Mouchez appends to his report a reproduction

by heliogra\ure of a plate of the great clusters in Perseus. A
trace of the motion of the minor planet Pallas was shown after

an exposure of thirty-five minutes. The important results ob-

tained by MM. Henry in photographing very small stars in

those crowded parts of the heavens where the Galaxy crosses the

ecliptic have been already referred to in this column. Steady
progress has been made both with the calculations and print-

ing of the Paris Catalogue of Stars, and it is expected that

the first volume of both series (star-positions as observed, and
catalogue) will be completed by the end of the year. Vol. .\viii.

of the Memoires is finished. The Report further details the

personal work of the members of the Observatory staff. Amongst
the additions to the Museum is a portrait of Pons, presented by
M. Tempel.
The Report for the year 18S4 is preceded by one which enters

specially into the present condition of a scheme for removing
the principal instruments in the Observatoiy to a site where not

only greater steadiness can be secured in their mounting but

where the objections of being surrounded by a great city will not

exist. It appears that the Academy of Sciences have not, so far,

favoured this scheme. M. Mouchez states very clearly his view

of the question.

The Comet TEMPEL-SviriFT (1869-80).—M. Bossert, of

Paris, is engaged upon the determination of the orbit of this

comet, which may be expected to reach perihelion again about

May, 1886, the period of revolution being rather less than 5J
years. Since the last perihelion passage on November 8, 1880,
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the peiturbations are not likely to have been material, and

should the comet arrive at its least distance from the sun early

in May the chances of reobservation will be very small indeed,

the longitude of perihelion being in 43°, and the inclination of

the orbit to the ecliptic less than 5J°.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, JUNE 7-13

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.

)

At Greenwich onJune 7

Sun rises, 3h. 47m. ; souths, I in. 58m. 35-55. ; sets, 2oh. lom. ;

decl. on meridian, 22° 48' N. : Sidereal Time at Sunset,

I3h. 15m.
Moon (New on June 12, 23h.) rises, oh. 56m.

;^
souths, 7h. 3m. ;

sets, I3h. 22m. ; decl. on meridian, 0° 41' N.

Pla

Mercury
Venus
Mars
Jupiter

Saturn

Rises
h. m.

2 59
4 17

2 34
9 51

4 31

Souths Sets Decl.

10 34 ... 18 9 ... 17 10 N. •

12 38 ... 20 59 ... 23 57 N.
10 14 ... 17 54 • 17 58 N.

17 I ... o II* ... 12 52 N.
12 40 ... 20 49 ... 22 26 N.

* Indicates that the setting is that of the following day.

Phenomena ofJupiter's Satellites

June h. m.
I

June h. m.

7 ... 20 42 I. eel. reap.
|
11 ... 20 36 II. occ. disap.

8 ... o 2 IV. tr. ing. | 13 ... 22 o I. tr. ing.

The Phenomena of Jupiter's Satellites are such as are visible at Greenwich

June h.
o , u

II ... I ... Mars in conjunction with and 3 51 north

of the Moon.
II ... 16 ... Mercury in conjunction with and 2° 47'

north of the Moon.
13 ... 6 ... Saturn in conjunction with and 4° 3' north

of the Moon.
13 ... 17 ... Venus in conjunction with and 5° 48'

north of the Moon.

GEOGRAPHICAL NOTES
The Pamir is the subject of another contribution, by M.

IvanofF, to the last issue of the Izvestia of the Russian Geo-

graphical Society. Several objections having been made to his

views on the Pamir, already mentioned in Nature, and

especially to his tendency of limiting the name of Pamir to the

eastern part of the great Central Asian mountain mass. M.
Ivanoff answers by a paper accompanied by a map of the Pamir,

on which the whole of the region is represented ; the cliains of

mountains being drawn, however, merely schematically, which

circunihtance is a great obstacle to catching on the map
their real characters. He insists on the fact that the denomina-

tions "Great" and "Little Pamir," introduced by Messrs. Gordon
and Trotter, are not known to those natives who are best

acquainted with the region, and they lay altogether too much
stress upon the names in use among Kirghizes. He thus limits

the discussion as to what must be considered as the Pamir, which

discussion had been so very well put by his former orographical

papers on its proper ground—that of physical'geography—where it

obviously must remain. We notice in the same issue a paper by

M. Wolter on the Prussian Lithuanians ; r.nd a preliminary

report, by M. Sorokin, on his journey in Russian Tian-Shan.

The new and promising route to Central Asia from the

Mortvyi Kultuk Gulf of the Caspian via the Ust-Urt to

Kungrad is the subject of an interesting paper read by M.
Belavskiy before the Russian Geographical Society, and analysed

in the last issue of the Izvestia (xxi. 2). Until lately the Mortvyi

Kultuk was considered too shallow for navigation, east winds

being said to reduce its depth to 3-5 feet. Recent soundings

proved, however, that, the usual depth being about g feet, no

winds reduce it more than to 4J feet ; in fact, flat steamers

freely navigate the giUf. Those which do not take more

than 4i feet of water approach the shores for 60 to 230

yards a"t Ayrakly. From that port, which has sweet-water

wells, the route goes on to the Ust-Urt plateau. The
LIst-Urt was formerly considered as quite dry, and as having

a very severe climate. But this belief was exaggerated. Water

is found at each 10 to 13 miles ; there are also pasture grounds,

and neither the cold in winter nor the heat in summer is

excessive. This last is moderated by winds. The saksaoul,

brushes, and the excrement of camels give the necessary fuel.

On the whole stretch, 270 miles long, from the Mortvyi Kultuk to

Kungrad, there is no difficulty in crossing the Ust- Urt in carriages,

and want of water is felt only near Kungrad. From this town

steamers may ply on the Amu-daria ; a steamer has already gone

up the river to Khodja-Sala. Moreover, a route, available

for carriages, runs along the left bank of the river. On the

whole this new route has already proved to be more advantageous

for the transport of merchandise from Bokhara to Russia than

he old one via Orenburg.

From a conmiunication to the Russian Geographical Society,

made by Dr. Dybovskiy, it appears that the Commodore Islands

—Behring, Copper, and two smaller ones—situated 300 miles east

of Kamschatka, ought to be regarded in a better light than they

have been hitherto. Behring Island is covered with excellent

prairies, and Dr. Dybovskiy is sure that agriculture could be carried

on it. The southern part of this island is hilly, and reminds

one of the alpine regions of Kamstchatka. No forests, but

only thrubs of the Rhododendron Sorbus, and so on, grow

on the islands ; but the explorer's experiments of planting

forest-trees proved quite successful. The higher tracts offering

excellent grazing grounds for reindeer, a number of these last

were imported in 1882, and the experiment of acclimatising them

on the is'and proved also quite successful. The narrow valleys

of Copper Island are also considered quite suitable for agr,-

culture. The islands are formed of crystalline rocks covered with

Tertiary deposits ; they contain copper ore and brown coal,^ of

course unworked. Fuel is brought from Kamtschatka. The

climate is far milder than on the peninsula, and while in May
snow a yard thick lay at Petropavlov.4:, vegetables are freely

grown on the islands. Snow is altogether so scanty that horses

brought on to Behring Island were feeding throughout the

winter on the prairies. The fauna of the islands has been well

explored by M. Dybovskiy. The flora is much like that of the

alpine regions of Kamtschatka. The inhabitants, all Aleutes,

514 in number, live in wooden houses. They are all Christianf,

and can read.

The attention of geographers and men of science ought to be

called to several numbers of the Archiv fiir die natu^-wisseu-

schajtliche Latidesdurchforschnng von Bohmen, which have

recently been issued (Prague : Franz Rzuonatz). The numbers

of most interest to geographers pure and simple are those form-

ing the first division of the third volume, and containing a list

of the heights in Bohemia trigonometrically determined by the

Imperial Institute of Military Geography in the years 1877-79.

Numbers 2 to 6 of the fourth volume deal with the geology and

botany of Bohemia, and numbers I to 3 of the fifth voliime are

also devoted to geology. The monogr.iphs composing this work

are said to constitute a real treasury of information concerning

the physical conditions and natural resources of the Austrian

Crownland of which it treats.

At the last meeting of the Paris Geographical Society a com-

munication was read from Capt. Sorensen respecting his visit

last year to Spitzbergen. It contained numerous observations

on climatology and the configuration of the coasts (especially in

correction of the English charts). His remarks with regard to

the state of the ice during the spring are of special interest.

He found the ice around Spitzbergen very different from what

he had observed in previous years. Usually the western side is

accessible at the commencement of the season, viz.. May and

June. Drifts are to be met with, but they disappear about the

middle of June, or, at the latest, in the beginning of July.

Last year, on the other hand, the west coast was blocked by ice

the whole summer through. No captain can recollect having ever

encountered such a mass of ice on this coast. The Norwegians

have observed that for three years past the mehing of the ice

has grown later year by year. On the east coast the sea is

generally full of icebergs, but it was wholly free from them last

year. Oft' Barentz Island also the sea was free from ice, and

one of the captains who penetrated farther to the east discovered

two islands. Capt. Sorensen suggests, therefore, that Spitz-

bergen and Franz-Josef Land form parts of a vast archipelago,

and not two wholly distinct territories, as has hitherto been

believed. He promises during coming years to continue his

meteorological observations in his annual visit= tn these regions.
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The last number of the Royal Geographical Society of
Antwerp (tome ix. 5=^ fascicule) contains a paper by M. van den
Gheyn on the European origin of the Aryas, a discussion of
recent researches on this subject, especially of the works of
Schrader, Penlfa, von Lciher, Roth, Geiger, and Ujfalvy. Tlie
author, while regarding the subject as open to discussion, thinks
that the probabilities are in favour of an Asiatic origin. Dr.
Haine writes on the manners of the Californian Indians, amongst
whom he passed some time about 1S50. M. August Thys con-
tributes a brief account of an early Flemish navigator, Dietrich
Paesschen, who made several voyages to the Levant about 151 1

;

and M. Baguet describes Steinen's late journey on the Xingu.
An instalment of the report of the commission to study the
Scheldt concludes the number.

The expedition which the Norwegian Government dispatches
this summer to the coast of Finmarken, to which we have pre-
viously referred, has for its chief object to ascertain whether
there are banks or fishing grounds far from the coast, a circum-
stance which has never been ascertained, but which would be of
great value if proved. Hitherto all fishing has been confined to
the shore, but, judging from what is the case further south in
Norway, such a discovery is very likely.

0.\ May 27 the Arctic steamer A/crl sailed from Halifax with
a scientific expedition for Hudson's Bay, to examine its harbours
and the facilities that exist for a trade route from the Western
Territory to Europe.

ARTIFICIAL EARTHQUAKES
QUITE recently we noticed a paper by Prof. Milne, of Japan,

which contained exhaustive records of nearly 250 earth-
quakes that occurred in that country in two years, and which
was an earthquake history of Northern Japan during that period.
We have now before us another paper from the same indefatigable
mvestigator, also on earthquakes, but on a totally different
branch, viz. seismic experiments—in other words, on artificial

earthquakes. These experiments are so original in their incep-
tion, and in some respects so unexpected in their results, that
they are worth describing at some length. The paper, which
was read before two successive meetings of the Seismological
Society of Japan towards the close of last year, covers over
eighty octavo pages, and contains several illustrations ; but it

will be possible to extract its principal results in a comparatively
short space. There were in all ten series of experiments, carried
on over three years. The object was to study phenomena con-
nected with earth-vibrations produced either by some explosive
like dynamite, or by allowing a heavy weight to fall from a
height. Each set of experiments involved several weeks' pre-
paration

; among>t the chief difficulties to be overcome were the
procuring, transporting, and storing dynamite, putting the
observing-stations in telegraphic connection, arranging the
firing apparatus, making electric fuses, and the like, and doing
all this in the midst of a populous city. These initial difficulties
could never have been overcome but for the assistance of various
departments of the Japanese administration, and it is pleasing
to notice the help which Japanese officials freely render Prof.
Milne in his interesting and important work in the field of
seismic science. Nevertheless, he warns his readers at the out-
set that his experiments were such that it is hardly just to expect
them to be carried out satisfactorily by a private individual ; the
trouble, expense, danger, and magnitude of the arrangements
which they involve make them fitter undertakings for an army
corps.

The only guiding data which he had when he commenced
were the results obtained by the late Mr. Robert Mallet and by
Gen. A.bbot. These referred only to the velocity with which
earlh-vibr.ations were propagated, and in taking diagrams of
earth-motion he was therefore entering upon new ground, and
therefore continually encountered new results. Sometimes it

was found that the instruments employed required modification
before satrsfactory records could be obtained ; at other times I he
records which were obtained gave indications of new lines of
investigation, to pursue which new apparatus would be needed,
and so on. Plence many of his results, he observes, can only be
regarded as provisional ; for example, those which relate to the
velocities of normal and transverse vibrations. The experiments
were carried out, as far a^ circumstances would permit, in differ-
ent soils, the chief agents employd being heavy weights of
1700 lbs. and upwards dropped from heights up to 40 feet, and

different Quantities of dynamite exploded in cavities of varying
depths. The effects of these were observed with different seis-

mographs. The observations thus made in the ten series f f
experiments are described with the utmost detail, illustrated by
numerous plans and tables, under their appropriate heads. Prof.
Milne sums up his results under a succession of heads, and the
most important of them are given below. He obsei-ves, how-
ever, that in reading these conclusions it must be remembered
that they only refer to experiments performed in certain kinds of
ground.

Effect of Grotinl on Vibt-atioit.—Hills have but little effect in

stopping vibrations, but excavations exert considerable influence
on them. In .soft, damp ground it is easy to produce vibrations
of large amplitude and considerable duration ; in loose, dry
ground an explosion of dynamite yields a disturbance of large
amplitude but of short duration, while in soft rock it is difficult

to produce a disturbance the amplitude of which is sufficiently

great to be recorded on an ordinary seismograph.
Ccmral Character of the Motion.—The pointer of a seismo-

graph with a single index first moves in a normal direction, after

which it is suddenly deflected, and the resulting diagram yields

a figure partially dependent on the relative phases of the normal
and transverse motion, which phases are in turn dependent upon
the distance of the seismograph from the origin of the disturb-

ance. A bracket seismograph indicating normal motion at a
given station commences its indications before a similar seismo-
graph arranged to write transverse motion. If the diagrams
yielded by two such seismographs be compounded, they yield

figures containing loops and other irregularities not unlike the

figures yielded by the seismograph with the single index. Near
to an origin the first movement will be in a straight line out-

wards from the origin ; subsequently the motion may be elliptical,

like the figure 8, and irregular. The general direction of the

motion is, however, normal. Two points of ground only a i&^'

feet apart may not synchronise in their motions, and earthquake
motion is probably not a simple harmonic one.

Normal Motion.—Near to an origin the first motion is out-

wards ; at a distance from the origin the first motion may be in-

wards, the nature of the movement being dependent probably
on the intensity of the initial disturbance and on the distance of

the observing station from the origin. At a station near the

origin the second or third wave is usually the largest, after which
the motion dies down very rapidly in its amplitude, the motion
inwards decreasing more rapidly than the motion outwards.

Roughly speaking, the amplitude of normal motion i-; inversely

as the distance from the origin. As a disturbance radiates, the

period of oscillation increases, until finally it becomes equal to

the period of the transverse motion. It may thus be inferred

that the greater the initial disturbance the greater the frequency

of the waves. A wave which appeared single at one observing

statiin had split up into two by the time it reached the second.

At stations near the origin the motion inwards is greater than

the motion outwards ; but at a distance the two motions are

practically equal. At a station near the origin the period of the

waves is at first short, but it becomes longer as the disturbance

dies out. The semi-oscillations inwards ai-e described more
rapidly than those outwards.

Transverse Motion.— The laws governing the transverse

motion are practically identical with those which govern the

normal motion, the only difference being that in the case of

normal motion they are more clearly pronounced. Near to an
origin the transverse motion commences definitely but irregu-

larly ; the first two or three movements are decided, and their

amplitude slightly exceeds that of those which follow, but it

decreases as the disturbance radiates at a slower rate than that

of the normal motion. The period increases as the disturbance

radiates, and decreases as the latter begins to die out.

Relation ofNormal to Transverse Motion.—Near to an origin

the amplitude of normal is much greater than that of transi/erse

motion, and as a disturbance radiates the amplitude of the latter

decreases at a slower rate than that of the former, so that at a

certain distance they may be equal.

Maximum Velocity and Intensity of Movements.—An earth-

particle usually reaches its maximum velocity during the first

inward movement, but a high velocity is sometimes attained in

the first outward semi-oscillation. The value

„., . , /l-cosfl\

used by Mallet and other seismologists to express the velocity
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of shock, as determined from the dimensions of a body which it

has overturned, is a quantity not obtainable from an earthquake

diagram. It represents the effect of a sudden impulse. In an

earthquake a body is overturned or shattered by an acceleration,

/, which is calculable for a body of definite dimensions. As

V y-
obtained from an earthquake diagramy lies between — and —

,

where F'is the maximum velocity, / is the quarter period, and a
is the amplitude. The initial velocity given in the formula

K- = -!_ for horizontal projection used by Mallet as identical

with y in the first formula, are not identical quantities. The
velocity calculated from the range of projection, when projection

occurs, is identical with the maximum velocity as measured

directly or calculated from a diagram. The values — are those
a

used by Prof. Milne in discussing the intensity of movement.
The intensity of an earthquake at first decreases rapidly as the

disturbance radiates, subsequently it decreases more slowly. A
curve of intensities deduced from observations at a sufficient

nimiber of stations would furnish the means of approximately
calculating an absolute value for the intensity of an earth-

quake.
Vertical Motion.—In soft ground vertical motion appears to

be a free surface-wave which advances more rapidly than the

horizontal component of motion. It commences with small,

rapid vibrations, and ends with vibrations which are long and
slow. High velocities of transit may be obtained by the ob-
servation of this component of motion, and this is possibly an
explanation of the preliminary tremors of an earthquake and the

sound phenomenon.
I'dccity.—The velocity of transit decreases as a disturbance

radiates ; near to an origin it varies v\ith the intensity of the

initial disturbance. In different kinds of ground, with different

intensities of initial disturbance, and with different systems of
observation, velocities lying between 630 feet and 200 feet per
second were determined. Mr. Mallet determined a velocity in

sand of 824 feet, and in granite of 1664 feet per second. Gen.
Abbot observed velocities of 8S00 feet. These various deter-

minations may all be strictly correct, the great ditference between
them being due partly to the nature of the rock, the intensity of
the initial disturbance, and the kind of wave which was observed.
In Prof. Milne's experiments the vertical free surface wave had
the quickest rate of transit, the normal being next, and the
transverse motion being the slowest ; but the rate at which the
normal motion exceeds the transverse is not constant. As the
amplitude and period of the normal motion approach in value
those of the transverse motion, so do the velocities of transit of
these motions approach each other.

In Slating the results, of which those given above are the
principal. Prof. Milne refers to the particular experiments m hicli

support them, thus giving chapter and verse for his conclusions

;

but he thinks that if the investigations « ere repeated by himself
or by any other investigator, although much of what he has
recorded would be substantiated, more accurate results might be
obtained by taking advantage of his experience. Finally he
gives examples of investigations which have yet to be undertaken,
and as these are valuable for others working in the same field,

we append them here :—(i) An accurate determination of tlie

rate at which the velocity of transit decreases as a disturbance
radiates from its origin

; (2) the relation between the velocity of
transit and the intensity of the initial distui-bance

; (3) the deter-

mination of the rate at which the intensity of a disturbance de-
creases as measured at different distances from the origin. This
might perhaps lead to the construction of a curve of intensities

from which the absolute intensity of the initial disturbance could
be learnt

; (4) a more complete investigation of the vertical

motion and of free surface waves ; (5) an investigation of the
inward motion of shocks. In Prof. Milne's experiments the
movement of the ground from its neutral position in towards the

origin of the disturbance has been performed so rapidly that he
has been unable with the instruments at his disposal to measure
its velocity accurately. As this is probably the most destructive

element of motion, he regards its investigation as exceedingly
important

; (6) further investigations on the relationship between
earthquake diagrams, and the overturning and projecting of
various bodies

; (7) a repetition of these and of all other experi-
ments, on different kinds of ground.

THE INFLUENCE OF FORESTS ON
CUMA TE

TriE third number of Pdermann's Mittheilungen for this year

contains an article by Herr A. Woeikof on the influence of

forests on climate. The commencement of a scientific investi-

gation of this subject was made when the Bavarian forest

meteorological stations were established, and when Prussia,

Alsace-Lorraine, France, Switzerland, and Italy followed the

example. As a general rule it may be laid do«n that in the

warm seasons, as between forests and places close at hand which

are treeless (l) the temperatures of the earth and air are lower

in the former, (2) then- variations are less, (3) the relative

humidity is greater. After examining observations as to evapora-

tions, Herr Woeikof states that the influence of forests in dimiii-

ishing evaporation from water and the soil is so great that it

cannot be accounted for alone by the lower temperature of the

hot months, the greater humidity, or even by the shade. An
important influence, which has hitherto been but little appre-

ciated, is the protection from the wind afforded by the trees, and

this the writer regards as more important than all the others

together in reducing the degree of evaporation. AVith regard to

the influence of forests on rain and snowfall, there is as yet only

a single series of observations supplying comparative statistics,

and extending over a sufficiently long period. These were taken

in the neighbourhood of Nancy, and they show an important

influence of forests in increasing the rainfall. It might appear

that the effect of forests on rain in the climate of Centi-al Europe

in winter would be small, for the difference between the temper-

ature and humidity of the forest and the open is very little, and

the quantity of moisture in the atmosphere is small. But the

observations show that it is at this time of the year that forests

get much more rain. This the writer attributes to the clouds being

lower, the resistance which the forest offers to the movement

of the air, and to the moist west wind. Forests retain rain by

the undergrowths of grass, moss, &c. , much better than open

ground, and let water off superficially only after a heavy rainfall

;

the remainder filters upwards slowly, and much of it is used for

the evaporation of the trees. Although forests, e-pecially thick,

luxuriant forests, cannot exist without certain svipplies of moisture,

yet it is the same to them when the supplies come, for they

retain what they get and use it over a long period. One example

of this is the Lenkoran forest on the west coast of the Caspian,

where the vegetation is more luxuriant than in any other part of

Europe, yet very little rain falls in summer, but the rainfall in

autumn and winter iS great. The water is stored up by the

forest, and is used in evaporation during the heat of summer.

Humidity of the atmosphere, however, is not inconsistent with

a high temperature, as the Red Sea shows ; but in forests the

humidity is due to the evaporation of the leaves—in other words,

to a process by which heat is converted into work, and hence

the coolness. Herr Woeikof then endeavours to ascertain the

influence of forests on the climatic conditions of their neighbour-

hoods in the western parts of the Old World, between the 38th

and 52nd degrees N. latitude, the places selected being in all

cases in the open. Thus for the 52nd degree eight stations are

taken between Valentia in Ireland on the west and the Kirghiz

steppes on the east ; for the 50th, Guernsey on the west, Semi-

palatinsk on the east, and thirteen stations, and so on for each

two degrees of latitude to 38°. The general result of the obser-

vations in fifty-stations in six different degrees of latitude is that

in Western Europe and Asia large forests have a great influence

on the temperature of places near them, and that liy their influ-

ence the normal increase of temperature as we travel eastward

from the Atlantic Ocean to the interior of the continent is not

merely interrupted, but they give places far removed from the

coast a cooler summer than those actually on the sea. A striking

example of this is Bosnia. An examination of the statistics

shows (i) that in BoHiia the summer is
2°

-5 to 4°
'5 cooler than

in Herzegovina ; (2) even on the island of Lissa, in the full influ-

ence of the Adriatic Sea, the summer temperature is more than

a degree higher than that of Bosnia, which is separated by lofty

mountain ranges from the sea. Bosnia owes this comparatively

cool summer to its great forests, while Herzegovina is almost

disafforested. To sum up : forests exercise an influence on

climate which does not cease on their borders, but -extends over

a larger or smaller adjacent region according to the size, kind,

and "position of forest. Hence man by afforestation and dis-

afforestation can modify the climate around him ;
but it is an

extreme position to hold that by afforestation the waste places
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of the earth can be made fertile. There are places incapable of

being afforested, which would not give the necessary nourish-

ment to trees.

ORIGIN OF THE CEREALS
O ECENT numbers of A'a/arcrt contain interesting papers, by

Prof. Schiibeler, on the original habitat ofsome of the cereals,

and the subsequent cultivation in the Scandinavian lands and
Iceland of barley and rye more especially. It would appear

that barley was cultivated before other cereals in Scandinavi.i,

and that the generic term " corn " was applied among Northmen
to this grain only from the oldest times, and that in the Nor
wegian laws of the seventeenth and eighteenth centuries wherever

reference was made to the " Kornskit"—or standard by which
land in the Northern lands was, and still is, rated in accordance

with the corn it is capable of yielding—the term was understood

to apply to barley. Proof of the high latitude to which the

cultivation was carried in early age? is afforded by the Egil's

Saga, where mention is made of a barn in Helgeland (65' N.
lat.) used for the storing of corn, and which was so large that

tables could be spread within it for the entertainment of Soo
guests. In Iceland barley was cultivated from the time of its

colonisation, in 870, till the middle of the fourteenth century,

or, according to Jon .Storrason, as lately as 1400. From that

period down to our own times barley has not been grown in

Iceland with any systematic attention, the islanders being de-

pendent on the home country for their supplies of corn. In the

last century, however, various attempts were made both by the

Danish Government and private individuals to obtain home-
grown corn in Iceland, and the success with which tliese

endeavours were attended gives additional importance to the

systematic undertaking, which has been set on foot by Dr.

.Schiibeler and others, within the last three years, for the intro-

duction into the island of the hardier cereals, vegetables, and
fruits. As many as 382 samples of seeds of ornamental and
useful plants, most of which were collected from the neighbour-

hood of Christiania, are now being cultivated at Reykj.ivik

under the special direction of the local government doctor, Herr
Schierbeck, who succeeded in 1S83 in cutting barley ninety-eight

days after the sowing of the seed, which had come from .^Iten

(70° N. lat.). And here it may be observed that this seems the

polar limit in Norway for anything like good barley crops. The
seed is generally sown at the end of May, and in favourable

seasons it may be cut at the end of August ; the growth of the

stalk being often 2^ inches in twenty-four hours. North of 60°

or 6i° barley cannot be successfully grown in Norway at more
than from 1800 to 2000 feet above the sea-level. In Sweden
the polar limit is about 68° or 66', but even there, as in Finland,

night-frosts prove very destructive to the young barley. In
some of the fjeld valleys of Norway, on the other hand, barley

may in favourable seasons be cut eight or nine weeks after its

sowing, and thus two crops may be reaped in one summer.
According even to a tradition current in Thelemarken, a farm

there owes its name Tn'set to the three crops reaped in the land

in one year ! Rye early came into use as a bread-stuff in Scand-
inavia, and in 1490 the Norwegian Council of State issued an

ordinance making it obligatory on every peasant to lay down a

certain proportion of his land in rye. In Norway the polar

limit of summer rye is about 69°, and that of winter rye about
61' ; but in Sweden it has been carried along the coast as far

north as 65". The summer rye crops are generally sown and fit

for cutting about the same time as barley, although occasionally

in Southern Norway less than ninety days are required for their

full maturity.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Gilchrist Trustees have instituted a Scholarship of the

annual value of 50/., for three yeais, tenable at either Girton or

Newnham College, Cambridge, to be awarded in connection
with the Cambridge Higher Local Examination. The first

award will be made on the results of the examination to be held

in June. Further information may be obtained from the

secretaries of the two colleges.

At a recent meeting of the Senate of the Royal University of

Ireland, two Fellows in the Department of Natural Science
were elected. The successful competitors were the Rev. Marshal

L. Klein, of the Catholic University College, and Mr. Marcus
M. Hartog, Professor of Natural History, Queen's College,

Cork. The salary attached to each of the Fellowships is 400/.

a year.

SCIENTIFIC SERIALS
The Quirterly Journal of Microscopical Science, April, con-

tains :—On the urinary organs of the Amphipoda, by W. B.

Spencer, B.A. (plate 13).—The skin and nervous system of

Priapulus and Halicryptus, by R. Scharff, Ph.D. (plate 14).

—

The eye and optic tract of insects, by S. J. Hickson, B.A.

(plates 15-17).—A peculiar sense organ in Scntigera coleopirata,

one of the Myriopoda, by F. G. Heathcote, B.A. (plate 18).

—

The structure and development of Loxosoma, by S. F. Harmer,
B.Sc. (plates 19-21).—A new hypothesis as to the relationship

of the lung-book of Scorpio to the gill-book of Limulus, by E.

R. Lankester, M.A.—Asupplement number is announced to be

published during May.

The Journal of the Royal Microscofiieal Society for April con-

tains :—The Rev. W. H. Dallinger's address as President (plates

4-6).—The Lantern Microscope, by L. Wright.—On some un-

usual forms of lactic ferment ; Bacterium lactis, by R. L. Mad-
dox, M.D.—On a cata-dioptric immersion illuminator, by J. W.
Stephenson.—With the usual summary of current researches in

zoology and botany.

American Journal of Science, May.—Experiments undertaken

to determine the modulus of elasticity of ice and the velocity

of sound in ice, by John Trowbridge and Austin L. McRae.
The average of all the observations was found to be 72 X 10" as

compared with Bevan's absolute modulus 54 X 10'. The velocity

was determined at 2900 m. per second, or about nine times the

velocity of sound in air.—Contributions from the Agricultural

Experiment Station of the LTniversity of Wisconsin : digestion ex-

periments, by H. P. Armsby. These experiments, made on sheep

fed with hay, clover, malt-sprouts, and cotton seed-meal, yielded

so many uncertain results that no satisfactory averages could be de-

termined. Such averages may be made the basis of the calculation

of rations in practice ; but neither they nor the single results

upon any given fodder can properly enter into any scientific

calculation of the nutritive effect of a ration.—Chemical analysis

of massive safflorite, by Le Roy W. McCay.—Application of

photography to the study of electrical measurements (two illus-

trations), by John Trowbridge and Hammond Vinton Hayes.

—

On the production of alternating currents by means of a direct-

current dynamo-electric machine, by John Trowbridge and

Hammond Vinton Hayes.—Chemical analysis of a variety of

topaz discovered in 18S2 by Mr. N. H. Perry in the Stoneham
district, State of Maine (two illustrations), by F. W. Clarke

and J. S. Diller.—A notice of the relation observed by Dr.

Weber between the residual elasticity and the chemical constitu-

tion of glass, by O. T. Sherman.—On the meridional deflection

of ice-streams, as shown in the moratn s of the extinct glaciers

in the Mono Lake Valley, Eastern California (two illustrations),

by W. J. McGee.—The pre-Glacial' channel of Eagle River,

Keweenaw Point, Lake Superior (one illustration), by Charles

Whittlesey.—Note on the age of the slaty and arenaceous rocks

in the vicinity of Schenectady, Schenectady County, New York,

by S. W. Ford. These formations, usually referred to the epoch

of the Lorraine shales, are regarded by the author as belonging

to the Utica age. From them were obtained various fossils,

including a species of Lingula which he considers to be the

Utica species, L. curta.

The American Naturalist, March, contains :—Indian corn

and the Indi.ans, by E. L. Sturtevant.—The evolution of the

Vertebrata, progressive and retrogressive, by E. D. Cope.—On
the larval forms o{ Spirorlds borcalis, by J. W. Fewkes.—Penn-

sylvania, before and after the elevation of the Appalachian Moun-
tains ; a study in dynamical geology, by E. W. Claypole.—Life

and nature in Southern Labrador, by A. S. Packard.

April.—Why certain kinds of timber prevail in certain locali-

ties, by J. T. Campbell.—The evolution of the Vertebrata, by

E. D. Cope.—Progress of North American Invertebrate palaeon-

tology for 1884, by J. B. Marcou.— The clam-worm, by S.

Lockwood.—Life and nature in Southern Labrador, by A. S.

Packard.
May.—Some new Infusoria (with illustrations), by A. C.

Stokes.—Kitchen-garden esculents of American origin (I.), by

E. L. Sturtevant.—The I.emuroidea and the Insectivora of the
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liocene period of North America (illustrated), by E. D. Cope.

—On the Labrador Eskimo and their former range southward,

by A. S. Packard.

Kendiconti del Riak Istituto Loinhardo, April 23.—Some
formulas for the calculation of the momenta of inertia in plain

polygons, by Prof. G. Bardelli.—Some remarks on the functions

which satisfy the diflerential equation A-'/( = o, by Prof. Giulio

Ascoli.—Note on the morphological distinction between the

various homologous and analogous organs of the dift'erent orders

in the animal kingdom, by E. L. Maggi.—On a generalisation

of the involute properties of complete squares and quadrilateral

figures, by Gino Loria.—On a method of plain representation

for the descriptive geometry of ordinary space, by Prof. F.

Aschieri.—On the discontinuities in the secondary derived forms

of the potential functions of a surface, by Dr. Paolo Paci.

—

Meteorological observations made in the Royal Brera Observa-

tory, Milan, during the month of April.

Rivisla Siiintifico-Indiistiiale, April 15-30.—Remarks on the

velocily of tlie wind in connection with Prof Archibald's ex-

periments with Biram's anemometers, by the Editor.—Variations

in the electric resistance of solid and pure metallic wires, accord-

ing to the temperature (continued), by Prof Angelo Emo.

—

Description of a new steam generator based on the principle of

vorte.K circulation, by Prof. Annibale Ricco.—Note on the

Embinza interjuedia discovered by Dr. Michaellis in Dalmatia
;

is it a distinct species in this family of birds ? by Dante Roster

SOCIETIES AND ACADEMIES
London

Royal Society, May 7.—" Contributions to the Chemistry

of Chlorophyll. Part I.," by Edward Schunck, F.R.S.
The paper treats of the products formed by the action of acids

on chlorophyll. All who have worked with chlorophyll are

familiar with the peculiar effects produced in solutions of chloro-

phyll by the action of acids. The colour is changed, and an
absorption spectrum makes its appearance, which differs from
that of chlorophyll. According to some, these changes are due
to a simple modification of the chlorophyll, others consider they

are caused by the formation of products of decomposition. The
latter view seems the more probable.

On passing a current of hydrochloric acid gas into an alcoholic

solution of chlorophyll, a dark green, almost black, precipitate

is formed at once. The greenish-yellow liquid contains sub-

stances extracted along with chlorophyll by the alcohol, and not

connected with the latter. The precipitate consists essentially of

two colouring matters, phyllocyanin and phylloxanthin, bodies

that had been previously observed and so named by Fremy, who,
however, did not obtain them in a state of purity. They are

best separated by Fremy's method, which consists in dissolving

the mixture in ether, and then adding concentrated hydrochloric

acid, when the liquid separates into two layers, a lower blue one
containing phyllocyanin and an upper yellowish-green one
containing phylloxanthin. It is immaterial what kind of leaves

are taken for extraction, the products are always the same.

The paper deals only with the properties of phyllocyanin, which
are very peculiar. After being purified in the manner described,

it is obtained as a dark blue mass resembling indigo, and con-

sisting of microscopic crystals which are generally opaque, but
sometimes when very thin are translucent, and then appear
olive-coloured. It stands heating to 160^ without decomposi-
tion, but between that temperature and 180" it is decomposed
without previously fusing, leaving a charred mass which, on
further heating, bums away without residue. It contains

nitrogen, but is free from sulphur.

Phyllocyanin is insoluble in water, petroleum ether, and ligroin,

but dissolves in alcohol, ether, chloroform, glacial acetic acid,

benzol, aniline, and carbon disulphide. The best solvent is

chloroform. A minute quantity of the substance imparts an
intense colour to any one of these solvents. It is only on
diluting largely that the solutions lose their opacity. They then
appear of a dull green or olive colour, and show the well-known
and often described spectnim of so-called "acid chlorophyll,"

consisting of five bands, three of which are very dark, one of
moderate intensity, and the fifth very faint.

By oxidising agents, such as nitric or chromic acid, phyllo-

cyanin is easily decomposed, yielding yellow amorphous pro-
ducts, the solutions of which show no absorption bands. It

shows a remarkable degree of permanence as compared with

chlorophyll, when exposed to the combined action of air and
light. A chloroformic solution contained in a loosely-stoppered

bottle may be exposed for weeks, or even months, to alternate

sunlight and diftiised daylight before its peculiar colour and all

trace ol" absorption bands have disappeared. When the process

is complete a yellow liquid results, which contains several

products, all of them amorphous, one being easily soluble in

water, and exceedingly bitter to the taste. The decoloration

of a chlorophyll solution under the same circumstances would
take place in a day or two.

Phyllocyanin dissolves easily in concentrated sulphuric, hydro-

chloric, and hydrobromic acids, yielding dark blue solutions,

which show spectra differing from that of phyllocyanin, and no
doubt contain compounds of the latter with acids. These com-
pounds, however, are unstable ; for, on the addition of water to

the solutions, phyllocyanin is precipitated unchanged. Phyllo-

cyanin shows no tendency to combine with weaker acids, such as

phosphoric, oxalic, tartaric, or citric acid.

Phyllocyanin dissolves easily in dilute caustic potash or soda

lye. The solution gives precipitates of various shades of green

with earthy and metallic salts, such as barium chloride, calcium

chloride, lead acetate, and cupric acetate, and these might be

called phyllocyanates. It seems, however, that by mere solution

in alkali, phyllocyanin undergoes some change, for if acetic

acid in excess be added to the solution, and it be then shaken up
with ether, the precipitate dissolves in the ether, giving a solu

tion which shows the bands of phyllocyanin ; but if the whole
be left to stand some time, the colour of the ethereal solution

changes from green to brown, and it now shows a distinct and
peculiar spectrum, characterised by two bands in the red and
two fine but well-marked bands in the green, the third and fourth

bands of phyllocyanin having disappeared, while the fifth still

remains. The body yielding this spectrum has been prepared

and found to yield microscopic crystals like phyllocyanin. A
different product is formed when hot alkaline lye, or, what is

better, boiling alcoholic potash or soda, is employed. It crystall-

ises in small rosettes, which are green by transmitted, of a fine

purple by reflected, light. Its solutions have a dull purple colour,

and exhibit a distinct spectrum characterised by a broad, very

dark band in the green. It may be identical with one of the

products obtained by Hoppe-Seyler from his chlorophyllan with

alkalis.

The concluding part of the paper treats of what may be called

double compounds of phyllocyanin, into which metals and acids,

especially organic acids, enter as constituents. Phyllocyanin

seems to act the part of a weak base, uniting with strong acids

and forming unstable compounds. In acetic acid it merely dis-

solves without yielding any compound. In like manner, when
freshly precipitated cupric oxide or zinc oxide is added to a solu-

tion of phyllocyanin in boiling alcohol no combination takes

place. A very different effect is observed when either of the

two oxides is employed along with acetic acid. When cupric

oxide is added to a solution of phyllocyanin in boiling acetic

acid the solution acquires at once a deep greenish blue colour,

and it no longer contains uncombined phyllocyanin, for its spec-

trum is different, and, on standing, it deposits lustrous crystals,

which doubtless consist of a compound containing phyllocyanir,

acetic acid, and copper. If zinc oxide be employed, a similar

effect is observed : the liquid acquires an intense green colour

like that of a chlorophyll solution, and now contains the corre-

sponding acetate of phyllocyanin and zinc. The same phenc-

menon is seen when ferrous oxide, manganese oxide, or silver

oxide is taken, liquids of various shades of green being obtained

which contain phyllocyanin compounds ; but no similar com-

pounds are formed when potassium, sodium, barium, ca'cium,

magnesium, or lead acetate is employed. Acetic acid v, how-
ever, not the only acid which yields the reaction. If palmitic,

stearic, oleic, tartaric, citric, malic, or phosphoric acid 1 e em-
ployed, it takes place just as with acetic acid, but in some cases

time is required for its completion. Oxalic acid, however,

seems to be without effect, and tartaric acid fails in some cases.

The behaviour of phyllocyanin towards zinc oxide in the

presence of acids may serve to explain a peculiar phenomenon
first observed by Prof. Church, and subsequently described by

Tschirch. The former took chlorophyll that had become brown
on standing, and, acting on it with zinc powder, obtained a body
yielding green solutions, which he took to be regenerated

chlorophyll. Tschirch acted on Hoppe-Seyler's chlorophyllan

with zinc powder and observed the same phenomena, the con-

clusion at which he arrived being the same, viz. that chlorophyll
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is reproduced from chlorophyllan by reduction. It is probable,

however, that what they obtained was in reality a zinc compound
of phyllocyanin, and would have been formed just as well by

using zinc oxide. Chlorophyllan is probably an impure substance

containing some fatty acid along with phyllocyanin, so,-'hat by

the action of zinc oxide it may yield a compound similar to those

above mentioned. The expeiiment was tried with the crude

product obtained by passing hydrochloric acid gas into a solution

of chlorophyll. Some of this was dissolved in alcohol, and the

solution was boiled with zinc oxide, when it gradually became of

a bright green like a solution of chlorophyll, but its spectrum

differed, being identical with that of the zinc compounds obtained

directly from phyllocyanin.

May 21.—" Contributions to the History of the Pleiocene and
Pleistocene Deer. Parti. Ceiinis verticornis, Cervm savini."

By W. Boyd Dawkins, M.A., F.R.S., F.G.S., Professor of

Geology and Palaeontology in the Victoria University.

The numerous cervine remains which occur in the various col-

lections in Britain and on the Continent have been studied by

the author for the last twenty-five years, and in this communica-
tion two species, the one hitherto ill-defined, and the other new
to .science, have been described.

The first, or CiTvm veyticoniis, Dawkins, remarkable for the

singular forward and downward curvature of the first tine, is

represented by a large series of skulls and antlers, which enable

the author to define the changes in antler-form from youth to

old age, as well as to relegate it to the division of deer with

palmated antlers, and to establish its geological age to be Pleio-

cene and early Pleistocene in Norfolk and Suffolk.

The second, or C-tims saviiii, is represented by several skulls

and many antlers, which present considerable modifications in

form at vaiying ages. It also belongs to the section of deer

with palmated antlers, and is probably the ancestral form of

the extinct {Cciviis lirowni, Dawkins) and living (C. dama) types

of fallow deer. It has hitherto only been met with in the early

Pleistocene forest-bed series of Norfolk and Suffolk.

Mathematical Society, May 14.—J. W. L. Glaisher,

F.R.S., President, in the chair. —B. Hanumanta Rau, Madras,

was elected a member.—Papers were read by Rev. T. C. Simmons,
on an application of determinants to the solution of certain types

of simultaneous equations : and by H. M. Jeffery, F.R.S., on
binodal quartics, on the latter of which "the President, S.

Roberts, F.R.S., and the author made further remarks.—Mr.
Tucker read part of a paper by Prof. J. Larmon on the flow of

electricity in a system of linear conductors.

Zoological Society, May 19.—F. Du Cane Godman,
F.R.S., in the chair.—A letter was read from the Rev. G. H. R.

Fisk, C.M.Z..S., respecting the capture of a Sea-snake among
the rocks at the entrance to Table Bay, which he believed to be

referable to Pelamis bicnior.—A letter was read from Mr. B.

Crowther, stating that he was about to send the Society a pair

of Duckbills (Orniihorhynchus paradoxus), and giving some
instructions as to the treatment of these animals in captivity.

—

Mr. F. Day exhibited and made remarks on a curious specimen

illustrative of an extensive injury to the intestines of a Trout and

its subsequent recovery therefrom. Mr. Day also exhibited a

piece of the sifting-apparatus of the Basking-Shark, together

with specimens of the food upon which it lives ; and an example
of the Vendace taken in Derwentwater Lake.—Mr. Osbert II.

Howarth exhibited a specimen of coral of the genus Dendro-

fhyUii attached to a brown stoneware bottle, which had been

dredged up in the Atlantic, off Madeira, at a depth of about

fifteen fathoms.—A communication was read from Prof. J. von

Haast, C.M.Z.S., on Dinoriiis ow'iii, in which the author gave

a detailed description of the bones of this recently-discovered

new species of the extinct wingless birds of New Zealand, which
was remarkable for its small size.—A communication was read

from Dr. St. George Mivart, F.R.S., containing notes on the

genetic affinities of the group of Pinnipeds.—l5r. F. H. H.
Guillemard read the third part of his report on the collection of

birds formed during the voyage of the yacht Marchesa. The
paper dealt with the birds obtained on the island of Sumbawa,
a locality hitherto almost unknown to ornithologists. During
the Marchesa''s short Nnsit examples of thirty-nine species were
collected. Of these, two

(
Turnix pnvd/i and Zosterops swiiha-

7'-fm's) were new to science. The remaining species had been
previously recorded from islands to the eastward or westward in

the same group.—A communication was read from Dr. Hubrecht,
C.M.Z.S., containing a description of a Pennatulid obtained by
Capt. St. John in the Japanese Sea at a depth of seventy-one

fathoms. A careful examination of the specimen in question

induced the author to assign it to a new genus and species,

which he proposed to name Echinoptihim mackiiilosliii.—Mr.
Herbert Druce, F.Z. S., read a paper on some new species of

Lepidoptera-Heterocera, foundecl on specimens obtained by the

late Mr. C. Buckley in Ecuador, to which were added descrip-

tions of some recent acquisitions of the same group from various

other localities.—Mr. F. D. Godman, F.R. S., read descriptions

of the Lepidoptera collected by Mr. H. H. Johnstone on
Kilimanjaro. The collection contained examples of twenty-one

species of the Rhopalocera and six of Heterocera. Of the •

Rhopalocera the author described three species as new.

Geological Society, Jlay 13.—Prof. T. G. Bonney, D.Sc,
LL.D., F.R.S., President, in the chair.—William Horton Ellis

and Prof. J. Iloyes Panton, M.A., were elected Fellows; and

Prof. J. Gosselet, of Lille, a Foregn Member of the Society.

—

The following communications were read :—On the Ostracoda

of the Purbeck formation, with notes ou the Wealden species,

by Prof. T. Rupert Jones, F.R.S., F.G.S.—Evidence of the

action of land-ice at Great Crosby, Lancashire, by T. Mellard

Reade, F.R.S.—The North Wales and Shrewsburj' co.al-fields,

by D. C. Davies, F.G.S. After discussing the origin of coal-

beds, and the causes of their variation in structure and quality,

the author proceeded to describe the North Wales and Shrews-

bury coal-field, which consists of three parts : (i) The Shrews-

bury field south of the Severn, exclusively composed of Upper
Coal-measures ; (2) the tracts north of the Severn, extending

from near Oswestry to north of Wrexham ; and (3) the Flintshire

coal-field. The first and second are separated from each other

by the alluvial plain of the Severn and Vyrmoy, and the second

and third by the Great Bala and Yule faults. Some remarks on

the scenery of the Welsh border-land followed, and then a

general section of the Carboniferous system, as developed in the

country described, was given, the Permian beds being included,

as the author considered them the upper portion of one great

division of Palaeozoic time. The section was as follows, with

the maximum thickness of each subdivision :

—

Thickness in yards

1. Dark red Sandstone 210 1

2. Ifton or St. Martin's Coal-measures 75 f Permian, 590

3. Red marls with calcareous matter .. 180 I yards.

4. Green rocks and Conglomerates ... 125 )

5. Upper Coal-measures 80
~i

6. Cefn rock to Cefn coal loo
| Coal-measures,

7. Cefn coal to Lower yard-coal 270)-
fifir vards

8. Lower yard-coal to Chwarcle coal... 80
|

•'

'

9. Chwarcle coal to Millstone Grit ... 135 J

1255 yards

A detailed lescription of the strata was next given, heginning

with the lowest, together with details of each coal-seam as

worked in various parts of the field. After describing the beds

from the Millstone Grit to the Cefn rock in the North Wales

coal-field, the author proceeded to notice the Upper Coal-

measures and Permian strata in the Shrewsbury area, and showed

that no break exists between the two, the former passing gradu-

ally into the latter. Pie then discussed the probability of Lower
Coal-measures existing beneath the upper beds near Shrewsbury,

and showed from sections that the existence of the lower measures

might be anticipated. A similar inquiry as to the presence of

the Coal-measures beneath the New Red Sandstone of the Vale

of Clwyd .should also, in the author's opinion, be answered in

the affirmative. The organic remains found in the different beds

were briefly noticed, and then the faults of the district were dis-

cussed at some length. The principal faults run north and south,

with an upthrow to the east, but are crossed by lines of fracture

running east and west. In conclusion, the correlation of the

strata in the North Wales and Shrewsbury coal-fields, and

especially of the coal-seams, with the beds found in other parts

of Great Britain, w^as discussed, and a section was given to show

the representation of the different measures in various coal-basins.

The author was disposed to adopt four subdivisions rather than

three only, as usually accepted, and pointed out some of the

characteristics of each subdivision.

Royal Meteorological Society, May 20.—Mr. R. H.
Scott, F.R.S., President, in the chair.—Dr. H. Dobell and

Mr. J. N. Longden were elected Fellows of the Society.—The
following papers were read :—The temperature zones of the

earth considered in relation to the duration of the hot, temperate,
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and colli period, and to the effect of temperature upon the organic

world, by Dr. W. Koppen, Hon. Mem. R. Met. Soc—Velocities

of winds and their measurement, by Lieut.-Col. H. S. Ivnight,

F. R. Met. Soc. The author, after describing the various ways of

ascertaining the direction and velocity of the wind, makes several

suggestions for the improvement of Robinson's anemometer.

—

On the equivalent of Beaufort's scale in absolute velocity of

wind, by Dr. W. Koppen, Hon. Mem. R. Met. Soc. The author

refers to Mr. C. Harding's paper read before the Society in

December last on the anomalies in the various wind velocities

given by different authors as equivalents for the numbers in

Beaufort's scale, and, as illustrating the point, calls special atten-

tion to the want of agreement between the velocities obtained by

Mr. Scott and those subsequently obtained by Dr. Sprung, and

confirmed by himself.—Note on a peculiar form of auroral cloud

seen in Northamptonshire, March I, 18S5, by the Rev. James
Davis.

Edinburgh

Royal Physical Society, May 20.—Prof. Duns, D.D.,

F.R.S.E., President, in the chair.—The following communi-

cations were read, viz. :—On new Selachian remains from the

Calciferous Sandstone series, by Ramsay H. Traquair, M.D.,

F.R.S., L. and E.—Observations on living Cephalopoda, and

note on /.ciAX'o >/-#(«/ (Steenstrup), by \V. E. Hoyle, M.A.,

F.R.S.E.—Note on ulceration of the skin of a fish, by G. Sims

Woodhead, M.D., F.R.C.P.E.—Note on the presence of a

double dorsal vessel in certain earthworms, by Frank E. Beddard,

M.A., F.R.S.E., F.Z.S.—The north-west coasts of Sutherland

and their bird-life, by John A. Harvie-Brown, F.Z.S., F.R.S.E.

—Note on the contents of two bits of clay from the elephant bed

at Kilm.aurs in 1S17, by James Bennie, H.M. Geological

Survey. The Secretary (Mr. Robert Gray, V.P.R.S.E.) drew

attention to several interesting birds that had been taken during

the present month on the Island of May by Mr. Agnew, light-

house-keeper, and forwarded to Mr. J. A. Harvie Brown, in

whose collection they had since been placed. These were two

specimens of the Ortolan bunting (Evthatiza horltilana) and

others of the pied flycatcher (Miiscicapa airicapilla), red-backed

shrike (Laiiitis collurio). The Secretary remarked that these

birds had occurred during their spring migration, and that in the

case of the Ortolan bunting the captures proved that any Scottish

specimens of the bird that had been recorded could not be said

to be escaped birds, seeing that they had been in company with

well-known migratory species, and were in all likelihood on

their way to Scandinavia, where they were known to breed.

Linnean Society of New South Wales, March 25.

—

Prof. W. J. Stephens, M.A.. F.G. S., President, in the chair.

—

The following papers were read :—On a Devonian fossil, allied

to VVort/ieiiia (de Koninck), from New South Wales, by F.

Ratte.—On the Phoriaspongice (Marshall), by Dr. R. von Len-
denfeld. Both species described by Marshall have been found

by the author, who considers them, together with some new
species discovered by himself, to be Ceraospongije, with flesh-

spicules, and not, as Marshall had supposed, Desmacidanidae, or

CianidcE, living in sand. There exist many sponges on the Aus-

tralian shores with a skeleton consisting of arenaceous fibres,

which form an irregular network, thus connecting the Phoria-

spongiEB with the ordinary horny sponges. Eleven species of

homy sponges, with fleshspicules, have been found in Aus-
tralian waters. Their spicules are described and their relative

position to other sponges discussed. The author upholds his

previously published views on the relationship between Cerao-
spongia and Monactinellidje, and discusses the hypothesis

recently put forward by Vosmaer.—Synonymy of, and remarks
upon, four species of shells, originally described by Dr. J. E.

Gray, by John Brazier, C.M.Z.S.,'&c.—Notes on the Australian

.\mphipoda, by William .\. Haswell, M..\., B.Sc., &c.—On
the Toxoglossate Mollusca of New Zealand, by Capt. F. W.
Hutton, F.G. S.—Notes descriptive of some rare Port Jackson
fishes, by J. Douglas Ogilby, Assistant in Zoology, Australian

Museum, Sydney.
Paris

Academy of Sciences, May 25.—M. Bouley, President,

in the chair.—After the formal proceedings, the President re-

ferred in the following terms to the late Victor Hugo :
—"France

is to-day widowed of one of her great writers, a man by whose
works of genius the gloiy of our land has been spread furthest

and widest during the present century. Victor Hugo is about

to descend into the grave, but by the greatness of his writings he

is himself saved from death. Years may henceforth roll on until

they are reckoned by hundreds and thousands ; but in the series

of future ages there never will be a time when Andre Chenier's

lines on Homer will not also be applicable to our great poet :

—

" Trois mille ans ont pass^ sur la cendre d'Homere,
Et depuis trois mille ans Homere respecte

Est jeune encor de gloire et d'immortalite."

For the work of Victor Hugo belongs to that class which defies

years and for everlasting ages secures the youth of glory and im
mortality to those by whom it has been accomplished. And now
the five Academies of the French Institute must consider it a

sacred duty to render like homage to this great memory. Our
Bureau has the honour of asking you, in sign of mourning, to

suspend your proceedings for to-day." The proposal having

received general assent, the public meeting of the Academy was

adjourned.—Account of an elliptical halo of unusual brilliancy,

and evidently connected with the halo of 22° so frequently

noticed for some weeks past, observed during the afternoon of

Tuesday, May 19, by M. A. Comu.—A contribution to the

history of sulphur and quicksilver, by M. Berthelot.—Note on

the algebraic integers of linear equations, by M. E. Goursat.

—

Demonstration of a particular property of geometrical curves of

double curvature, by M. V. Jamet.—On the verification of the

laws of vibration of circular plaques, second note, by M. E.

Mercadier.—Remarks on the peculiar properties of the electric

current generated by the rheostatic machine, by M. Gaston
Plante.—On a method of determining and recording the charge

of electric accumulators, by MM. h. Crova and P. Garbe. The
authors claim to have discovered a means of determining and

automatically recording the exact amount of energy stored in

accumulators, and so regulating the discharge as to be able to

ascertain the quantity still held in reserve at any given moment.

The machines used in their experiments were of the Plante type

modified by Faure.—Note on the phenomenon of crj'stalline

superfusion of sulphur, and on the velocity of transformation

from prismatic to octahedric sulphur, by M. D. Gernez.—Re-

marks on the composition of the persulphuret of hydrogen, and

on the nacreous variety of sulphur, by M. P. Sabatier.—Note on

the product ofaddition PhFl^Br- obtained by the action of bromine

on the trifluoride of phosphoras, by M. H. iloissan.—A syn-

thesis of some specimens of anorthite recently obtained from the

gas-works of Vaugirard, by M. Stanislaus Meunier.—Note on

the microscopic anatomy of Dcntaliitin entale from the Roscoff

coast, by M. H. Fol.—On the Penian formations (red sand-

stones associated with clay-stone and felspar grit) prevalent in

the secondary ranges of the Vosges Mountains, by M. Ch.

Velain.—The election of M. Laguerre as member of the section

for geometry in the place of the late M. Serret was confirmed by

the President of the Republic.

Berlin

Physiological Society, May i.—Dr. Raudnitz had sub-

jected to examination, by new experiments, a statement advanced

by Profs. Eulenberg and Landois, and which was controverted

by several investigators, namely, that there was a vasomotor centre

having its seat in the cortex of the cerebrum. For the measure-

ment of the peripherical temperature he made use of mercurial

thermometers, which he fastened into the paw of the animal. It

was found, by preliminary experiments, that subcutaneously in-

serted thermometers, on stimulation of the nerves or of the

central organs, yielded variations of temperature essentially

different from, often opposite to, those fixed into the paw—

a

circumstance referable, no doubt, to the infli'.ence of the con-

traction of the muscles. Thermo-electric piles, again, were

not suitable for application, for the reason that it was not

possible to find for the second contact a medium that remained

constant as far as o°04 C. Dr. Raudnitz had investigated a

large number of conditions influencing the temperature of the

skin, such as motion, the muscular rhythm, paralytic poisons,

the situation of the puralysed animal, &c. Of the pheno-

mena observed in the course of such investigation, the fact

was specially striking that the difterence in the situation of

the investigated extremity was able to give rise to differences of

temperature as great as 13° C. The results of the whole in-

vestigation went to show that it was not possible to demonstrate

with certainty the existence of a vaso-motor centre in the

cortex of the cerebrum. In the case of each epileptic attack

resulting from stimulation of the membrane the change of tern-
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perature in tlie skin was induced in large part by the muscular
movement, and in part also otherwise. Whether, however, the

influence of the stimulation of the brain on the vaso-motor

system was direct or indirect was a question not to be deter-

mined either by experiments of stimulation or by extirpa-

tion of the part of the cerebral cortex concerned. — Dr.

Leo communicated his experiments on the formation of fat and
conveyance of fat in the case of phosphorus-poisoning. Seeing

that some physiologists ranged themselves on the side of the

view that fat, and especially in fatty liver after phosphorus-
poisoning, was formed in the body through decomposition of

albumen, but others, on the contrary, held that the fat of the

internal organs was derived from the alimentary fat, either

directly conveyed to these organs, or transported from the skin,

where it had been deposited, the speaker instituted the following

experiments : two young guinea-pigs of the same litter, of very

similar constitution, and of almost the same dry weight, were
kept in a state of hunger for a considerable time ; then one
was poisoned with phosphorus, and after three days both were
killed. On determining the fatty contents of each of the

animals, it was found that the poisoned animal showed a very
considerably larger percentage of fat than the other. It had
now to be ascertained what amount of fat an animal experi-

mented on had before, and what amount it had after the

phosphorus-poisoning. For this purpose two rats were employed,
living under precisely the same conditions. One of them,
accordingly, was killed on the same day on which the poisoning
of the second begun. After three days the latter was likewise

killed, and an essentially smaller quantity of fat was found in the

poisoned animal than in the former. Finally, experiments were
made with eighteen frogs, of which six were killed before the

poisoning, six after the poisoning, and at the same time with
these, six control frogs were killed. The result was that the six

poisoned frogs contained a larger per cent, of fat than the six

killed before the poisoning, and than the six unpoisoned and in

other respects similar frogs. In all experiments the fatty

contents of the liver after the phosphorus-poisoning were con-

siderably greater than in the case of the unpoisoned animals.

The increase per cent, of the liver fat, in comparison with the

dry substance, tended to show with great probability that fat

was not only formed anew, but was conveyed to the liver from
other quarters. According to present views fat was formed in

the body of the animal only by decomposition of the albumen, and
it was conjectured that the lecithin was an intermediate product
of this transformation. The quantitative determination of the
lecithin in the animals poisoned with phosphorus, and in the
control animals yielded, however in both, like percentages, so

that this conjecture was not confirmed by the experiment.

Rome
Reale Accademia dei Lincei, March 15.—The unthmk-

able ; a logico-psychologica! note by Signor Bonatelli. In
this note the author proposed to show that what is called

the impossibility of thinking a thing is not really an im-
possibility on the part of the thinking subject to form any
given thought, but rather either the absolute impossibility of

imagining or the impossibility of the existence of the object.

And in this fact there is found a confirmation of that philo-

sophical doctrine which maintains the existence of the ideal.

That which is absolutely unthinkable is out of all relation to our
thought, and we can say nothing about it.—Concerning a vase

found at Metapontum with a Greek alphabet of the Achaean
colonies of South Italy. Signor Barnabei exhibited a vase found in

a burying-place during the excavations now being carried on at

Metapontum, and which may be considered one of the most im-
portant discoveries that have been made in recent times. The
vase is in perfect preservation and shows by its form that it

belongs to about 300 B.C. In the annular space surrounding
the raised rim the letters of the entire alphabet are inscribed.

Signor Barnabei, after citing the opinions of various authors on
the origin of writing, showed that it could not be attributed to

the Phoenicians, but that the art of writing was actually intro-

duced into Italy by the Greeks.—On the distribution in latitude

of the solar maculae, faculte, protuberances, and eruptions ob-
served in 1884 in the Royal Observatory of the College of
Rome. In this note Signor Tacchini explained at length the
methods by which his observations on the solar maculse,
faculae, and protuberances were made, and the tables re-

lating to them drawn up, as well as the means t.aken

to insure the accuracy of both. He defended, against the

criticisms of Prof. Respighi, the conclusions which he had
laid before the last meeting of the Academy on the strength
of his own observations and those of other astronomers.
—Resumption of the observations of red glows. Prof. Ricco
communicated the conclusion of his previous note, in which he
gave an account of all the observations made by him on red
glows from December, 1883, to April, 1884. As some features

of the phenomenon would induce us to admit the presence of

au extremely fine dust at a great height in the atmosphere, Prof.

Ricco wished to ascertain the fact as to whether fresh dust had
fallen during and after the glows. But the examination of the

du-t collected at those times in rain-water or water long exposed
to the air, showed no traces of fresh dust in the atmospheric
deposits, and, in particular, no recognisable traces of volcanic

dust.—Other communications:—Prof. Millosevich communi-
cated the observations made by him on a new planetoid between
Mars and Jupiter (245), discovered by Signor Borelly.—Drs.

Ciamician and Silber explained the reactions by means of which
they had succeeded in obtaining acetyl-pyrrol in a state of per-

fect purity without any trace of pyrrol-methyl-ketone. They
also stated the result of their experiments with a view to ob-
tain a sulphur acid from pyrrol-methyl-ketone : experiments
which show clearly the analogy between pyrrol, pyrridin, and
benzol.—Prof. Besso communicated a note by himself on trino-

mial equations, and in particular on those of the seventh degree.

—Dr. Bianchi communicated a note by 'himself on the triple

orthogonal systems of Weingarten.

Christiania

Society of Science, May 4.—The President, Prof. Guld-
berg, in giving an account of the working of the Society last

year, stated that there had been eighteen meetings, and that

fifty-two articles and papers had been presented by members.

—

The number of members is at present 112.— Prof. Lochman
gave a lecture on biology in relation to life.
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THE DARWIN MEMORIAL
T T is not often that the unveiling of a statue is attended
» with an interest at all comparable with that which
characterised this ceremony as performed last Tuesday
in the Great Hall of the Natural History Museum. If

the greatness of a man is to be estimated by the measure
in which he has influenced the thoughts of men it is

scarcely open to question that the greatest man of our

century is Charles Darwin. As Prof. Huxley remarked
in the course of his singularly judicious and well-balanced

address, Mr. Darwin's work has not only reconstructed

the science of biology, but has spread with an organising

influence through almost every department of philosophi-

cal thought. Yet it was not merely the greatness of the

naturalist which invested the proceedings in the Natural

History Museum with an interest so unique. It was
known to the whole assembly that the man whom they

delighted to honour was one whose moral nature had
been cast in the same lines of simple grandeur as those

which belonged to his intellectual nature. It therefore

only needed a passing allusion from Prof Huxley to

enable the whole assembly to reflect that it was due as

much to massiveness of character as to massiveness of

work that within three years of his death Mr. Darwin's

name should constitute a new centre of gravity in

every system of thought. And it was this reflection

which gave to the ceremony so unusual a measure
of interest. Around the statue were congregated the

most representative men of every branch of culture

from the Prince of Wales and the Archbishop of Canter-

bury, to the opposite extremes of Radicalism and free-

thought. Indeed, it is not too much to say that there can
scarcely ever have been an occasion on which so many
illustrious men of opposite ways of thinking have met to

express a common agreement upon a man to whom thev
have felt that honour is due. The international memorial
could not in any nation have found a more worthy site

than the one in which it has been placed
; but if anythino-

could have added to the " solemn gladness " with which
the personal friends of Mr. Darwin witnessed the pre-
sentation of this memorial, it must have been the evidence
which the assembly yielded that among the innumerable
differences of opinion which it represented, his memory
must henceforth be always and universally regarded as a
changeless monument of all that is greatest in human
nature, as well as of all that is greatest in human
achievement.

Concerning the statue itself, we have only to speak in

terms of almost unqualified praise. It is, in the truest

sense of the phrase, a noble work of art. The attitude is

not only easy and dignified, but also natural and char-
acteristic

;
the modelling of the head and face is un-

e.xceptionable
; and the portrait is admirable. The only

criticism we have to advance has reference to the hands
which not only do not bear the smallest resemblance to
those of Mr. Darwin, but are of a kind which, had they
been possessed by him, would have rendered impossible
the accomplishment of much of his work. Although this

Vol. XXXII.—-No. Sij

misrepresentation is a matter to be deplored, it is not one
for which the artist can be justly held responsible. Never
having had the advantage of seeing Mr. Darwin, Mr.
Boehm has only to be congratulated upon the wonderful
success which has attended his portraiture of the face and
figure

;
the hands were no doubt supplied by guess-work,

and therefore we have only to regret that the guess did
not happen to have been more fortunate.

The following is the address made by Prof Huxley, in
the name of the Darwin Memorial Committee, on hand-
ing over the statue to H.R.H. the Prince of Wales, as
representative of the Trustees of the British Museum :—
Your Roval Highness,— It is now three years since

the announcement of the death of our famous country-
man, Charles Darwin, gave rise to a manifestation of
public feeling, not only in these realms, but throughout
the civilised world, which, if I mistake not, is without
precedent in the modest annals of scientific biography.
The causes of this deep and wide outburst of emotion

are not far to seek. We had lost one of those rare minis-
ters and interpreters of Nature whose names mark epochs
in the advance of natural knowledge. For, whatever be
the ultimate verdict of posterity upon this or that opinion
which Mr. Darwin has propounded ; whatever adumbra-
tions or anticipations of his doctrines may be found in

the writings of his predecessors ; the broad fact remains
that since the publication, and by reason of the publica-

tion, of the " Origin of Species " the fundamental concep-
tions and the aims of the students of living Nature have
been completely changed. From that work has sprung a
great renewal, a true " instauratio magna " of the zoolo-

gical and botanical sciences.

But the impulse thus given to scientific thought rapidly

spread beyond the ordinarily recognised limits of biology.

Psychology, Ethics, Cosmology were stirred to their

foundations, and the " Origin of Species " proved itself

to be the fixed point which the general doctrine of evolu-

tion needed in order to move the world. " Darwinism,"
in one form or another, sometimes strangely distorted and
mutilated, became an everyday topic of men's speech, the

object of an abundance both of vituperation and of

praise, more often than of serious study.

It is curious now to remember how largely, at first,

the objectors predominated ; but, considering the usual

fate of new views, it is still more curious to consider for

how short a time the phase of vehement opposition lasted.

Before twenty years had passed, not only had the import-

ance of Mr. Darwin's work been fully recognised, but

the world had discerned the simple, earnest, generous

character of the man that shone through every page of his

writings.

I imagine that reflections such as these swept through

the minds alike of loving friends and of honourable anta-

gonists when Mr. Darwin died ; and that they were at

one in the desire to honour the memory of the man who,
without fear and without reproach, had successfully fought

the hardest intellectual battle of these days.

It was in satisfaction of these just and generous im-

pulses that our great naturalist's remains were deposited

in Westminster Abbey ; and that, immediately afterwards,

a public meeting, presided over by my lamented prede-

cessor Mr. Spottiswoode, was held in the rooms of the
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Royal Society, for the purpose of considering what further

steps should be taken towards the same end.

It was resolved to invite subscriptions, with the view of

erecting a statue of Mr. Darwin in some suitable locality
;

and to devote any surplus to the advancement of the bio-

logical sciences.

Contributions at once flowed in from Austria, Belgium,

Brazil, Denmark, France, Germany, Holland, Italy,

Norway, Portugal, Russia, Spain, Sweden, Switzerland,

the United States, and the British Colonies, no less than

from all parts of the three kingdoms ; and they came from

all classes of the community. To mention one interesting

case, Sweden sent in 2296 subscriptions " from all sorts

of people," as the distinguished man of science who trans-

mitted them wrote, " from the bishop to the seamstress,

and in sums from five pounds to two pence."

The Executive Committee has thus been enabled to

carry out the objects proposed. A " Darwin Fund " has

been created, which is to be helS in trust by the Royal

Society, and is to be employed in the promotion of bio-

logical research.

The execution of the statue was entrusted to Mr.

Boehm ; and I think that those who had the good fortune

to know Mr. Darwin personally will admire the power of

artistic, divination which has enabled the sculptor to place

before us so very characteristic a likeness of one w-hom

he had not seen.

It appeared to the Committee that, whether they

regarded Mr. Darwin's career or the requirements of a

work of art, no site could be so appropriate as this great

hall, and they applied to the Trustees of the British

Museum for permission to erect it in its present position.

That permission was most cordially granted, and I am
desired to tender the best thanks of the Committee to

the Trustees for their willingness to accede to our wishes.

I also beg leave to ofter the expression of our gratitude

to your Royal Highness for kindly consenting to represent

the Trustees to-day.

It only remains for me, your Royal Highness, my Lords

and Gentlemen, Trustees of the British Museum, in the

name of the Darwin Memorial Committee, to request you

to accept this statue of Charles Darwin.

We do not make this request for the mere sake of

perpetuating a memoiy ; for so long as men occupy them-

selves with the pursuit of truth, the name of Darwin runs

no more risk of oblivion than does that of Copernicus or

that of Harvey.

Nor, most assuredly, do we ask you to preserve the

statue in its cynosural position in this entrance-hall of

our National Museum of Natural History as evidence

that Mr. Darwin's views have received your official sanc-

tion ; for science does not recognise such sanctions, and

commits suicide when it adopts a creed.

No ; we beg you to cherish this Memorial as a symbol

by which, as generation after generation of students of

Nature enter yonder door, they shall be reminded of the

ideal according to which they must shape their lives, if

they would turn to the best account the opportunities

offered by the great institution under your charge.

The following reply was made by H.R.H. the Prince of

Wales :
—

Prof. Huxlev .\nd Gentle.men,— I consider it to be

a high pi'ivilege to have been deputed by the unanimous
wish of my colleagues, the Trustees of the British Mu-
seum, to accept, in their name, the gift which you have

offered us on behalf of the Committee of the Darwin
Memorial. The Committee and subscribers may rest

assured that we have most willingly assigned this honour-

able place to the statue of the great Englishman who has

exerted so vast an influence upon the progress of those

branches of natural knowledge the advancement of which

is the object of the vast collections gathered here. It

has given me much pleasure to learn that the memorial

has received so much support in foreign countries that it

may be regarded as cosmopolitan rather than as simply

national ; while the fact that persons of every condition

of life have contributed to it affords remarkable evidence

of the popular interest in the discussion of scientific

problems. A memorial to which all nations and all

classes of society have contributed cannot be more fiti\-

lodged than in our Museum, which, though national, is

open to all the world, and the resources of which are at

the disposal of every student of nature, whatever his

condition or his country, who enters our doors.

CLAUS'S "ELEMENTARY TEXT-BOOK OE
ZOOLOGY"

Elementary Text-Book of Zoology. Special Part: Moi-

lusca to Man. By Dr. C. Claus. Translated and

edited by Adam Sedgwick, M.A., Fellow and Lecturer

of Trinity College, Cambridge, with the assistance of

F. G. Heathcote, B.A., Trinity College, Cambridge-

(London : W. Swan Sonnenschein and Co., 1S85.)

THE first 109 pages of this volume are devoted to thf

Mollusca and Tunicata, and the remarks offered in

Nature (vol. xxxi. p. igr) in criticism upon Vo\. I. apply

equally well here.

The information imparted is fully up to date, and tl c

Tunicate section may be taken, on the whole, as a type

of that well-balanced and succinct writing indispensable

in a work of this order.

The unqualified statement on p. 9 that the moIlusc;i

are "bilaterally syminetricaT' is unfortunate, and typif ;l

of a general insufficiency and sketchiness, evident throuj :

-

out the entire work, in the diagnoses given of the l;i

groups. No better instance of this can be quoted li

those relating to the birds and mammals, where charact.-

;

so vitally important as the modes of articulation of the

jaw-apparatus upon the skull are omitted, and, although

mentioned elsewhere, are inserted without that emphasis

demanded of prima facie characters applicable to both

the living and extinct forms.

It is disappointing to find the invertebrate digestive-

gland still spoken of as a "liver," no mention being made

of the researches of Weber, Barfurth, and others, into its

structure and functions. It is highly desirable in a book

of this kind that any statements made concerning animals,

such as are likely to fall into the hands of the average

student, should be absolutely reliable. It cannot be

said (p. 52) that the shell of Aplysia is "covered

by two lobes of the foot," and the beginner would soon

find that Limax and Arion are not the only common

Gasteropods in which the pedal gland is present, while.
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from the statements made on p. 27 he would never infer

that the common Anodon shell is destitute of teeth. The
Argonauta, although somewhat less commonplace than

the aforenamed, is to be found in our museums, and no
mention is made in this volume of the exceptional

characters of its shell—in fact, the beginner would rather

infer from the descriptions given that it is a normal

Cephalopod shell. Less pardonable are the inadequate

remarks devoted to the rest of the Cephalopod group,

which are especially unfortunate in their reference to

connecting-links with the extinct forms. The anomalous

but characteristic Aptychi go without a mention.

Viewed in the light of Prof Moseley's recent dis-

coveries, the reasons adduced on p. 44 for the absence of

the cerebral ganglia in Chiton are of some interest, as a

caution against making too sweeping generalisations.

Under the head of Molluscoidea there is a bare men-
tion of the genus Rhabdopleura, and we are at a loss to

conceive why the reference to this important form printed

in the original index should have been omitted in the

translation.

Turning now to that portion of the work which fol-

lows, the fact that but 231 pages are devoted to the Ver-

tebrata, exclusive of Tunicates, is sufficient in itself to

raise suspicion, especially when we reflect that 115 pages

of Vol. I. are given up to Tracheates alone. When
Mr. Sedgwick published the first volume of this work it

was patent to any one familiar with the original that

nothing short of a complete revision of the Vertebrate

section could justify that claim set up by him in his trans-

lator's preface. Having admitted his willingness to

supplement the original where he "thought it necessary"

—thereby, we presume, countenancing the weakness of

the volume now before us— it is surprising to find how
little he has carried that resolve into execution, the more
so as he acknowledges the assistance and advice of others,

some of whom are authorities. That this defect is not

due to any want of intention on the translator's part is

clear from insertions such as that on p. 167 ; but we look

in vain for dozens of other similar modifications, con-

nected with matters of infinitely greater importance than

that just referred to. Similarly, why should the recent

discovery of the meroblastic segmentation of the Mono-
treme's &^s, be inserted by the translators and referred to

some two or three times when there is no mention what-

ever of the far more weighty characters of the skull of

that group? Even were defects such as the above-named
rectified, the book would still remain wholly insufficient

and incompetent. The exclusive use of the old classifica-

tion of birds—the dogmatic statements made concerning

many of the most involved fields of Vertebrate morpho-

logy ; for example, that of the auditory ossicles, where

Reichert's views are alone given—the entire omission of

any description of such a characteristic structure as the

lizard's hind-limb and ankle-joint—the feeble and con-

fused descriptions of the vertebrate skull, obvious through-

out the entire work and ushered in on p. 118 by the bar-

barous " OS lingiiah " and " copula "—the ambiguous state-

ments made on p. 1 24concerning the vertebratediaphragm,

which still (p. 250) finds its place among the respiratory

organs of birds, are, to say nothing of other similar de-

fects, sufficient in themselves to stamp the vertebrate

portion of the Text-book as little short of a failure.

That that section of the work falls short of the needs

of the English-speaking student is certain, especially

as it is so far behind other manuals current in the

tongue. Errors, the bare enumeration of which would be

superfluous, are predominant on all hands, and the reten-

tion of the " Cetacea Carnivora" and " Cetacea Herbivora

or Sirenia " {sic) of the ancients, is, leaving the Hydrosauria

with its sub-classes aside, certainly not creditable to any

one concerned. We heartily recommend the invertebrate

portion of the work to the student. He may find that

which follows useful, but he need be no specialist to see

tiiat it is insufficient on all points, and absolutely

inaccurate and misleading on many of vital importance.

It but remains to enumerate certain of the more con-

spicuous defects, respecting which at least, should a

second edition of the work be demanded, it is to be

hoped that the translators will see fit to effect an

alteration.

The cumbrous and fanciful method of accounting(p. 1 13)

for the characters of the thoracic region of the vertebrate

body is to be regretted, leading the beginner, as it does

to suppose this to be the most modified region of the

trunk—a conception the precise reverse of that which the

properly-trained student will soon form for himself The

exclusion of the teeth from the list (p. 119) of dermal

derivatives and the complete confusion between scutes and

scales evident throughout, are but slight faults compared

with such as we have already enumerated. On p. 127 we

are introduced to a thorough mixing up of the urinary

receptacle of fishes with the allantoic bladder of .Amniotes

—a serious error, and one which the translator ought to

have been expected to rectify.

The above remarks apply more especially to the

general part of the vertebrate section of the work ; but,

on passing to that treating of the special groups, we find

a general feebleness nowhere more evident than in that

portion devoted to fishes. The diagnoses of that group are

meagre in the extreme, and descriptions of even their

tails such as are given on p. 164 are wanting in accuracy.

No wonder, then, that the "jugular " pelvic fin should be

once more to the front, that there is a disregard of cha-

racters so important as are those of the maxillary appa-

ratus of Teleostei, and that such genera as Albula,

Cheirocentrus, Megalops, &c., go unnoticed. The treat-

ment of the Sauropsida is no less unfortunate than the

above. Reference has already been made to some of the

more conspicuous defects of this section, barely less

pardonable than which are the bad descriptions of the

bird's manus (p. 237) and the bare mention of the struc-

ture of the avian lung.

We are told on p. 243 that birds possess a rudimentary
" corpus callosum," no mention being made of that tract

which may probably answer to it in Amphibia. The

treatment of the Sauropsidian pelvis and of the bird's

shoulder-girdle are miserably poor, and the student is

informed on p. 196 that Crocodiles possess an " abdominal

sternum," which is " composed of a number of ventral

ribs (without dorsal part) "
; he will learn a valuable lesson

who—Prof Claus's manual in hand—discovers for himself

that the ventral sternal ribs and these abdominal splints

coexist in Hatteria, skeletons of which are now to be

found in our museums. Considering the above facts, it

is not surprising that nearly all reference to important
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matters of affinity between living birds and reptiles should
be overlooked. The characters of the mesotarsal joint

and of the tarso-metatarsus are imperfectly defined, and
those of the pelvis of Apteryx ignored ; while among the
extinct forms, the Dinosaiiria—several of whose features

we are told on p. 220 " recall mammals, especially the

Pachydermata "—the Ornithoscelida, and the Odontor-
nithes, are all dismissed in a few lines. Little would the

student, taking his text from this work, dream of the
noble array of direct affinities to be found among even
living birds and reptiles.

The translators have evidently realised that the state-

ments reproduced on pp. 1 98 and 215, concerning the

lizard's quadrato-jugal arcade are contradictory, and a

supplemental paragraph of their own on p. 198 only

serves to increase the perplexity. Chapter IX. is devoted to

the Mammalia, but 69 pages of it starting with the asser-

tion (p. 282) that the Monotremes' hemispheres are "still

smooth," is poor fare. The cutting down of every group
of mammals to a minimum would be in a sense pardonable,
if only concise diagnoses were given such as should cover
the broad lines of modification ; but when, bearing in mind
certain of the more glaring defects of this chapter referred

to at the outset, we read (p. 306) that the Whales approach
the Ungulates " through the Sirenia," and that the
" Sirenia are intermediate, so far as their form is con-

cerned, between the whales and seals "
(p. 309), our faith

is shaken in that which remains. There is the usual con-

fusion concerning the position and movements of the

hind-limbs of the Pinnipedia, the condition of the parts

in the eared seals being entirely overlooked. In diagnosing
a group of animals for purposes such as are here required,

where the living and the extinct are both under considera-

tion, it is but fair to assume that special attention should
be paid to the hard parts, the teeth not e.xcepted

;

but we look in vain for statements such as shall em-
body the extremes of modification of these parts in any
one group of living mammals—for example, in dealing with

the Rodents the utmost sketchiness prevails, the modi-
fications of even the fibula are not hinted at, and while

Hydromys is placed among the mice with grinders if,

Heliophobius is not mentioned. No wonder, then, that

Hycemoschus should go unnoticed, that Hyrax should

here be found under the order Proboscidea (with a cau-

tion, it is true), and that the Carnivora, Cheiroptera,

Lemurs, and Primates should be treated with disrespect.

We are told (p. 301) that the epipubes support the mar-

supial pouch, and there is no reference at all to the most
important facts concerning the marsupial dentition.

There is something so specifically English about gross

vertebrate anatomy that we search in vain for bare men-
tion, not to say recognition, of discoveries bearing upon
the above, and many similar matters of first importance.

From what has been said it will be obvious to Eng-
lish students that the vertebrate section of Prof. Claus's

manual is weakest where works on the subject already

current in our language are strong ; and, with all

respect to our Continental cousins, we are of opinion

that the market is becoming overstocked with translations

such as that before us. Their period is past ; the English

student in earnest must sooner or later fit himself for

access to the originals, and the repeated production of

English versions serves only to prolong the fatal day. We

cannot but regret, though reluctantly, the publication of
this work in its present form, the more so as it threatens

to encourage the growing tendency to under-estiniate the
value of gross vertebrate anatomy, a field of labour

essentially English, but still the verv backbone of zoo-

logical science.

Mr. Sedgwick has performed the task of translation

with a thoroughness and skill deserving the thanks of his

countrymen. Some few passages in the original, at best

clumsy, might have been better rendered than they are
;

and settings such as the "above together,'' on p. 16,

might be advantageously modified. The translators give

in Vol. I. a list of English synonyms for the geological

terms employed in the original, but these are not always

adopted in Vol. II. ; thus we find the Jurassic beds re-

ferred to again and again as the "Jura," a rendering

certainly not that of English geologists. The origina.1 illus-

trations are for the most part excellent, and those which

remain are admirably selected. That on p. 2S4, however,

certainly does not illustrate the anatomy of the human
ear, and the figures selected from the classic of Johannes
Miiller, in illustration of the anatomy of the lamprey's

skull (p. 154) do scant justice to the work of a great

genius, and he a German. G. B. H.

CLIFFORD'S EXACT SCIENCES
The Common Sense of the Exact Sciences. By the late

W. K. Clifford. (London : Kegan Paul, Trench, and

Co., 1885.)

ONCE more a characteristic record of the work of a

most remarkable, but too brief, life lies before us.

In rapidity of accurate thinking, even on abstruse

matters, Clifford had few equals ; in clearness of exposi-

tion, on subjects which suited the peculiar bent of his

genius and on which he could be persuaded to bestow

sufficient attention, still fewer. But the ease with which

he mastered the more prominent features of a subject

often led him to dispense with important steps which had

been taken by some of his less agile concurrents. These

steps, however, he was obliged to take when he was

engaged in exposition ; and he consequently gave them

(of course in perfect good faith) without indicating that

they were not his own. Thus, especially in matters con-

nected with the development of recent mathematical and

kinematical methods, his statements were by no means

satisfactory (from the historical point of view) to those

who recognised, as their own, some of the best " nuggets "

that shine here and there in his pages. His A inematic

was, throughout, specially open to this objection :—and it

applies, though by no means to the same extent, to the

present work. On the other hand, the specially important

and distinctive features of this work, viz. the homely, yet

apt and often complete, illustrations of matters intrinsic-

ally difficult, are entirely due to the Author himself.

The Editor, in his Preface, tells us the whole story of

the difficulties he had to face in completing the volume

for press. All will sympathise with him when they find

that he had to furnish one entire chapter, and large por-

tions of two others, in addition to thorough revisal of the

whole. For Clifford's style is here entirely sui generis.

The track to his homely yet hardy expositions often lay

in regions where but a single careless step would have led
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to the Inconsequent or the Ridiculous. And one who
tries to imitate him successfullj' must possess not only his

nerve, but also his wonderful agility and resource of

every kind. We shall therefore say no more on the sub-

ject of the Editor's additions to the volume, than that his

daring has met with comparative immunity from the more

obvious dangers of his course.

The original title of the work was, we are told, The

First Principles of the Mathematical Sciences Explained

to the Non-Mathematical. There can be no doubt that

the new title is much to be preferred. We do not believe

that the Mathematical Sciences, even in their first

principles, can be explained to the Non-Mathematical.

Whosoever understands the explanation has, to that

extent at least, become Mathematical in the very act of

understanding. But this observation is made on the

assumption that Non-Mathematical means " uninstructed

in mathematics." There is another sense which the term

may bear:—viz. "incapable of understanding mathe-

matics." Among mankind there are none who more
persistently claim the almost exclusive possession of

the highest grade of human intelligence than do the

(so-called) Metaphysicians. How many of these self-

accredited possessors of all but superhuman acuteness

have been able to cross the Pons Asinoriim '? How many
have been able to understand even the objects (not the

processes) of mathematical investigation ? When the

answer comes (it probably will not come, as it can not come
in a favourable form) it will be time to comment on it.

The chief good of this book, and in many respects it is

very good, lies in the fact that the versatility of its gifted

author has enabled him to present to his readers many
trite things, simple as well as complex, from so novel a

point of view that they acquire a perfectly fresh and un-

expected interest in the eyes of those to whom they had
become commonplace. Surely this was an object worthy

of attainment ! But it is altogether thrown away on the

non-mathematical, to whom neither new nor old points of

view are accessible.

Considering the circumstances under which the book
has been produced, it would be unfair to comment on the

smaller errors. But there are a few very awkward state-

ments, and one or two grave errors, which ought not to

have escaped correction. We give an example of each

class. Thus, p. 16, the following statement is quite un-

necessarily puzzling :

—

" If we can fill a box with cubes whose height, length,
and breadth are all equal to one another, the shape of the
box will be itself a cube."

This out-germans German itself in the displacement of

the words from their natural position in English ; and, at

first sight, seems to be nonsense. Read it, however,

thus :
—

" If we can fill with cubes a box whose height, &c. . .
•

the shape of the box itself will be a cube,"

and the absurdity, suggested by the collocation, dis-

appears.

Again, p. 66, what are we to make of the following,

standing, as it does, without comment or explanation of
any kind ?

—

" The statement that a thing can be moved about with-
out altering its shape may be shown to amount only to
this, that two angles which fit in one place will fit also in

another, no matter how they have been brought from the

one place to the other."

Several most serious qualifications must be imposed upon

this statement before it can possibly be accepted as true.

The chapter on Motion properly forms a part of this

work, so far at least as kinematics is concerned. But it

seems to be a mistake to conclude it with a few editorial

sentences on the Laws of Motion. For here we have a

perfectly new subject, and one which would require at

least a full chapter to itself. It is probable enough that,

at some period of his life, Clifford imagined that it might

be possible to get rid of the idea of matter as well as of

that of force, and so to reduce Dynamics to mere Kine-

matics. He never so expressed himself to me. But

purely physical subjects were, properly speaking, beyond

his sphere ; his ideas about them were always more or

less vague, because always of a somewhat transitional

character, and were much modified at times by the

momentary turn of his philosophical speculations. We
are told in a foot-note to the first page of the Preface that

Clifford left his Kinetic (a companion volume to his

Km^mdiiic) in a completed state. Surely, keeping this in

view, the introduction of Laws of Motion into the present

work was superfluous.

This foot-note unfortunately strikes a jarring chord at

the very first opening of the book. We are told that

" more serious delay seems likely to attend the publica-

tion " of Clifford's completed MS. ; this is followed by a

mysterious species of protest or remonstrance. Clifford

could never have written in this vein. He would either

have kept silence, or have blurted out the whole truth.

Mystery and insinuation were not weapons of his, and

should not be employed in connection with his name.'

P. G. Tait

OUR BOOK SHELF
AVa' Commercial Plants and Drugs. No. S. By Thos.

Chiisty, F.L.S., &c. (London : Christy and Co., 155,

Fenchurch Street, 18S5.)

The eighth number of Mr. Thos. Christy's " New Com-
mercial Plants and Drugs " has recently appeared, and
the contents are of a similar character to those that have
preceded it, the most recently introduced commercial
products derived from the vegetable kingdom being enu-

merated and what has been written about them brought

together. The first plant referred to in the book is of

course the Kola nut [Cola acuminata), as being one of

the most important, or at least one that has attracted a

very large share of attention during the past year. This

article is illustrated by a coloured plate of the fruit and
seeds of this species, as well as of the Guttiferous plant

known as the Bitter Kola. Besides having the property

of cleansing or purifying and thus rendering wholesome
stagnant or foul water, it has also been used for clarifying

beer and spirits. One of its most remarkable properties

is in restoring the senses after partaking to excess of

intoxicating drinks. The most recent application of the

Kola nut, however, is in the preparation of a paste for

mixing with cocoa or chocolate, which it is said to im-

prove "both in strength and flavour to an astonishing

degree." It is considerably more nutritious and strength-

ening ; so much so indeed " that a workman can, on a

single cup taken at breakfast time, go on with his work
through the day without feeling fatigued."

In consequence of this and many other medicinal
' In Natuke, vol. xxxii. p. 4, Mr. Tucker intimated that Messrs.

Macmillan and Co. would publish the remaining mathematical papers of the

late Prof. Clifford.—Er.
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virtues the Kola nut is considered to have a great future

before it in European commerce, and is consequently
strongly recommended to the notice of planters in our
colonies for extensive cultivation. With regard to the
preservation of the germinating properties of the seeds,

Mr. Christy says he has received them in good condition,

both in baskets and barrels lined with the leathery leaves

of a tree known as the " bal tree." Some received in

dry loam arrived as fresh as when they were gathered,
and of some that arrived eighteen months since, the bulk
is stated to be perfectly fresh and retaining still their

beautiful red colour.

From a list of fifteen species of Myristica, the fruits or
seeds of which are described, the value of the nutmeg
genus is shown, especially as oil seeds. Seeds new to

commerce are frequently arriving in the Liverpool and
London markets, intended for the expression of oil and
for the preparation of oil cake. Such seeds are of a very
varied character and belong to widely different natural
orders, and not long since those of jfy)-istica suriiuim-
ensis came into Liverpool under the name of African nuts.

Upon analysis they were found to contain a large quantity
of solid oil or fat with an agreeable taste, and but little, if

any, odour, and when fairly pure it is said to resemble
cocoa butter.

Amongst other important economic plants or drugs
mentioned are the Coca {Erythroxylon coca), the medical
effects of which have attracted so much attention of late ;

the Jamaica Chewstick [Goiiania domingcmis), which, it

is stated, " has recently been introduced into this country
by one of our leading London dentists for use in tooth
powder and mouth wash," and also in the form of a fluid

extract as a gargle for relaxed throat.

(Jf Papaine, the active principle of the Papaw {Carica
papaya), some interesting records are given regarding its

effects in treatment of diphtheria, croup, indigestion,
dyspepsia, &c.

LETTERS TO THE EDITOR
[7'Af Editor does not hold himself responsiblefor opinions expressed

by his cotresl>ondents. Neither can he undertake to leturn,
or to correspond with the writers of, rejected manuscripts.
Nil notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep the^r le.ters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance even
ofcommunications containing interisting and novel facls.'\

Ocular After-Images and Lightning

In reply to Mr. .Shelford Bidwell's query whether the quiver
of the lightning flash is a purely subjective phenomenon or not, I

send the following extract from my note-book, made October,
1873 :

—
" A flasli of lightning consists of several separate

flashes all occurring within a fraction of a second of each other.

There was a very severe thunder storm at night, the thunder
almost continuous. Drawing the curtain across the window so
as to expose only a narrow slit of skylight, I observed this slit in

the looking-glass which I kept moving rapidly backwards and
forwards on its axis. Whenever a flash occurred, several images
of the slit appeared, showing that there wer-^ several successive
illuminations of the slit."

This was not the result I had expected, the experiment having
been suggested to my mind in consequence of some experiments
I had been making on the phenomenon of recurrent vision.

The results of these experiments were published in the Phil.
Mai;., December (supplement), 1872. One object of my experi-
ments was to determine in what way the colour of the recurrent
image depends upm the colour of the light producing it. By
using a sliding shutter and a small window covered with different

coloured glasses, I found that the colour of the recurrent image
tends to be of a tint complementary to that of the light causing
it, being, however, in all cases bluer than the complementary
tint. I add the following extract from my paper:—"A re

current image of an object may be produced without any appar-
atus whatever. To do this, place the right hand over the eyes

so that the palm of the hand covers the right eye, and the fingers

the left eye. If the middle finger be then raised for a moment,
so as to admit light for a< short a time as possible into the eye,

a recurrent image of any light-coloured object held against a
dark background may be seen. The effect is much better seen
by twilight or gaslight than in full daylight. This method of
producing a recurrent image is, however, much inferior to that in

which a sliding shutter is used, owing probably to the illumination

of the retina not being sufficiently instantaneous.

Cheltenham College, June 6 A. S. Davis

A Quinquefoliate Strawberry

In your issue for April 30 (vol. xx.xi. p. 601) is an account ot

a quinquefoliate strawberry. In the garden of the New York
Agricultural Experiment Station at Geneva we have some second
year seedling strawberries, some of which are bearing three,

four, and five leaflets on the same plant, the leaves all large and
perfect. We have other plants in which the two extra leaves

are borne half way down the petiole, and which attain fair size,

and yet others where these stipulary-like appendages are reduced
to hair-like bracts. The variety of strawberry introduced under
the name "Mrs. Garfield" frequently has these bract-like

appendages. While speaking of the strawberry, I would remark
that seedling strawberries very frequently are unifoliate during
their early growth, and it appears as if Duchesne's Fragaria
ffionophylla may be regarded as an instance of arrested develop-

ment in one of these one- leaved younglings.

E. Lewis Sturtevant
New York Agricultural Experiment Station,

Geneva, N.Y. , May 28

OBSERVATIONS OF THE TEMPERATURE OF
THE SEA AND AIR, MADE DURING A
VOYAGE FROM ENGLAND TO THE RIVER
PLATE IN THE S.S. ''LEIBNITZ"

"DEING obliged to proceed to South America at the
•»-' beginning of this year, I took with me a thermo-
meter and a hydrometer in order, if circumstances were
favourable, to provide myself with occupation during the
somewhat long and monotonous voj'age. Thanks to the
kindness and courtesy of Capt. Brown, of the s.s. Ic'ihnitz,

who took a lively interest, and assisted me greatly in

carrying out my observations, the voyage was neither

long nor tedious.

The Leibnitz sailed from Southampton on January 16,

1885, and made the passage direct, without touching at

intermediate ports, to Monte Video, where she arrived on
j

February 8, after a very favourable voyage. The route
|

lay through the most interesting meteorological districts
|

of the Atlantic, and my principal object at starting was to

make as many observations of the temperature and the

density of the surface-water along the route as possible. '

With these I combined observations of the temperature
of the air, and fiequently also of the wet-bulb thermo-
meter. Observations were begun on January 21 in ;

lat. 34° N., and continued up to the morning of arrival

in the River Plate.

I have put together the simultaneous observations of

the temperature of the air and the water with those of the
,

wet-bulb thermometer, as they possess some interest of
[

their own ; the observations of density are kept for a il

future opportunity, as the reductions in connection with (i

them are not quite finished.

The thermometer used for all the observations was li

divided into simple degrees of the Centigrade scale, and •!

was of the ordinary form of German manufacture, with a

paper scale. The degrees were I 6 mm. apart, so that

there was no difficulty in estimating tenths of a degree.

Its zero was verified on board by immersing it in pounded
ice, and found correct. The ice was well pounded in a
clean towel, and a soda-water tumbler filled with it ; the

thermometer was then thrust into it and allowed to remain
till sufficient ice had melted to fill up the interstices, pro-

ducing a perfect magma of ice and water down to the
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bottom. The mercury remained constant on the zero

line. The temperature of the air was 25° C.^

Temperature of the Water.—The water was collected

in a small bucket, well clear of the side of the ship, and
on the opposite side from that through which the con-

densing water of the engine is discharged. Its tempera-

ture was determined as soon as the sample was brought

on board.

As the ship left the Channel in the middle of winter,

and proceeded nearly due south, the temperature of the

water rose rapidly at first. Observations were begun on

January 21, in lat. 34° N., and between this latitude and
lat. 10° N. the rate of rise was very steady, averaging

o'36° C. per degree of latitude. From lat. 5'' N. to 15^" S.

the temperature is very uniform and high, averaging
26'86' C. After passing lat. 15° S. the temperature falls,

and begins to show greater variations, as the shallow water

on the Abrothes Bank is approached. The average tem-

perature of the water over this bank was 25'56' C. After

passing Cape Frio, and between the parallels of 25° and
30° of south latitude, the variations of temperature are

considerable and often abrupt ; the maximum observed
in this part was 26"7 C, and the minimum 24'''3 C. As
the higher temperature generally accompanies a greater

salinity, it is probable that these variations are due, not

to any terrestrial source, such as large rivers, but to an
oceanic cause, the less salt and colder water of the deeper
ocean strata being thrown up against the coast, and mix-

ing imperfectly with the hot and dense surface-water. In

lat 30° S. the influence of the River Plate makes itself

distinctly felt by a general rapid fall of temperature. As
the ship got into soundings, with the change in colour

and other propeities of the water, the temperature fell

rapidly to between 23° and 24° C, and to 22° C. in six

fathoms off Flores Island close to Monte Video. The
minimum temperature observed in this part was 20° C.

at 2 a.m. between Lobos Island and Maldonado Point.

Excluding the latter part of the voyage between the

River Plate and lat. 15° S., where the conditions are a

good deal affected by purely local causes, the surface-

water shows well-marked diurnal maxima and minima of

temperature. From lat. 9° N. to lat. 2° N. the ship passed
through the equatorial belt of calms and rains, which
separates the regions of the north-east and the south-east

trade-winds from each other. It is characterised by a

calm sea, a cloudy sky, and heavy rains. Here the tem-
perature was subject to very little diurnal variation

(o°'3 C.) On approaching St. Paul's Rocks, a few miles

north of the equator, the clouds cleared away completely,

and there was a calm sea, a clear sky, and a \'ery power-
ful sun. The result was a comparatively great rise of

temperature in the afternoon ; and yet the greatest differ-

^ Having plenty of pounded ice at my disposal, I poured off the water
which had formed by melting, and replaced it by sea-water, containing 35 65
grammes salt per kilogramme, and then immersed the thermometer ; it fell

rapidly below zero, and remained constant at — i°*o. I then strained away
the sea water from the ice and replaced it by a mi.xture of equal volumes
sea-\vater and distilled water ; the thermometer fell to — 0*45, and remained
constant for some time at that temperature. When the ice was mixed with
distilled water alone, the thermometer again stood at 0° C. These experi-
ments were made to verify some observations of Pettersson, quoted in his

investigations into the nature of ice formed from waters of different degrees
of salinity, in connection with the voyage of the Vega. He there says, re-

ferring to the melting temperature of different kinds of ice, that pure fresh-

water ice, when immersed in sea water, melts at a temperature considerably
below o"^ C. Writing from memciry, I think he puts the melting-point at
from — 1° to —2" C. Having both the ice and the sea-water ready at hand,
I repeated this lemarkable experiment. The result showed that Pettersson's
observation is quite correct, and that the lowering of the melting-point is

roughly proportional to the salt held in solutiun. When equal volumes of
the sea-water and distilled water of the same temperature were mixed, there
was no change of temperature. I do not remember if Dr. Pettersson
furnished an explanation of this remarkable phenomenon, and I am unable
to supply one myself, but it must necessarily affect the validity of conclu-
sions as to the composition of sea-water ice drawn from its melting-point.
When the Chailfnger was in Antarctic waters I made a number of observa-
tions on the melting-point of ice collected from broken pieces of the pack,
and found it begin to melt a little below — 1° C. I concluded that either it

Was one solid substance or a mixture of several solids. But [if pure ice melts
at a different temperature according to the medium in which it is placed,
*hen this reas ining is faulty, for inclosed brine would have much the same
effect as inclosed salt or crystalline hydrate.

ence between any neighbouring maximum and minimum
in this region was only i°f C.

The maximum temperature of the sea-surface observed
during the voyage was 27°'4 C. (8i°'3 F.) at 2 p.m. on
January 31, in lat. 7° 35' S., the Brazilian coast being-

about 100 miles distant. The temperature of the water
will be further considered in connection with its density

;

at present its connection with the temperature of the air

will be more particularly considered.
Temperature of the Air.—Along wv.h the temperature

of the water, that of the air during tl .ylight was deter-

mined. It is probably very rare, in any part of the

ocean, to find the mean temperature of the air agreeing
accurately with that of the surface water, and in many
places the differences are considerable. In order to be
able to compare the temperature of the air with that of

the water, it is necessary that both should be determined
with equal accurat;y. The temperature of the water is

easily and accurately determined by agitating the thermo-
meter in a bucket of it freshly collected. With the air it is

somewhat difterent. Having only one thermometer with

me, I was obliged to use it for all purposes, and I could

not hang it up in a thermometer-box, even if I had had
one, and had deemed it advisable to do so. On board
ship, however, I am convinced that it is quite impossible

to fix a thermometer-box in such a position as always to

secure such an air-pressure as to justify the assumption
that the indications of the thermometer may be taken as

the true temperature of the air. Even on shore and
under the most advantageous circumstances, the tem-

perature of the thermometer in the atmosphere of the

best constructed box is too much dependent on the tem-

perature and capacity for heat of the material of the box
for it to be assumed always to be identical with that of

the air outside, at the moment of reading. I was
obliged, therefore, to adopt the method of whirling the

thermometer, at the end of a short string, in the air, in

whatever part of the ship happened at the moment to

afford the most favouralsle conditions, and reading it

when it had assumed a constant temperature. The tem-

perature of the air is thus determined in mostly the same
way as that of the water, namely, by agitating a thermo-

meter in it, and the comparison of the two is therefore

likely to lead to trustworthy conclusions.

Temperature of Wet-bull) Thermometer.—The series ol

observations with this instrument is not so complete as

that with the dry thermometer, but they possess some
interest. The method of observation was the following :

—

The temperature of the air having been determined by

whirling the thermometer in it, a bucket of sea-water was

fetched and its temperature taken ; the thermometer was

then exposed, with its bulb still wet with sea-water, to the

breeze in a proper part of the ship, and its temperature

observed when it became constant. The exposure of the

instrument requires some care. The bulb must be quite

free from grease, which can be readily secured by washing

it with soap and water. It is then dipped into the water

and allowed to drip for a second. It is then held some-

what inclined to the direction of the wind and to the

horizon, and rotated gently on its axis so that the bulb be

kept covered with a continuous film of water which is

locally thickened by gravity, which tends to form a drop

on the lower side of the bulb. The reading of the thermo-

meter is observed while it is being rotated. Had I in-

tended from the beginning to make a series of wet and

dry bulb observations, I should probably have used fresh

water from the first. I began to expose the thermometer,

merely in order to have an indication whether the atmo-

sphere were saturated or not, and 1 expected, in the darnp

equatorial regions, to find the atmosphere so heavily

saturated as to be incapable of producing any sensible

lowering of the thermometer with damped bulb. For

this purpose it seemed to be quite sufficient to expose the

thermometer wet with sea-water. Ha\ing begun with
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sea-water the observations were continued with it. A
few comparative observations were made in order to

determine the effect of replacing the sea-water by fresh

water. On February 2, after a shower, the tempeiature

of the air was 25^0 C. When wet with sea-water the

temperature of the thermometer was 23°'5 C, and with

rain-water 23°'i C. Similarly, at noon on the same day,

the following temperatures were observed : dry bulb,

26^-1 C. ; wet bulb (sea), 24°5 C. ; wet bulb (rain), 24°-2 C.

The air, at this time, appeared, to the sensation, to be

damper than at any other time, and yet, when suitably

exposed, there was a difference of nearly 2° C. between

the wet and dry thermometers.
There is an advantage in having the bulb of the ther-

mometer wet with a continuous film of water, instead of

being surrounded with damp muslin, namely, that it more
nearly resembles the surface of the sea, which is exposed

to the influence of the atmosphere. Observations with

the wet thermometer were not made as regularly as those

with the dry instrument, and no observations were made
with either of them after dark, owing to the difficulty of

securing proper e.xposure and reading the instrument with

a lantern, without heating it.

The temperature of the air and of the water were taken

generally every two hours from 6 a.m. to 6 p.m., but the

intervals between the observations were not always the

same. These observations showed that only on two days,

January 31 and February i, between lat. 6" S. and 12" S.,

did the mean day temperature of the air exceed that of

the surface-water. On these days the temperatures were

taken every two hours from 6 a.m. to 6 p.m., and the

means of the groups of seven observations gave, on

January 31: air, 27°-l3 C. ; sea, 26°-90 C. ; difference,

o'23 C. ; and on February I, air, 27°'26 C. ; sea, 26°'96 C.

;

difference, o°-3o C. These differences would have been

reduced in amount if the observations had been carried

on through the night, though, from the very high tempera-

ture of the air just before sunrise on February I and 2,

they would not have been reduced to zero.

In the table (p. 129) all the simultaneous observations of

temperature of air and water made during the voyage, e.\-

cept those of the last day, when approaching the mouth of

the River Plate, are collected in small tables for each day.

The time of day is given in hours, from o to 24 ; the

temperatures are in Centigrade degrees ; / denotes the

temperature of the sea-surface, t— T the difference be-

tween that of the temperature of the air, and T— T the

difference between the readings of the thermometer in

air with its bulb dry and when it is wet with sea-water.

At the head of each table is given the meteorological dis-

trict of the ocean through which the ship was passing, as
" north-east trade-winds," " equatorial cahns," and the

like; also the day of ths month (18S5) and the latitude

and longitude at noon of the day. The means at the foot

of each table are simply the arithmetical means of the

numbers in each column ; and their meaning and value

are at once apparent on inspecting the column.

With the two exceptions above-named, the temperature

of the sea was always found higher than that of the air, over

the day, and only very seldom was it exceeded by that of the

air at the hottest time of the day. Had the observations

been carried on through the night, the contrast between
the two temperatures would have been much greater. On
January 31 and February I the conditions were somewhat
exceptional. On the former of these days the ship passed

into the northerly monsoon, which prevails all down the

Brazilian coast during the southern summer. Like the

similar monsoons in the northern hemisphere, it is caused

by the proximity of a large mass of land, which gets

intensely heated by the vertical rays of the sun. On
January 30 the wind had been light south-easterly ;

during

the night it fell calm, and at sunrise a light easterly wind
sprang up, which gradually drew around towards the north

and blew all day, with just sufficient force to travel exactly

at the same rate as the ship (iil knots); consequently,

during the whole of the day the atmosphere on the deck
was motionless, with a very powerful sun beating on it

and heating up every thing, so that it was impossible to

find any place where the air could be got, coming fresh

on board, without having been exposed to the influence

of the highly-heated deck arid fittings. It is therefore

certain that the air-temperatures are somewhat above the

water.

It is probable that, when the true temperature of the

air can be ascertained, it will be found to be usually below
that of the sea-surface. The cause of this is, I think, to

be found in the relative dryness of the atmosphere over
the ocean. If the observations with the wet-bulb thermo-
meter be considered, it will be seen that the least differ-

ence of reading between the dry- and the wet-bulb

thermometers was i 'O C. on January 28, when the ship

was in the middle of the eciuatorial belt of calms and
rains. In this region perfectly saturated air might be
expected, and with instruments exposed in the usual form
of box I have no doubt that here, and in the very

oppressive weather of the northerly monsoon, the two
instruments would have given identical readings. The
readings of the air-temperature on January 28 were per-

fectly trustworthy, as the sky was thickly overcast with

dense rain-clouds all day ; there was thus no risk of over-

heating ; the readings with the wetted bulb were equally

satisfactory, so that the results of the observations on that

day may be taken to represent fairly the normal state of

things in the " Doldrums." The temperature of the sea

varied from 26°'3 to 26°'6 C, the mean of five observa-

tions during the day being 26"'42 C. The mean tempera-

ture of the air during the day was o^'92 lower than that of

the sea, or 25'^'5 C, and the temperature of the wet-bulb

thermometer 1^-3 lower still, or 24° '2 C. It will be seen

that, on the two exceptional days, January 31 and
February i, the difference between the wet- and the dry-

bulb thermometer is greater than would be expected from
the oppressive damp feeling of the air ; it is therefore all

the more likely that the dry-bulb readings are too high

as indicated above. However, it is important to observe

that in all the regions passed through, whether in the

westerly winds of the North Atlantic or the equatorial

calms, or the monsoon of the South -Atlantic, the tem-

perature of the wet-bulb thermometer is always very

markedly below that of the dry-bulb thermometer. In

fact, such is the mobility of the atmosphere that it rarely

has the opportunity of saturating itself; and if the effect

which must be produced when this air meets the surface

of the water be considered, it will, I think, aftbrd some
e.\planation of why at sea the temperature of the air, even

by day alone, is usually markedly below that of the sea-

surface.

If we consider the film of water immediately at the

surface of the sea, having the atmosphere on the one
side of it and the bulk of the water on the other, it is

strictly comparable with the film ot water surrounding the

bulb of the thermometer, when exposed to the atinosphere

in the way described above ; and the air playing upon it

must produce exactly the same efi'ert in the one case as

in the other. The evaporation lowers the temperature of

the aqueous film, which proceeds to extract heat horn the

neighbouring bodies—namely, in the one case the air and
the bulb of the thermometer and in the other case the air

and the layer of water immediately below the surface film.

If we imagine for a moment the surface film separated

from the bulk of the water below it by a diaphragm im-

pervious to heat, then exposed to the atmosphere so as to

suffer evaporation and lowering of temperature, then on the

removal of the diaphragm it would immediately sink

away from the surface and its place would be taken by
warmer, and therefore less dense, water from below. In

the case of sea-water this effect would be slightly intensi-

fied by the concentration produced by evaporation. But
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while the water below supplies some of the heat rendered

latent by the evaporation of the water, the air above it

supplies its share, and is cooled. In both cases the heat

thus lost is made good by the direct radiation from the

sun. Through a moderately dry atmosphere the rays

pass with comparatively little heating effect, but are

largely absorbed on entering the water. Consequently

the loss of heat which the water sufters by evaporation at

the surface of separation is made good more abundantly

than that sustained by the air ; and the difference in

power of absorption of radiant heat exhibited by these

two substances is thus sufficient to keep up a permanent
difference of temperature between the water and the air

immediately above it.

Starting with air and water at the same temperature,

we may imagine the process ta'<ing place in three acts.

First, the water at the surface evaporates, and the air

on the one side, and the water on the other, are cooled ;

second, in order to make up for the heat thus rendered

•latent and lost, the sun shines upon both alike, but the

water absorbs a larger proportion of the heat of its rays

than the air does ; and finally, a portion of this excess

is then removed from the water by the simple contact of

the air at its surface. The nett effect of these causes is

to produce a permanent excess of temperature of the

surface-water of the sea over that of the air above it,

provided that that air is not completely saturated with

moisture.

From what I have seen and experienced in the regions

visited by the south-west monsoon in the east, I cannot

doubt that there are often cases where the most carefully

exposed wet- and dry-bulb thermometers would show
identical readings, and the atmosphere is completely

saturated with vapour of water. Thus it is probable that

the temperature of the air would not be inferior to that of

the water. Further, when, on the eastern coasts of Asia,

the south-west monsoon blows out of the China Sea and
penetrates far into the North Pacific, off the coasts of

japan it attains a latitude of naturally lower temperature
than that from which it proceeded, so that much of the

water with which it was laden, and which is held

diffused through it as a mere gas, is condensed and re-

mains suspended in it, producing a visible haze, which
obscures the horizon and condenses on all solid objects

exposed to it. Here the conditions are reversed, and
instead of the air losing heat to evaporate the water, it

receives the heat liberated by the condensation of the

steam removed from waters of lower latitudes. Such
conditions are, however, certainly exceptional, and there

can be little doubt that, as a rule, the temperature of the

surface-water of the sea is higher than that of the air.

The temperature of the air depends on that of the water
which tends to warm it and the degree of its own dryness,

by virtue of which the water has a tendency to evaporate
into it and, by extracting heat from it for this purpose, to

cool it.

It is obvious that local circumstances such as currents

may produce differences between the temperature of the

air and the water, but such cases are not here under
consideration.

J. Y. BUCH.\N.-\N
Mendoza, March 18

THE REV. T. IV. WEBB
"D Y the death of the Rev. Thomas William Webb, M.A.,
-'-' F.R.A.S., English astronomy has lost one of its most
assiduous and accomplished votaries. Mr. Webb, who
had reached the age of 79 years, passed a long life as the
incumbent of two obscure Welsh livings, held by him in

succession. At Tretire he may be said to have laid the
foundations of those astronomical tastes which took their

finished and best-known shape during the later years of

his life whilst he was incumbent of Hardwick, in Brecon-
shire. He was a genial and right-thinking parish priest,

whose highest aim was the performance of his duty. For
the sake of astronomy it was well perhaps that he obtained
so little ecclesiastical advancement ; for had things been
otherwise it is probable that he would never have deve-
loped those scientific tastes which have made his name
almost a household word. It was my privilege to make
his acquaintance upwards of twenty years ago, and I look
back with extreme pleasure to the many letters which have
passed between us on practical matters connected with
observational astronomy and the use of instruments.
Whilst Mr. Webb in bygone years used to write a good
deal in the current scientific magazines of the day, especi-
ally the Intellectual Observer and the Student, it was by
his " Celestial Objects for Common Telescopes" that he
became chiefly known in the astronomical world. This
work, published in the year 1S59, was designed to be a
cheap popular abridgment in a modified form of .A.dmiral

Smyth's " Celestial Cycle," which had done right good
service in providing English amateurs with information as

to what to look for and how to find. By 1859 Smyth's work
had become both out of print and somewhat out of date,

and Mr. Webb's unpretending abridgment filled at once
an undoubted void. It is indeed not wholly correct to

speak of Webb's " Celestial Objects " as an abridgment
of Smyth's older, larger, and more expensive volume. It

was this ; but it was also a good deal more, for

whilst it offered to the possessors of small telescopes
convenient lists of objects deserving of their attention, it

also supplied an enormous amount of original information
connected with the sun, moon, and planets, and the use of

telescopes. This information, though no doubt suggested
by Admiral Smyth's style, was no mere rechauffe of other
people's work, but represented the personal experience of
an intensely industrious and persevering man working
under great difficulties through lack of instrumental
means.

I shall never forget the feeling of blank astonishment
which crept over my mind one day when (in, I think, the

year 1864) Mr. Webb told me that the first edition of his

book, and all his magazine articles up to that date de-

scribing double stars and clusters, were founded on studies

pursued by means of a telescope set up in his garden and
not equatorially mounted. This, I well remember, was
not said in any spirit of boasting in the garb of mock
modesty, but was the casual utterance of a simple truth

disclosed without effort or intention. I do not think
I ever came in the way of any student of nature of

whom it could be so truly said that he was " without
guile."

Mr. Webb was every inch a gentleman, and a philosopher
in the highest sense of the word. Every line that he
wrote contained either the record of some fact noticed by
himself, or a sensible deduction from some other facts.

When his facts had come to an end his pen ceased to pass
over paper, and the result was that no one ever read a
sentence written by him without learning something useful,

set forth in the fewest possible words, often, indeed, in a
form of concentration which erred on the side of incon-
venient brevity ; but in these days of penny-a-lining (and
it may even be admitted that there is even such a thing

as science penny-a-lining) Mr. Webb's habitual terseness

cannot be described as a vice. His private letters show
that, where necessary for the instruction of a young
astronomer, he never grudged time and trouble for going
into details. The highest praise that can be awarded him
is that he not only did many usetul things himself, but

that he set an example of patient and industrious research

which resulted in many young men all over the British

Empire seeking to imitate his cheer) and sensible style

of work and thought.

G. F. Chambers
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THE PRESERVATION OF NIAGARA '

NEARLY seven years ago Lord Dufferin, then governor-

general of Canada, suggested to Gov. Robinson

of New York that the governments of the province of

message to the legislature of New York, presented this

matter, and recommended the appointment of a commis-
sion to investigate the question, to confer with the

Canadian authorities, to consider what measures were
necessary, and to report the results to a succeeding

Ontario and the state of New York should purchase such 1 legislature,

lands about Niagara Falls as would be required to give
1 By resolution the commissioners of the State Survey

free access to the principal points of view, and serve to were charged with the investigation. This commission
restore and preserve the natural scenery of the great included some of the most distinguished men of the state,

—

cataract, beside securing to visitors freedom from those
;
Ex-Gov. Horatio Seymour, Vice-President of the United

vexatious annoyances which now abound. Subsequently

the governor-general called the attention of the govern-

ment of (.ntario to the matter, and recommended co-

operation with the state of New York in accomplishing

this purpose.

Later, in January, 1879, Gov. Robinson, in his annual

States, \V. A. Wheeler, Lieut. -Gov. Dorsheimer, President
Barnard of Columbia College, and others.

With breadth of view worthy of such men, they state in

their report that, " under this resolution, it became the

duty of the commissioners to ascertain how far the private

holding of land about Niagara Falls has worked to public

disadvantage through defacements of the scenery ; to

estimate the tendency to greater injury ; and, lastly, to

consider wliether the proposed action by the state is

necessary to arrest the process of destruction, and restore
to the scenery its natural character." In pursuance of
these objects, tJie commissioners instructed iVlr. James T.
Gardiner, directorof the State Survey, to make an examina-
tion of the premises, and prepare for their consideration a
project. He was assisted in this work by Wr. Frederick
Law Olmsted, the distinguished landscape-architect.
The examination showed that the destruction of the

natural scenery which forms the framework of the Falls
was rapidly progressing : unsightly structures and mills
were taking the place of the beautiful woods that once
overhung the rapids

; the fine piece of primeval forest re-

maining on Goat Island was in jeopardy from projects

looking to making a showgiound of the island ; and every

point from which the Falls could be seen on the American
side was fenced in, and a fee charged for admission. It

was found that, owing to the topography of the main
shore, it wis practicable to restore its natural aspect by
clearing away the buildings from a narrow strip of land

100 to 800 feet broad and a mile long, and planting it with

trees which would screen out from view the buildings of

the village. When these trees should be grown, and the

mills removed from Bath Island, and trees planted there,

the falls and rapids would be again seen in the setting of

natural foliage which formed so important an element in

their original beauty. Every point from which the Falls

could be seen would also become free of access by
the plan proposed. A map was made showing just

what lands should be taken to carry out these purposes.

I

The commissioners adopted the plan of Mr. Gardiner
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and Mr. Olmsted, and recommended to the legislature

of iSSo the passage of an Act to -provide for acquiring
title to the necessary lands by the exercise of the right of
eminent domain, leaving it to a future legislature to con-
summate the purchase by appropriating the amount for

the payment of the awards, if the sum should seem a
reasonable price for the property. Such an Act passed the
Assembly, but was defeated in the Senate, although the
movement was supported by petitions signed by the most
distinguished men of this and otlier countries. The report
of the State Survey, with its complete descriptions, illustra-

tions, and maps, then became the basis of a systematic
effort on the part of a few determined friends of the Falls
to educate and arouse public opinion to save the scenery
of Niagara. Early in 1S83 this movement ripened into

the organisation of an association to promote legislation

for preserving the scenery of the Falls of Niagara, Mr.
Howard Potter of New York being president, and Hon.
J. Hampden Robb, chairman of the executive committee.
Through the efforts of this Niagara Falls association

an Act was passed, in 1883, providing for a commission,
entitled " The commissioners of the state reservation at

Niagara," and giving them power to proceed through the
courts to condemn the lands needed. Ex-Lieut.-Gov.
William Dorsheimer is the president of this board ; and
the other members are President Anderson of Rochester
University, Hon. J. Hampden Robb, Hon. Sherman S.

Rogers, and Andrew H. Green. With some modifica-
tions made necessary by changed conditions, they
adopted the plan proposed by the State Survey. The
lands selected were then surveyed, and their value ap-
praised by a commission of very high character, appointed
by the court, the total value of the lands being
$1,433,429.50. The report of the commissioners of the
reservation was made to the present legislature, and a Bill

to appropriate this sum was introduced. The Niagara
Falls association worked in every part of the state to

arouse public opinion to the importance of making this

appropriation, and the commissioners laboured most
earnestly among the legislators and the people. The
battle was a hard one against ignorance and narrow-
minded selfishness ; but the victory is complete. The
legislature, by more than a two-thirds majority, has
appropriated the $1,433,429.50, and the governor has
approved the Act.

After six years of almost continuous effort on the part
of the active friends of this enlightened project, it is

secured by a law which declares that the lands are pur-
chased by the state in order that they may be " restored
to, and preserved in, a stale of nature" and that every
part of them shall be for ever free of access to ail

mankind.

NOTES
We understand that on the receipt by the Science and Art

Department from the Foreign Office of a despatch from Her
Majesty's Minister at Washington forwarding communications con-

cerning the proposed change in the time for beginning the astro-

nomical day, as recommended by the recent International

Meridian Conference at Washington, the Lords of the Committee

of Council on Education requested the following Committee to

advise them as to what steps should be taken in the matter.

Prof. J. C. Adams, F. R.S., the Astronomer- Royal, Capt. Sir

F. Evans, K.C.B., R.N., the Hydrographer of the Navy,

Gen. Strachey, R.E., C.S.I., F.R.S., Dr. Hind, F.R.S., and

Col. Donnelly, R.E. In accordance with their recommendations

copies of the Report of the Delegates to the International Prime

Meridian Conference at Washington, together with the resolu-

tions adopted by that body, have been sent to various depart-

ments of the State, and to the following Societies, &c. : Society

of Telegraphic Engineers, Royal Astronomical Society, Royal

Society, Submarine Telegraph Company, Eastern Telegraph

Company (Limited), Eastern and South African Telegraph
Company (Limited), Eastern Extension, Australasia and China
Telegraph Company (Limited), Railway Clearing House. They
have been informed that these resolutions of the Prime Meridian

Conference appear to my Lords of the Committee of Council to

be such as commend themselves for adoption. But before in-

forming the American Government to that effect their Lordships
would be glad to receive the opinion of the various societies on
the subject.

The annual meeting for the election of Fellows of the Royal

Society was held at Burlington House on Thursday, June 4, the

President in the chair. The following were elected :—Major

A. W. Baird, R.E., Philip Herbert Carpenter, D.Sc, Sir

Andrew Clark, Bart., M.D., Andrew Ainslie Common,
F.R.A.S., Staff-Commander Ettrick William Creak, R.N.,
Prof Edward Divers, Henry Hicks, M.D., William Mitchison

Hicks, M.A., Francis R. Japp, Ph D., Arthur Milnes Marshall,

M.D., Prof HenryNewell Martin, D.Sc, Cornelius O'Sullivan,

Prof John Perry, Prof Sydney Ringer, Sidney Howard Vines,

D..Sc.

The Davis lectures upon zoological subjects will be given in

the Lecture Room in the Zoological Society's Gardens, Regent's

Park, on Thursdays, at 5 p.m. The first was given on Thurs-

day, June 4, the subject being " Rhinoceroses and their Extinct

Allies," by Prof. Flower, LL.D., V.P.R.S. The others are :—
Thursday, June II, "Apes and Lemurs," by Dr. St. George
Mivart, F.R. S. ; Thursday, June 18, "The Structure of the

Swan," by Prof W. K. Parker, F.R.S. ; Thursday, June 25,
" The Domestic Cat," by J. E. Harting, F.L.S. ; Thursday,

July 2, "Recent Advances in Zoology," by Prof F. Jeffrey

Bell, M.A. ; Thursday, July 9, "The Ancestors of Birds," by

F. E. Beddard, M.A. ; Thursday, July 16, "The Animals of

New Guinea," by P. L. Sclater, F.R.S.

In the second edition of his work, " Surl'Origine du Monde,''

M. Faye has promulgated the following hypothesis regarding

the relations between the geological epochs and the stages of the

terrestrial cosmogony. The history of the earth he divides into

six stadia. The first is that in which the earth was a glowing

ball. The second he calls the Antezoic period, in which total dark-

ness supervened on the extinction of the earth's glow. The third

is the Primary ptriod, during which there was a feeble illumina-

tion from the sun, which was then just coming into existence.

During the Secondary period the sunlight went on increasing as

the sun itself grew larger and assumed its proper shape. In the

fifth stadium, which is that of the Tertiary period, there was

complete solar illumination, and the sun soon attained the maxi-

mum of its activity ; while in the last stadium, that of the

Quaternary period, there has been a slight diminution of the

solar activity (rather surmised than demonstrated), accompanied

by the diappearance of every cosmogonic influence and the

establishment of perfect stability in almost all directions.

Oscillations in the earth's crust and feeble volcanic manifesta-

tions are almost the only instances of cosmogonic change still

observable.

We have received from MM. Fol et .Sara^in a copy of a paper

by them on the depth to which the light of the sun will pene-

trate into the sea. It will be remembered that in November
last they recounted the results of their experiments on the same

subject in the Lake of Geneva. The present paper describes

similar experiments made in the Mediterranean off the zoologi-

cal station and harbour of Villefranche. By means of photo-

graphic plates they have proved that in the month of March, in

the middle of a sunny day, the rays of the sun do not penetrate

beyond 400 metres below the surface of the Mediterranean.

This is established by seven separate experiments, at varying
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depths and difierent hours of the morning. At 380 metres,

shortly before 11 a.m., the impression on the plate was less than

that which would have been left on exposure to the air on a

clear night, without a moon. Between 1.20 and 1.30 p.m., at a

depth of 405 to 420 metres, there was no trace of any im-

pression whatever on the plate. Light clouds do not appear to

cause any notable diminution in the depth to which the light

penetrates. In the Lake of Geneva the writers also undertook

a new series of investigations to determine the effect of the

season ou the penetration of light. They give 200 metres as

the extreme limit for winter in the lake ; but they found that

there is as much light at 380 metres in the Mediterranean as at

192 metres in the Lake of Geneva ; and by a comparison of

these with previous experiments, it appears the light penetrates

from 20 to 30 metres deeper in March than in September ; in

the month of August, perhaps the difTerence is a little more.

Compared with the series of plates exposed in the lake,

those of the Mediterranean are characterised by a slower and
more regular gradation. This gives rise to the idea that while

in the lake the light would be promptly intercepted by the

deeper layers, more or less disturbed or muddy, in the Mediterra.

nean the absorption proper to pure water would be the principal,

if not the sole factor in arresting the luminous rays.

In a communication to Aiisland on the causes of the Anda.
lusian earthquakes, A. Rzehak, of Briinn, maintains that they

are clearly referable to the "tectonic" class of terrestrial dis-

turbances—that is, those which are connected with the process

by which mountains are elevated. Evidence of this connection

is furnished by the manner in which the disturbed areas are in-

fluenced by lines of fault. The entire area of disturbance in the

case of the earthquakes of December last is divisible into three

zonss : (i) the littoral zone in the south, where the shock was
most severe

; (2) Andalusia proper, which was likewise the

seat of pretty severe disturbances ; and (3) the central plateau of

Spain as far as the Carpetena chain (a section of the Sierra

Guadarrama), where, as already pointed out by M. Nogues
(Nature, xxxi. p. 417), the shocks completely died out. These
three zones are separated by lines of fault. A great fault can be

traced not only along the n:)rthern slopes of the Serrania de

Ronda, but also further eastwards to the district lying north of

Malaga. To the north of this line scarcely any places suffered

greatly from the earthquake—except those which, like Ante-

quera, Loja, and Archedona, lie close to or immediately beside

transverse faults. Elsewhere the degree of shock was tolerably

uniform as far as the fault of the Guadalquivir, which bounds
the central plateau on the south. A third great fault passes

along the south of the Sierra Guadarrama, and there the dis-

turbance seems to have ended.

The honour of CLE. has been conferred upon Mr. Francis

Day, Deputy-Surgeon-General (Retired), Medical Department,

Madras, and on Mr. J. B. N. Hennessey, late Deputy-Superin-

tendent, Indian Survey Department.

The Meteorological Society of Vienna has resolved to erect

a meteorological station on Mount Sonnenblick, near Tauern, in

the central range of the Tyrolese Alps, 3100 metres above sea-

level, and thus the highest station of the kind in Europe.

The Royal Institute of British Architects, on Monday evening,

presented to Dr. Henry Schliemann, F.S.A., their Royal Gold
Medal. In acknowledging the medal Dr. Schliemann said that

our knowledge of prehistoric architecture was very deficient, for

our sole informant was Homer, whose scanty information as to

the construction and arrangement of the heroic palaces we did

not even understand.

The latest official report of the earthquake in Cashmere states

that much damage was occasioned in the north western portion

of the valley. The ground opened, and the villages of Dubgaon,

Jamalapar, and Ovan were swallowed up, while sulphurous dust

and hot water issued from the cracks. The fort at Gurais and

the grain store-houses were buried. A telegram sent from

Serinagur on Friday last says:—"The shocks continue every

three hours, with much preliminary noise, but a comparatively

sliglit motion." The great shock appears to have travelled in a

southerly direction, and to have been felt at several places in

Northern India, although it did no damage there.

The deatli is announced, at the age of fifty-two, of Robert

von Schlagintweit, Professor of Geography and Ethnology at

the University of Giessen. He was the youngest of the three

brothers Schlagintweit who, on the recommendation of Alex-

ander von Humboldt, and under the special care of Lieut. Col.

Sykes, were sent by the British East India Company to explore

that country, and especially the mountain regions in the north-

west. The results of tlieir researches, which lasted for several

years, are recorded in compreliensive works of the highest

scientific value.

Important experiments in aerial n.avigation are now being

made by Mr. A. F. Gower, well known in connection with the

Gower-Bell telephone. The operations being carried on are,

it is understood, within the cognisance of the Government, and

are more particularly directed towards the adaptation of balloons

to war purposes. Several ascents have already been made, and

in carrying out his arrangements Mr. Gower appears to have

recognised the advantages olTered by the position of the town of

Hythe, which he has made the centre of his operations. On
Sunday week the wind being favourable, one of the automatic

pilot balloons invented by Mr. Gower, with appliances for giving

out its own gas and ballast, one compensating for the loss of the

other, was filled with 2300 feet of gas, and ascended at about

II o'clock. In the car a written statement was, of course,

placed, explaining the ownership of the machine and its object,

with the result that it was next heard of at Dieppe, having made

a rapid passage of about seventy-two miles in a straight direction

and descended at 2.30 in the afternoon. On Monday, another

pilot balloon, with a capacity of 4300 feet, was started, and im-

mediately followed by Mr. Gower in his own balloon (contain-

ing 23,000 feet of gas). The object of Mr. Gower in ascending

was to watch the action of the pilot ; but the smaller machine

made such rapid progress that it got out of his observation and

came down in the vicinity of Paris. Meanwhile Mr. Gower,

who ascended about noon, took the French coast at Boulogne at

2.15, and then taking a northerly curve travelled overland to

Calais, whei'c he made a smooth descent at 4 p.m. A still more

important undertaking was, however, entered upon on Wednes-

day, when Mr, Gower, Capt. Lane, and Mr. Dale, the aeronaut,

ascended in a balloon of 40,000 feet capacity. A good start was

made, and the aerial voyagers sailed away in a northerly direc>

tion. After a journey of rather more than an hour, they were

compelled to descend, owing to the wind taking a slight turn

towards the North Sea, and with much difficulty lauded on the

Isle of Sheppey, having travelled twenty-three miles.

A VERY laudable effort at teaching the general public practical

astronomy is being made in Christiania. An optician, Herr A.

Olsen, has erected a great refractor in the Royal Park^in size

said to be the fifth in the world— through which the celestial

bodies can be observed by the public for a small fee, while

explanations are given of their nature, &c. The interior of the

pavilion in which it is mounted is hung with celestial charts and

diagrams, as well as views of the planets, the sun, and the moon,

for the purpose of facilitating the object in view. The cost of

the instrument is very nearly 2000/.

Intelligence has been received at New York, June 9,

stating that a waterspout has burst near Lagos, in Mexico. One
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hundred persons are reported to have perished, and it is feared

that the loss of life will prove even greater.

A WATERSPOUT passed over a portion of the town of Hagenau

(Alsace) on May 23 last, doing very great damage to houses and

trees.

At Stendal (Prussian Saxony) a Committee for the erection of

a monument in memory of Dr. Gustav Nachtigal has been

formed, and contributions towards this object are solicited.

The Austrian Central Tourist Club has addressed a petition

to the Assemblies of all Austrian alpine provinces to pass a law

prohibiting the wholesale uprooting o^Eiiihveiss now carried on.

The petitioners point out that hundreds of thousands of the plants

are dug up and sent abroad, even to America, so that there is a

fear that the favourite plant of all lovers of the Alps will be

totally exterminated, except in a few remote plac s. In Switzer-

land, it is stated, for several years past there have been stringent

laws in the several cantons against uprooting and selling the

Edelweiss.

The }oli of wind in fertiliing the ground is remarkably illus-

trated, according to M. Alluard, by the very fertile valley of

Limagne, in Auvergne. The prevalent winds there are west

and south-west, and traverse the chain of the Domes, where are

vast deposits of volcanic ashes. Much of this dust is thus carried

to the Limagne valley, and settles there of itself, or is carried

down by rain or snow. As it contains a large amount of plios-

phoric acid, potash, and lime, it is highly fertilising, and its

very fine state favours rapid assimilation. From observations

on the Puy de Dome, M. Alluard estimates tlie annual deposit

at 348 to 400 grammes per square metre.

We have received the Calendar of the University of Virginia

for the acndemical year 1884-85. The science department

appears to be exceptionally strong and well organised.

One result of the recen visit of the Ameer of Afghanistan to

India is that his palace at Cabul is to be lit by the electric liglit.

He ordered the necessary apparatus when at Rawul Pindi, and
three Cabulese have for some time past been studying its mani-

pulation at Bombay.

We have received a copy of a lecture by Mr. Thomas Fletclier,

delivered before the Parkes Museum of Hygiene, on " Smokeless
Houses and Manufactories." It deals mainly with the lecturer's

personal experiences of the employment of gaseous fuel in his

private residence and manufactory at Warrington, the appliances

which he has used, a comparison of the cost with that of coal,

the work done, &c. In reply to a question, Mr. Fletcher

expressed the opinion that radiant heat is the only possible

comfortable way of heating a living-room, and that it is therefore

better to mix gas with air to prevent smoke, and heat as large a

surface as possible to incandescence.

According to a report by the Director of Public Instruction

in Tunis, there are at the present m iment twenty primary

schools in the Regency—eight in Tunis, and twelve in other

towns—Susa, Monastir, Sfax, Goletta, &c. In this number
are included three schools of the Israelite alliance at Susa, Tunis,

and Mehdia. The number of pupils is 3974, comp ised of 2291

boys and 1683 girls. The report states that there are in addition

a certain number of primary schools in which the instruction is

religious. Of these there are 113 in Tunis, .and about 500 in

the whole Regency. For secondary instruction there are three

establishments, all in Tunis. These contain 23 classes with 38
masters, giving instruction to 416 pupils, of whom 78 are French,

27 Italian, 26 Anglo-Maltese, 74 Jews, 193 Arabs, and 18 of

various nationalities.

A MEE riNG of the National Fish Culture Association was held

on Thurday last to consider the question of instituting sea tem-

perature observations with a view to gaining independent and
fresh knowledge with respect to our marine food-fishes. The
subject of marine stations was discussed together with other

matters relative to log-books to be issued to suitable investigators.

The additions to the Zoological Society's Gardens during the

past week incUide a Squirrel Monkey (Chrysothi ix sciurea) from

Demerara, presented by Mr. T. C. Edwards-Moss ; a Common
Badger (Miks taxus) from Derbyshire, presented by His Grace

the Duke of Devonshire, K.G., F.Z. S. ; a Common Badger

(Mt'Ies taxus) from North Wales, presented by Mr. T. W.
Proger ; two Common Hedgehogs {Erinaceus eiiropieus), a

Common Viper {Vipera benis) from Norfolk, presented by Mr.

T. E. Gunn ; a Chattering Lory {Lorius garrulus) from

Moluccas, presented by Mr. H. D. Astley, F.Z.S. ; a Red-

crested Cardinal (Paroaria ciuuUata) from South America, pre-

sented by Miss Hyrzan ; a White-tailed Eagle [Haliadus albi-

cilla) from Perthshire, presented by Mr. H. Tennent Tennent j

a Manx Sliearwater (Puffiniis atiglorum), a Puffin {Fratercula

a>ct:ca], British, presented by Mr. W. Graham, F.Z.S. ; an

Egyptian Monitor (Krt^nKw nih.'icus) from West Africa, pre-

sented by Mr. H. Denny ; an African Lepidosiren [Protoplerus

annectens) from African Rivers, presented by Mr. Cornelius

Alfred Malony, C.M.G. ; two Slowworms {Aiiguis fragilis),

British, presented by Mr. F. J. Guy ; a Sharp-nosed Crocodile

(Crocodiliis aculus) from Jamaica, deposited ; a Collared Fruit

Bat (Cynonyclcris collaris), an Axis Deer (Cervus axis ? ), a

Hybrid Luhdorf's Deer (between Cervus biciuiorfi and Cetvus

canadensis (5 ), a Burrhel Wild Sheep {Ovis liurrh-i), two Trian-

gular-spotted Pigeons {Columba guinea), a Variegated Sheldrake

(
Tadorna variegala), a Herring Gull (Larus argentatiis), twenty

Spotted Salamanders (Salamandra maculosa), thirty Pleurodele

Newts (Molge ivalti), bred in the Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, JUNE 14-20

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greeif-vich onJune 14

Sun rises, 3h. 44m. ; souths, llh. 59m. 59'9s. ; sets, 2oh. l6m. ;

decl. on meridian, 23° 18' N. : Sidereal Time at Sunset,

I3h. 49m.
Moon (at First Quarter on June 19, I4h.) rises, S'l. 46m.; souths,

I3h. 3Sm. ; sets, 2ih. 25m. ; decl. on meridian, 17° 37' N.
Planet Decl.

Mercury
Venus
Mars
Jupiter
Saturn
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le:s than twenty-two years of age. Throughout his life

he has had the opportunity of exploring nearly all the surface of

Russia in Europe, from Olonetz to the Crimea and from Poland

to the Ural, penetrating also into the Kirghiz Steppes in the

Asiatic dominions of the empire. The results ol his varied ex-

plorations are embodied in 130 monographs, some of which are

bulky works. His first work of importance, the "Exploration

of Southern Ural," was publi>hed in 1S31, in connection with

Hofmann. Five years later it was followed by a description of

the Kirghiz Steppes and by a short paper on the Ural and Altay

Mountains. In 183S he began to pu' lish the results of h:s ex-

plorations of the Baltic provinces, which were thenceforth con-

tinued throughout his life. In 1840 he ^tudiedthe lake region

of Norlh-west Russia and of the Valdai Hills, and next year

made the first attempt to embody all that was known regarding

the geological structure of Russia by publihing the first geo-

logical map of the country. The coal-fields of the Moscow
basin then attracted his attention, and in 1845 he published the

results of his researches into the structure of the Ust-Urt and its

slopes towards the Sea of Aral. In 1850 he published an in-

teresting sketch of the Devonian Rocks of Middle Russsa. In

1857 there appeared his notice as to the rising of the Baltic

shore and the action of ice and water on it, being the first if a

series which led him afterwards to investigate the subject of

boulders. After having spent four years in the exploration of

the Olonetz region, he embodied the results of his observations

in a work published m i860. His researches into the physical

conditions of St. Petersburgh, the artesian well bored in that

capital, and the Alexander monolith, made his name popular

even among unscientific readers. A ^\ork on Lake Peipus and
theNarova river appeared in 1S64, and completed his researches

in the lake region of North-west Russia. Next year a second
revised edition of his geological map of Russia, including the

Ural and Caucasus, and a map of the Russian coal-basins, were
published by the indefatigable geologist. The supposed drying

up of the Sea of Azov was the subject of several papers and
reports presented by him to the Academy of Sciences, as also

t^-e extension of the coal-fields from the Don, through Tula
and Kaluya, to Courland and Eastern Prussia. In 1S70 he
published his "Studies on Boulders," the second part of which
appeared only three years ago. In 1879 he issued a geological

and physico-geographical description of the Aralo-Caspian
region. A paper, written together with M. Yakovleff on the

same subject, in 1883, was his last contribution to the Menioiis
of the Academy of Sciences. In all these works, Helmersen
appeared as a follower of the school of geologists represented by
Leopold von Buch and Alexander Humboldt. Instead of merely
describing the fossils of a given formation, and minutely study-

ing its various stratigraphical and paljeontological horizons, he
tried to discover the leading physical and geographical features

of the country he explored, and devoted great attention to dyna-
mical geology. His works are as valuable to the geographer as

to the ge logist. For twenty-five consecutive years Helmersen
was Professor at the Mining Institute of St. Petersburg, and
since 1844 he was one of the most active members of the

Academy ot Sciences. In 1851 he was elected a foreign member
of the Geological Society of London- an honour well bestowed
on one of the most industrious and distinguished geologists whom
Russia has produced.

The last issue of the hvestia of the Russian Geographical
Society contains a map showing M. Potanin's last journey in

China, from Peking to Kookoo-koto and Lang-tcheou (73° 30'

E. long.), to illustrate M. Potanin's letters dated Boro-b.lga un
and Lang-tcheou, September and November 13th, 1884. The
Ordos, described with so dark features by Hue, looked more
attractive than might have been expected. True, the whole
of the country between the Yellow river and Boro-Balgasun is

covered with sand ; but moving sand is rare, the bai khans
being usually fortified by vegetation. The shiobyk—a species
of Artemisia—is the most frequent growth in the Imrkhans, the
cavities between them being thickly covered with bushes of
Caragana, archa^ and ui'hil. Water is found wherever the sub-
soil appears from beneath the sand ; numerous sweet water
ponds make there their appearance, and they are sm rounded
with moist pasture-grounds. The dry grounds between the sands
are covered with Steppe vegetation, the Caliiiuris colouring
sometimes wide spaces in white. Sarrazin, millet, and hemp
are cultivated on these dry grounds. Altogether, the eastern
Ordos may be considered as a rich country for cattle breeding, if

supported by some agriculture. Two old towns, now in ruins'

were pa sed on the borders of the Ordos. B ro-balgasun,

too, was formerly a town, within the ruined walls of which there

are now but a few Mongolian huts, and the house of the Belgian
missionaries. In the Van principality M. Potanin visited the

Edjen-khoro place, on the Tchamkhak river ; it consists of two
tents w here the bones of Chengiz-khan are said to be preserved.

On Sept. 22, the expedition left Boro-balgasun. They visited

the salt lal»e Baga-shikyr, and for five days crossed a region

covered with low hills and almost uninhabited, notwithstanding
the good pasturage which spread between the bai khans, these

last becoming more thinly spread than in the east. Ruins of

Mus.iulnian villages destrojed during the last insurrection are not

uncommon. Lin-tcheou, on the Hoang-ho, is surrounded by
fruit-gardens. South of it numerous villages extend for some
fifty miles along a canal which runs parallel to the Hoang-ho and
crosses on aqueducts its tributaries. Its banks offer an uninter-

rupted fruit garden, with a few rice-fields. All this richness is,

however, of recent origin, the former gardens having been all

destroyed by Chinese after the last insurrection. Altogether,

the region bears traces of desolation ; whole towns have been
quite destroyed. The town Tsin-tsi-pou was the centre of the

insurrection. South of this town, M. Potanin left the valley of

the Hoang-ho, and crossed the series of flat ridges which reach

towards the south, 6,000 feet to 7,000 feet above the sea-level. Still

they have gentle slopes, owing to their covering of Loess which
reaches a thickness of from 200 to 300 feet. The hills are

formed of red sandstone, with some layers of pudding-stone

north of the Tao-tsoui river, while south of Tsin youmg the

ridge consists of silicious and clay-slate. The sandstone con-

tains beds of salt, which impregnates also the soil and is

worked to some extent ; it is raised also from a number of

small lakes. The Loess covers the whole of the country from

Ping-yang-sia to Lang-tcheou, spreading also over the su nmits

of the higher ridges. The population is of Turk origin,

and though it has assumed Chinese customs it maintains

its Mussulman religion. In the hilly tracts dwellings,

and even inns, are dug out in the Loess. Lang-tcheou is

a great city, picturesquely built on the right bank of the Hoang-
ho at the foot of a high mountain ridge. A floating bridge crosses

the great river. The plants collected for the herbarium by the

expedition were but few, owing to the late season ; but alto-

gether in the whole region there are no trees excepting those

which are cultivated ; even the higher ridges are devoid of

trees and but scarcely clothed with grass. From Lang-tcheou,

w^here the astronomer, M. Skassy, remained with the scien-

tific collection, M. Potanin went to the west to visit the Salors

and Shorongols, who inhabit that region, while M. Berezovsky

proposed to advance further south to Hoy-sian, situated on the

water-divide between the Yellow and the Blue Rivers. The
scientific results of the expedition promise to be very interesting.

The astronomer, M. Skassy, has determined the position of

fifteen places and mapped the route. M. Berezovsky has col

lected 140 samples of birds, and M. Potanin bring- back collections

of plants, insects, and reptiles, as also a geological collection.

A RECENT number of the Japan Gaztte contains a series of

notes on each of the islands forming the Kurile group, which

stretches from Jeso northward to Kamtschatka, and which for

the past ten years have belonged to Japan. The notes are

arranged by Prof Milne, from his own notes and those of

Mr. Snow, who has spent many consecutive summers amongst

the islands. They refer mainly to the numerous volcanoes among

the Kuriles, but much information on other points relating to this

little-known group is given. The name applied by the Japanese

to the chain is " Chishima," or "the thousand islands," but there

are really not more than thirty or forty. Of these, Iturup and

Kunashiri, the most southern members of the group, are the

largest. They " form the first links of the chain which volcanic

agencies have built up whilst attempting to join Japan and Asia.'

Iturup is 113 miles long and 77 in greatest width ; Kunashiri is

62 mdcs by 17. They are all very desolate, and sparsely popu-

lated in summer by Japanese and .Mnos, who come to fi h. In

Iturup, between the coast and the mountains, there is a kind of

jungle composed mainly of bamboo grass, which is imjiassable.

The explorer has therefore to follow the bed of a stream or

the bear tracks. Prof Milne thinks it not unlikely that the

Iturup bear may be a species new to science. From the speci-

mens seen in cages it seems to resemble the grizzly bear of

North .America.
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ANNIVERSARY OF THE ROYAL
GEOGRAPHICAL SOCIETY

'pHE Anniversary Meeting of the Royal Geographical Society
-*• was held in the theatre of London University on Thurs-
day, the Right Hon. Lord Aberdare, F.R.S., President, in the
chair. In his address, Lord Aberdare referred to Mr. Keltie's
report on the position of geographical education in England and
on the Continent. The Report, Lord Aberdare stated, contains
statements and recommendations of the highest interest and
importance. Of the slate of geographical education in Great
Britain Mr. Keltic draws a very dismal picture. "There is no
encouragement to give the subject a prominent place in the
school curriculum

; no provision, except at elementary normal
schools, for the training of teachers in the facts and principles of
the subject, and in the best methods of teaching it ; no induce-
ment to publishers to produce maps, globes, pictures, reliefs,
or other apparatus of the quality and in the variety to be found
on the Continent ; while our ordinary te.xt-books are, as a rule,
unskilful compilations by men who have no special knowledge
of their subject." This neglect is attributed to the "exigencies
of examination." Geography, as a class-subject, "does not
pay." It is not recognised at the Universities by either pro-
fessorship or readership ; it does not find a real place at any of
their examinations ; while in the Army and Navy examinations
it is at a discount ; and such geography as is given is of a very
partial character, and is merely left to crammers. These un-
satisfactory statements are justified by a large amount of
evidence. In striking contrast to this picture is fhat which Mr.
Keltic presents of the state of geographical education in
Germany, France, Italy, Switzerland, and several other countries
of Europe. Germany, as might be expected, takes the lead,
and does its work most thoroughly. But the systematic study
of geography is even there of recent creation. It prevails in
twelve out of the twenty-one universities of Germany ; and
nearly all the twelve existing professorships of geography have
been founded within the last twelve years. "The ideal aimed
at, and being rapidly carried out, is to have one continuous
course of geographical instruction from the youngest school-year
up to the university." And Mr. Keltic deals with these ascend-
ing courses, showing in detail the teaching from the elementary
to the higher schools, and in the universities. His examples of
lessons he himself heard at .some of these schools are most
graphic, and .suggest their high value in any course of intelligent
education.

Lord Aberdare then briefly referred to the conclusions at which
Mr. Keltic arrives. These, he stated, are clear, sensible, practical,
but by no means encouraging. In .all these European countries
the curriculum is defined and imposed by the State, which,
keeping the purse-strings, dictates the course of instruction.
Except over our elementary schools, the State in this country
e.xercises no such power, direct or indirect. We must be content
to brmg the force of public opinion to bear upon our schools
and universities ; for with them, and especially with our uni-
versities, rests the solution of this great question. Mr. Keltie's
Report will be duly considered by the Council ; it will doubtless
be published

; and means, Lord Aberdare ventured to prophesy,
will be taken to bring home to our educational authorities, with
fresh power and urgency, the necessity for not allowing Great
Britain to Lag behind our political and commercial rivals, our
rivals in human culture, in the systematic study of geography.
In the meantime, during the course of the autumn, an exhibition
will be formed of the results of Mr. Keltie's labours in collecting
specimens of the best text-books, maps, globes, diagrams,
models, and other apparatus used in teaching the various branches
of geography. This done, it remains for me, Lord Aberdare said,
only to express the fervent hope that this latest effort of the
Society to promote the studies which it was founded to extend,
may meet with a large measure of success and tend to lay the
basis of a sound and thoroughly national system of instruction in
geography in all its branches, physical, pulitical, and historical.

Lord -A.be-dare then gave a brief risitiiie of exploring work
since his address in November last. He specially referred to
the four years' explorations in Eastern Tibet of the Pundit
Krishna, and to the geographical work done in connection with
the Afghan Boundary Commission.
The preliminary map sent home by Major Holdich rectifies in

many important points the erroneous topography in all pre-
existing maps, and gives us a clear idea of the surface-configu-
ration and physical condition of one of the most interesting
districts in Central Asia.

Further east the indefatigable Colonel Prjevalsky has been j

recently again heard of from the centre of the continent, at
Lob Nor.

In and around the Zhob valley, areas of about 5500 square
miles of reconnaissance on the i-inch scale, and of 400 square
miles of topography in the i-inch scale are reported to have
been completed ; thus going far to fill in a reproachful hiatus in
our present maps of Afghanistan. The as.-ent of certain peaks
in the Himalaya by a member of the Alpine Club, Mr. W. W.
Graham, an account of which was read by him at one of the
Society's meetings in June last, has attracted considerable
attention in India. The classical lands of Asia Minor have
again this year been the subject of topographical investigation.
In the winter of 18S2-3 a fund was raised by public subscription
in order to eflect explorations that might throw light on the
antiquities and eariy history of the regi ^n. Mr. W. M. Ramsay
was entrusted with the execution of this scheme, and travelled
with this view. May to October, 1S83. He invited a schola'r of
the American School of Athens, Mr. J. R. S. Sterrett, to
accompany him during great part of the summer. During that
year's work the conviction grew u;i that no adequate study of
the history of Asia Minor was possible till the ancient topography
was better known and that no advance in the study of the ancient
topography could be made till a better map of the countrj' had been
compiled. It was therefore found necessary, week by week, to pay
a growing attention to the natural features of the country, the
natural routes of communication, and the natural boundaries
separating district from district. Lord Aberdare referred to the
work done in New Guinea by Mr. Van Braam Morris, Dutch
Resident at Tidore, who has examined this part of the coast, and
ascended the Amberno, which had always been reported by
passing navigators, on account of its numerous supposed mouths,
to be a large river with an extensive delta, and to the journeys
into the interior of the Rev. James Chalmers. Mr. Chalmers
has visited many parts of this coast along a line of about 500
miles, and penetrated, at various places further inland, by land,
than any other European, and his descriptions of the country
and the habits of the vivacious, excitable, and pugnacious race
of savages with which it is peopled, merit careful attention at
the present time. An attempt is about to be m.ade by the ex-
perienced traveller Mr. H. O. Forbes to penetrate to the summit
of the ranges, or plateaux, which extend along the centre of this
part of the great island. Since he left England on this arduous
mission some weeks ago we learn that the Sydney and Mel-
bourne branches of the Geographical Society of Australasia have
offered to contribute to the expenses of this expedition, which is

supported by grants by our Society, the Scottish Geographical
Society, and the British Association. In other parts of Aus-
tralasia the chief additions to our knowledge have been a survey
of a large tract of new countiy in Central Queensland by Mr. C.
Winnecke, and the exploration of the King Country in the
northern island of New Zealand by Mr. Kerry-Nicholls, of
which the explorer himself gave us an account at one of our
evening meetings.

In Africa Lord .Aberdare referred to the work done by Mr.
H. H. Johnston at Kilimanjaro. Since then the brothers
Denhardt, who had previously done excellent work in surveying
the course of the River Dana, which flows from the southern
slopes of Mount Kenia, have left again fjr East Africa. They
have been commissioned, as we are informed by the German
African Society, to take up a line of exploration simihr to that
adopted with so much success by Mr. Joseph Thomson, but to
follow it much further to the north than the point reacherl by
our English traveller, namely, to the reported great lake Sam-
buru, north of Lake Bahringo. Further north still the year has
witnessed the accomplishment of what may be termed one of the
most interesting and difficult feats of all recent African travel.

This is the journey of Messrs. F. L. and W. D. James, the
authors of the well-known book on the " Wild Tribes of the
Soudan," who with three English companions, Messrs, G. P. V.
Aylmer, E. Lort Phillips, and J. Godfrey Thriipp, organised an
expedition and started last December to cross the north-eastern
angle of Africa from Berbera to Mogadoxo. The hostile dis-

position and uncertain temper of the Somali tribes who inhabit
this wide region have hitherto oftered invincible obstacles to its

exploration by Europeans. Mr. James and his party, however,
succeeded in penetrating 400 miles to the south, as far as Barri
on the River Webbe, a point about 215 miles distant from
Mogadoxo. The interior was found to be a plateau of an
average elevation of about 4000 feet.
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With regard to the more southerly parts of Eastern Africa,

and more especially the region between the Mozaaibique coast

and Lake Nyassa, our knowledge has lately increased by leaps

and boimds. Tlie increase has been principally due to the sys-

tematic exploratiras of Mr. Consul O'Neill. The general remark

may be permitted that, thanks chiefly to Mr. O'Neill, we now
have for the first time a fairly satisfactory knowledge of a region

varied in its physical configuration, well watered, and fertile,

which has hitherto remained a blink on our maps, notwith-

standing the occupation of the coast by the Portuguese for nearly

four centuries.

M. Giraud has returned this spring from his exploration of

Lake Bangweolo and its outlet, and his unsuccessful attempt to

cross Africa by way of the Upper-Congo ; Mr. Arnot has crossed

from Natal to the Bihe plateau by way of the Upper Zambesi
;

Mr. Montagu Kerr has crossed Matabele-land and the Zambesi,

and penetrated by a new route to the south-western shore of

Lake Nyassa ; and Mr. Richards has reached from Inhambane
the southern districts of Umzila's kingdom. In Western Africa

further additons have been made to our knowledge of the Congo,

chiefly by the publication of Mr. Stanley's long-expecied book
and the map; which accompany it, and by Messrs. Grenlell and
Comber's careful survey of the middle course of the Congo and

the Bochini tributary to the junction of the great river Kwango.
The members of the French Expedition on the Ogowe and the

northern tributaries of the Congo have also been doing good
work in the survey of the territories newly acquired by France.

In South America a striking feat of exploration has been ac-

complished since my last address ; the supposed inaccessible

summit of Muunt Roraima, on the confines of British Guiana and
Brazil, was reached in December last by Mr. im Thurn and his

companion, Mr. Perkins, accompanied by a small party of

Indians.

In conclusion Lord Aberdare gave the following brief sum-
mary of the Admirally surveys of the year 1884, for which he

was indebted to the hydrographer, Capt. Wharton, R.N. : The
continuous prosecutions of marine surveys in difl'erent quarters

of the globe has been \\ell maintained during the past year. The
two home-surveying vessels have been employed, one on the

west and the other on the east coast of Great Britain. On
foreign surveys 60 oflicers and 500 men have been employed in

four steam ships of war and five other smaller vessels. These
ships have been at work in Newfoundland, the Bahama
Islands, Magellan Straits, South Africa, Red Sea, Malay
Peninsula, coasts of China and Korea, north-west coast

of Australia, and amongst the Pacific islands. The most
important additions to our hydrographical knowledge are

as follows:—The survey of the Little Bahama Bank will be

shortly finished, and the same may be said of the southern shore

of Newfoundland. The survey of the main s'rait of Magellan,

to which reference was made in the last address, was completed
early in the year. Many useful additions have been made to

ports and salient parts of the coast of south-e.ast Africa. In

the Red Sea the intricate approaches to Sawakin have been well

laid down. On the west coast of the Malay Peninsula, Penang
harbour has been re-surveyed and the positions of the islands

lying to the norlh-west and forming the eastern boundary of the

ordinary route of vessels to Malacca Strait have been accurately

determined. The unknown western shores of Korea, south of

the approach to Seoul, for two degrees of latitude have been
explored, and the main features of this island-studded shore

laid down. New rivers and harbours have been entered,

notably, the large river Yeun-san-gang, at the entrance to

which stands the considerable town of Mokfo. There appears,

however, to be little chance of immediate trade with Korea, in

consequence of the absence of any valuable product^ and the

scanty needs of the population. The southern approach to

Haitan Strait on the Chinese coast, much used by British trade,

has been re-charted. On the difficult shores of Western Australia

such progress has been made as the small means at the disposal

of the surveyors has permitted. In the Solomon Islands the

Bougainville Strait has been charted. This Channel will in the

future be most probably a highway for traffic between Eastern

Australia and Japan. Many additions have been also made to

the charts of various groups of other Pacific islands. The survey

of the coasts of India carried on by officers of the Royal Navy
and India Marine has been actively progressing. .Surveys of

Rangoon, Cheduba, and other ports in the Bay of Bengal, as

well as harbours on the west coast of Hindostan, have been
made. A re-survey of the great Canadian lakes has been com-

menced in Georgian Bay, where trade by water is on the

increase.

Lord Aberdare then intimated his resignation of the Presidency

of the Society, the Marquis of Lome having been elected to

succeed him.

PROF. REYNOLDS ON THE STEAM
INDICA TOR '

'VHE object of this paper was to define the causes and extent of
*- the disturbances in indicator diagrams. The theory, as

given, had been taught for several years in Owens College ; but the

publication had been deferred to enable an extensive series of ex-

periments to be made. These experiment-- had now been carried

out by Mr. A. W. Brightmore, .^tud. Inst. C.E., kite Berkeley

Fellow in Owens College. In the first place it was shown that

there were five principal causes of disturbance, namely : the

inertia of the piston of the indicator and its attached weights ;

the friction of the pencil on the paper, aild its attached

mechanism ; varying action of the spring ; inertia of the drum ;

friction of the drum.
The efi-ect of the inertia of the pencil and its attached roechan

ism presented a mathematical problem, by the solution of which

it was shown that there were two disturbances from this cause :

one, a general enlargement of the mean indicated pressure, de-

pending on the weight of the moving parts of the indicator, the

stiffness of the spring, and the square of the speed. The other

disturbance svas a vibration of the pencil. Every indicator piston

vibrated when disturbed, so that the period of vibration depended

on the stiffness of the spring.

The error which these oscillations caused in the area of the

diagram depended on their magnitude, and, to a greater extent,

on the smallness of the number in a revolution. But the evil of

these oscillations was not so much an effect on the area as in the

disfigurement and the confusion they produced in the diagram.

So long as there were thirty of these oscillations in a cycle, the

necessary fluid friction of the indicator piston would so far reduce

them as to render a fair diagram possible, but when the number

was as low as ten it was all the pencil could do to prevent them

upsetting the diagram.

The friction arising from the pressure of the pencil always

acted to oppose the motion of the pencil, and therefore rendered

it too large during expansion and exhaust and too small during

compression and admission, and thus the general effect was to

increase the size of the diagram. This friction consisted of that

of the pencil on the paper ; and that of the mechanism, caused

by sustaining the pressure of the pencil. The effect of the

friction of the pencil was greatly reduced by the motion of the

paper. The magnitude of these effects taken together on the

area of the diagram depended on the construction of the instrii-

ment and on pencil-pressure. From numerous experiments it

would appear possible to make a difference of as much as five

per cent, in a locomotive in mid-gear by pencil-ftiction.

The conclusions, as regarded the motion of the pencil, were

that the general effect of inertia and friction were both to increase

the size of the diagram ; that so long as the speeds w ere such

that the number of vibrations of the pencil during a revolution of

the engine was not greater than fifteen, the effect of inertia was less

than one per cent. , but that, if the number was greater than thirty,

oscillations would show themselves unless the pencil-friction was

increased. They might, by this, be kept down till ihe number

of vibrations was equal to fifteen, but not farther, and then the

necessary friction would affect the area of the diagram about five

per cent. For the diagrams to be sensibly accurate, and free

from oscillation, the speeds must not be greater than would make

the number of vibrations equal to thirty. These speeds were

given in the paper for Richards' indicators.

The effect of the inertia of the drum with an elastic cord was

shown to be a nearly uniform elongation of the diagram. The

result of the varying stiffness of the drum spring was a nearly

uniform contraction. With Richards' indicator these two latter

disturbances neutralized each other at a speed of 150 revolutions

per minute. Ac other speeds the effects v ere apparent in the

length of the diagram ; but, except when the expansion was great

and the connecting rod short, they did not aftect the indicated

pressure. The friction of the drum with an elastic cord caused

the cord to be longer during the forward stroke than during the

» A P.iperre.-id at the Institution of Civil Engineers, May 19, "Oothe

Tlieorj-of the Indicat. r and the Errors in Indicator Diagrams, by i-rot.

Osbjrne Reynolds F.R.S.
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backward stroke, so that the diagram was distorted and shortened,

the drum being uniformly behind its proper po ition during the

forward stroke, and before its position during the backward stroke.

This distortion diminished the area of the diagram according to

the rate of expan-ion and the length and elasticity of the cord

used. This was definitely expressed by a formula. This dis-

turbance, the influence of which was very great in cases of

high expansion, large engines, and ordinary cords, appeared to

have been unnoticed. The circumstances on which it depended
were the elasticity of the cord and the friction of the drum, and
the question was how far these existed in the ordinary indicators.

It might be said that the diagrams which led to the discovery of

this effect were taken with an indicator which had been in con-

stant use for several years. It was in apparently perfect condition,

and the diagrams did not differ essentially from those which had
been previously taken. The cord Mas one which had been

supplied by the maker. The manner of the discovery was
described : For years the author had pursued in the cla s the

method of testing the vibrations of the indicator pencil by pro-

jecting them on to the crank-circle, and he had noticed that the

first oscillation fell short, and shorter in the back diagram than

in the front. The cause of this was not obvious, and it was
partly with a view to determine this cause that Mr. Brightmore's

investigation was commenced. A slight error in the reducing

rod, which had a fixed centre and a slot in which a stud in

the slide-block worked, was altered. This, however, did n it

get rid of the effect. A new cord was substituted for the old

one, and the eflect was found to be much enhanced, the new cord

being more elastic than the old one. This reduced it to the

stretching of the cord, but it was only after carefully working
out the effect of the inertia of the drum, and it was seen tliis

was to lengthen the first ocillation at the back end that the

friction was examined. 'Ihe indicator was taken to pieces,

cleaned and oiled ; then the efi'ect w.-.s much reduced, .'^everal

new wires and cords were used, a id eventually steel wire was
adopted as the best. The test supplied by the oscillations could

only be applied to diagrams taken at high speeds, and the test

furnished by the influence upon area was vague. What was
wanted was an independent means of determining the simul-

taneous positions of the drum and the engine-piston. As the

best method of meeting this, it was decided to arrange an
electric circuit through the pencil to the drum, \\ ith sufficient

electromotive force to prick the paper, making the engine-piston

close this circuit at eleven definite equidistant points in the

motion backwards and forwards. This was successfully carried

out, and the stretching of the cord during the backward and
foiward strokes was definitely ascertained. Taking the smallest

results obtained with a cord, it appeared from these experiments

that the least ditTerence of stretching was to make this diflference

in inches 5 per cent, of the length of the cord in feet. Examples
of this effect in diminishing the mean indicated pressure were
given. '1 hus, in a locomotive cutting off at one-quarter it was
8 per cent. ; in a condensing engine having 3 "5 feet stroke,

cutting off at one- tenth, 20 per cent. ; and the same compounded,
10 per cent.

These would seem to be the smallest results that could have
occurred in ordinary jjractice. The conclusion, however, that

hitherto the normal mtlicated power from engines had been from
10 to 20 per cent, too small must wait for verification. Yet
there were not wanting independent evidences of such an effect.

In diagrams taken from engines at high speeds the admission line

would not but for this effect lie vertical. It would show a certain

amount of detail, and the first oscillation would not have a sharp
top. Moreover, it was commonly found ihat the expansion line,

allowing for clearance, was above the true expansion line for the

steam. This apparent rise in the curve of expansion was exactly

what would result if the apparent cut-off was too early, and this

was the result of the efi'ect that had been considered. The author

had tried several diagrams, and found that after correction the

expansion line came out very close to the true curve.

In making these comparisons the explanation of another
feature of diagrams became apparent. When the two diagrams
were traced on the same card, there was sometimes a want of

symmetry about them, and in this case the cut-oif was shorter

on the back than on the front diagram. This the author at-

tributed to the friction of the drum when the cord for the back
diagram was longer than that for the front. When this was the

case the relative lengths of the cord were about I to I '8. These
observations were illustrated in a diagram from " Richards'

Indicator." To test this diasiiam a tracing was taken, and

reversed so that the front diagram was superimposed on the
back. It was observed that the diagrams were of dilTerent

lengths, and the difference was about the same as the difference

in cut-off; that notwithstanding the apparent cut-off" in the back
diagram was to that in the front in the ratio of 2 to 3, the
expansion line of the back diagram was the same shape as that

in the front ; and that if the diagrams were restored, supposing
the lengths of the cords used to have been 5 feet and 9 feet, the
diagrams became exactly similar, and, allowing 2 per cent,

clearance, the expansion line came to be the true expansion line

for that cut-oft". The mean pressure was 14 per cei\t. larger than
from the original diagram.

Such instances as these seemed to sufficiently establish a case

against the blind faith which appeared to be at present placed in

the accuracy of the indicator diagrams. But, in conclusion, the

author stated that he should be very disappointed if anything in

this investigation should have the eff'ect of diminishing reliance

on the indicator itself. He would have the instrument treated

fairly, and instead of being the object of unthinking worship he
would have it the oljject of careful study and experimental

investigation, so that the limits of its wonderful perfection might
be known exactly, and that reliance placed on it which sprang
from knowledge.

THE VISITATION OF THE ROYAL
OBSER VA TOR V, GREENIVICH

T^HE visitation of the Royal Observatory took place on Satur-

day last, when, in spite of bad weather, there was a
numerous attendance. The following extracts (condensed in some
case^) from the Report of the Astronomer- Royal to the Board of

Visitors indicate the work of the past year. It will be gratify-

ing to all to know that a considerable increase in the optical

power of the Observatory is in contemplation.

Transit-Circle.—-A reversion-prism made by Messrs. Troughton

and Simms has been used since last June in obseivations with

the collimators as well as with the transit-circle to reverse the

apparent direction of measurement or of motion, a movement
towards the left (as in transits of south stars) being converted

into a movement towa ds the right, or upwards, or downwards,

according to the position of the plane of reflection of the

reversion-prism. The collimation-observations show no sensible

personality depending on the apparent direction of measurement

;

it has, however, been considered well, in oider to eliminate any

possible eftect of the kind, to take half the measures in each

determination of collimation with the direction of movement of

the wire reversed as regards right and left. In the transits the

practice is to observe on each day two clock-stars and also cir-

cumpolar stars with the direction of motion reversed. A com-

parison of the results from the reversed and ordinary observations

of clock-stars shows sensible differences in the case of some

observers, who, however, have probably not yet settled down
into a definite habit of observing stars which appear to move in

the reverse direction.

In order to determine absolute personal equations in the

observation of slow-moving as well as of quick-moving stars of

various magnitudes (whether the motion be from right to left or

the reverse) and of limbs of the sun, moon, or planets, the

Astronomer Royal has arranged, in concert with Mr. Simms, a

personal equation instrument to be used with the transit-circle.

In this instrument, which is on the point of completion, and was

seen at work ou Saturday, a vertical plate ^^ith a circular

aperture, 6 inches in diameter, to represent the sun or moon,

and several small pinholes, to represent stars of different mag-

nitudes, is placed in the focus of an object-glass of about 7

inches aperture and of about 50 feet focal length (which is

attached to the dew-cap of the transit-circle, when horizontal

and pointing north), and is carried smoothly by clockwork from

east to west or west to east at a rate which may be varied at will

from that of a very close circumpolar star to three or four times

that of an equatorial star by an ingenious but simple mechani-

cal contrivance devised by Mr. Simms. Tlie apertures in the

vertical plate are illuminated by direct sunlight or moonlight

reflected by a plane mirror towards the object-glass, and the

times of transit of the artificial sun, moon, or stars, which are

to be observed^ over the wires of the transit-circle, are also

registered automatically on the chronograph by means of

insulated platinum studs, corresponding to the artificial objects,

which m.ake contact with other studs, corresponding to the

wires in the field ot view of the transit-circle.
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Since last October transits of tlie close circumpolar stars have
been taken at the middle wire set to successive revolutions of the

R.A. micrometer, thus virtually introducing a system of very

close equidistant wires for the slow-moving stars. It is thus

found that a larger number of separate obserwations can be ob-

tained in a moderate time, a point of >pecial importance in

changeable weather. The equality of succe-sive intervals of the

R.A. micrometer-screw was testedlast January for each revolution

througli a range of twelve revolutions, and aKo for every tenth

of the three middle revolutions, and the errors of the screw
appear not to exceed the errors ofobservation. The determina-

tion was made by means of the south collimator, the eye-piece

of the transit-circle having been turned through 90°. The ob-

ser\*ations of close circumpolar stars have also been discussed

with a view of testing the equality of successive revolutions of

the R.A. micrometer screw, the results being very satisfactory.

The screws of the niicro-cope-micrometers also were examined
by means of the south collimator on March 27 and following

days, successive intervals being measured for each revolution

and third of a revolution from-i' to 6^ Though there is

evidence of considerable wear in the individual screws, which
have been in constant use since 1875, themethcd of using them
(the action of the spring being in opposite directions for the

micrometers of each pair) entirely eliminates this effect from the

mean, and the resulting errors (which are probably casual

errors of observations) do not exceed o""05 at any part of the

screws.

The subjects of meridian observations in the past year have
been as usual the sun, moon, planets, and fundamental
stars, with other stars from a working catalogue, which now
contains about 2,750 stars. About 3S0 stars have been lately

added to the list from the " Harvard Photometry," with a view
of making the forthcoming Greenwich Catalogue of stars down
to the sixth magnitude as complete as possible. It is hoped
that all of these stars will have been sufficiently observed by the

end of 1SS6, when it is proposed to form a Ten-Year Catalogue,

epoch iSS2'o. The annual catalogue of stars observed in 1884
contains about 1,370 stars.

The following statement shows the number of observations

with tlie transit-circle made in the twelve months ending 18S5,
May 20 :

Transits, the separate lim'is being counted at separate
observations... ... ... ... ... ... 5523

Determination of colligation error ... ... ... 299
Determinations of level error ... ... ... ... 376
Circle observations ... ... ... ... ... S321
Determinations of nadir point, including the number of

circle-observations ... ... ... ... ... 294
Reflection-obser\-ations of stars (similarly inchtded) ... 619

The discordance between the nadir observation and the mean
of the results from reflection observations of stars north and
south of the zenith has recently become very small, the correction

diduced for the first four months of the present year bein^ only
— o"'07. The mean c trrection indicated by the observations of

1884 was -o" '36, whilst those of 18S3 gave the value -o"'45.
The steady increase of this discordance from 1878 to 1883 and
its subsequent decrease remained unexplained, no change having
been introduced into the meth id of observation of the nadir
point or of stars by reflection during the last two years.

The api^arent flexure of the transit-circle, as found by means
of the collimators, has again changed sign. From six deter-
minations made on 1S84 June 3, Sept. 9, Sept. 29, Oct. 5,
Oct. 20, and May 20 (the reversion- prism being used on each
occasion except the first) the resulting values (found by four
different observers) are —o" "47, -)- i"'oo, -I- o""03, -f o'''io, and
-f o"'oS, the mean of which is -{-o'''i7, agreeing closely with
the value -I- o"'i3 found by nine accordant determinations in

the period 1879 to 1SS2, whilst the mean of five determinations
by three different observers in 1883 give the value - o"'49. No
correction for flexure (as distinct from the R - D correction) has
been applied to the observations since 1879.
The correction for R - D, the error of assumed colatitude, and

thepositim ot the ecliptic, have been investigated for 1884. The
computation of the geocentric and heliocentric errors for the
planetary results is not yet complete.
The correction for discordance between ' reflection and direct

observations of stars, deduced from observations in 1884 which
extend from Z.D. 69° north to Z. D. 70° south is - o""02 -r o"-66
sin Z.D. The assumed formula a -)- i sin 3 represents the

observations of 1884 satisfactorily throughout the whole range
of zenith distance.

The value found for the colatitude from the observations of

1884 is 38°. 3i'.2i"'9i, differing only by o"'oi from the assumed
value ; the correction to the tabular obliquity of the ecliptic

is + o"'57 ; and the discordance between the results from the
summer and winter solstices is - o"'99.

The mean error of the moon's tabular place (computed from
Hansen's Lunar Tables with Prof. Newcomb's corrections) is

-Hos'02 in R.A. and -1- o"'29 in longitude as deduced from 104
meridian observations in 1S84.

Altazimulli.—The observations with this instrument have been
restricted to the period from last quarter to first quarter in each
lunation, the total number of observations of various kinds made
in the 12 months ending 1885 May 20 being as follows :

—

Azimuths of the moon and stars 321
Azimuths of the azimuth-mark 181

Azimuths of the coUimating-mark 192
Zenith-distances of the moon 178
Zenith-distances of the coUimating-mark 196

Since last December a "reversion prism" has been used to-

reverse the apjiarent direction of motion in the observation with
lamp right and in that with lamp left on alternate nights.

Clocks.—On Jan. i the public clock at the O iserv-atory

entrance and the other mean solar clocks were put forward 12

hours so as to show Greenwich civil time, starting at midnight
and reckoning from oh. to 24h., which would correspond with
the universal time recommended by the Washington Conference.
The change from astronomical to civil reckoning has also been
made in all the internal work of the Observatory, and has been
carried out without any diflSculty. Greenwich civil time is found
to be more convenient on the whole for the purposes of this

Observatory, but its introduction into the printed astronomical
observations has been deferred to allow time f .r a general agree-
ment amongst astronomers to be arrived at. It is proposed,
however, to adopt the civil day without further delay in the

printed magnetical results, thus reverting to the practice previous

to 1S48, and making the time-reckoning harmonise with that

u-ed in the meteorological results, the reckoning from oh. to 24h,

being for the future adopted in both cases.

Reflex Zenith Tube.—The observations of 7 Draconis for deter-

mination of the temperature correction have been continued,

and about 45 transits over the 30 wires have been observed at

temperatures ranging from 46° to 72°. .Seven tr&nsits of 9-

Aurigas were abo observed last February at low temperatures^

ranging from 42° to 56'.

Equatoriah.—The work on the Lassell equatoreal has occu-

pied a great deal of attention during the past year, a number of

repairs and alterations having been required in order to get the

instrument into proper working order. The driving clock, which
was found to drive the instrument at only three-fifths of the

proper speed, has been altered, a slow motion in R. ,\. (to be
worked from the observing stage) has been contrived, a new
slide of improved construction has been made for gearing the

driving-screw into the hour-circle, the teeth of the hour-circle

have been re-cut, a firm declination clamp has been applied, an-

improved edge suspension fur the large mirror (consisting of a

steel band which encircles the mirror and is supported by
brackets at six equidistant points of the circumference) has been
contrived, a new and firmer mounting of the small mirror has

been made, and the ej'c-piece has been mounted firmly on a

plate which allows it to be tilted in any direction, for optical ad-

justment. The framed ir n base which supports the instrument

has been bricked up and filled with concrete, and this, with the

other altera' ions, has greatly increased the stability of the tele-

scope, which is now quite satisfactory. Difficulty is, however,
still experienced from want of stability of the optical axi^ of the

large mirror, which requires to be readjusted continualh*, as the

telescope is moved. When the mirrors have been properly ad-

justed the definition appears to be verj' good, the companion to

Vega being shown with remarkable distinctness without any
trace of scattered light from the large star.

The south-east and Sheepshanks equatorials are in good order,

as also is the Simms" six-inch equatorial mounted in the south

ground.
With one or more of these equatorials, or with the altazimuth^

30 occultations of stars by the moon (19 disappearances and 11

reappearances, including 7 disappearances and 9 reappearances

during the lunar eclipse of October 4), and 57 phenomena of
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Jupiter's satellites, have been observed in the twelve months
ending 18S5 May 20, and the observations have all been com-

pletely reduced to the enil of 18S4. Comet (c) 18S4 has been

observed on four nights, the Lassell reflector or one of the other

equatoreals being employed, and some measures of distances and
position-angle of double stars, as well as a large number of ob-

servations for determining the value of i™''. of the screw in

different parts of the field of view have been made with the Airy

double-image micrometer mounted on the Sheepshanks' or

Simms' equatorial.

Mic4'ometer measures of some of the satellites of Saturn (in-

cluding Enceladus) were made on seven nights with the Lassell

equatorial.

Spictroscipk and Photograbhic Observations.—The solar pro-

minences have been observed with the half-prism spectroscope

on only two days, the photographic reductions having pressed

very severely on the spectroscopic assistant during the long con-

tinued maximum of sun-spots.

For the determination of motions of stars in the line of sight,

569 measures have been made of the displacement of the F line

in the spectra of 47 stars, and 72 measures of the •* lines in 14
stars, besides measures of the displacements of the b and F lines

in the spectra of the east and west limbs of Jupiter, and of the

east and west ansre of the rings of Saturn, and comparisons with

lines in the spectrum of the moon, or of the sky, made in the

course of each night's observations of star-motions, or on the

following morning, as a check on the general accuracy of

the results for star-motions. The observations of the last

twelve months confirm the change in the motion of Sirius,

which now appears to be approaching the sun at the rate

of about 20 miles a second. As there is great difficulty

in the use of a pointer or cross-wires for measuring both
the broad dark line in the star's spectrum and the narrow bright

comparison line, Mr. Maunder has suggested the use of a rever-

sion spectro cope (on the double-im-ge principle) for these ob-
servations, and Prof. Pritchard has idndly lent the reversion

spectroscope of the O-'iford University Observatory, in order
that the suitability of that form of instrument may be tested. The
spectroscopic observations of all kinds are completely reduced to

the present time.

In the tuelve months ending 1885 May 20 photographs of the

sun have been taken on 173 days, and of these 431 have been
selected fir preservation, the recoi'd being not so complete as

usual, owing partly to the loss of several days during the adjust-

ment of tne instrument after the adaptation of the secondary
magnifier, and partly to a failure of the supply of dry plates in

July last during the absence of Mr. Maunder. There were only
two days on which the sun's disk was observed to be free from
spots.

The mean spotted area of the sun was slightly less in 1884
than in 18S3 a'ld .slightly greater than in 1882, whiKt the faculae

in 18S4 showed a slight increase as compared with 1883, and a
slight falling off as compared with 1S82. It would seem that

•the maximum both of sun-spots and faculie occurred about the
end of 1883 or beginning of 1884.

For the year 1S84 Greenwich photographs are available for

measurement on 152 dsys, and Indian photographs filling up the
gaps in the series on 159 days, making a total of 311 days out
of 366 on which photographs have been measured. In 1883
the total number of days was 340, viz., Greenwich series 215
days, supplemented by Indian photographs received from the
Solar Physics Co nmittee on 125 days.

Magnetic Inslrumcnis.—The following are the principal
iresults for magnetic elements for 1884:—

Approximate mean westerly
declination

Mean horizontal force

1 8'. 8'.

f 3-931 (in English units).

\ I •812 (in Metric units.)

( 67.29. 8 (by 9-inch needles).

Mean dip ^ 67.29.32 (by 6-inch needles).

(67.30. 9 (by 3-inch needles).

In the year 18S4 there were only five days of great magnetic
disturbance, init there were also about 20 days of lesser disturb-

ance for which it appears desirable to publish tracings of the
photographic curves. It may be interesting to add the tracings
for a fe.v quiet and nearly quiet days in order to exhibit the
chiracteristici of the ordinary diurnal movement.

Comm;ncing with 1883 the magnetic diurnal inequalities of

declination, horizontal force, and vertical force have been dis-

cussed by the method of harmonic analysis, the harmonic
expressions for these inequalities being obtained for each month
and for the year with arguments expressed in apparent solar time

as well as in mean solar time.

Aleteorological Observations,—The mean temperature of the

year 1884 was 50°7, being i°'4 higher than the average of the

last 43 years. The highest air temperature (in the shade) was
94°'I on Aug. II, and the lowest 24°'5 on Nov. 25. The
mean monthly temperature was above the average excepting in

the months of April, June, Oct. and Nov.
The mean daily motion of the air in 1S84 was 286 miles,

being 3 nailes greater than the average of the last 17 years. The
greatest daily motion was S91 miles on Jan. 23, and the least 78
miles on Feb. 8. The only recorded pressure exceeding 20 lbs.

on the .square foot in 1884 was 227 lbs. on Jan. 23, after which
the connecting chain of the pressure plate broke, as mentioned
in the last report. It is probable that greater pressures occurred

afterwards on the same day, and also in the gale of Jan. 26, at

which date the chain had not been renewed.
During the year 1884 Osier's anemometer showed an excess of

about 25 revolutions of the vane in the positive direction

N, E, S, W, N, excluding the turnings which are evidently

accidental.

The number of hours of bright sunshine recorded by Camp-
bell's sunshine instrument during 1884 was 1 115, which is about

100 hours less than the average of the seven preceding years.

The aggregate number of hours during which the sun was
above the horizon was 4465, so that the mean proportion of

sunshine for the year was 0250, constant suushine being
represented by i.

The rainfall in 1884 was iS'O inches, being about 7 inches

below the average of the last 40 years.

Chronometers and Tint'. Signals.—The number of chrono-
meters now being tested at the Observatory is 151, and of these

103 (79 bo.x-chronometers, 13 pocket-chronoineters, and II

deck-watches) belong to the Navy, 40 are placed here for the

annual competitive trial, and S are on trial for purchase by the

Austrian Government.
The first six chronometers in the competitive trial of 1884

were rather above the average of the last ten years as inferred

from the trial numbers. As nluch difficulty is experienced in

maintaining the chronometer oven at a nearly constant tempera-
ture, an apparatus has been procured from Mr. KuUberg which
is designed to effect this automatically, by the action of a com-
pensation-bar, which, as the temperature rises, gradually closes

a small hole through which the supply of gas to the gas burners

passes. The apjiaratus has not yet been brought into use, as

the chronometer oven has been constantly required for testing

chronometers since it has been received.

The automatic drop of the Greenwich time-ball failed on 6

days through the clock-train stopping. The ball was not raised

on 3 days on account of the violence of the wind.

As regards the Deal time-ball, which is now dropped by cur-

rent passing through the chronopher of the Post Office tele-

graphs, there have been fourteen cases of failure owing to inter-

ruption of the telegraphic connections, and on one day the

current was too weak to release the trigger without the assist-

ance of the attendant.

In connection with the establishment of hourly time signals at

the Start or Lizard, which was long advocated by Sir G. B. Airy,

I have received from the Committee of I loyds', in answer to

my inquiry, an assurance that that corporation would be willing

to undertake the maintenance of hourly time-signals at any of

their signal-stations, provided the Government would supply the

necessary apparatus. After consultation with Capt. Wharton,
it has been thought better that, before taking further steps, some
preliminary trials should be made of a collapsible cone as an
hourly time signal, facilities for doin.,' which exist at Devon-
port. As regards ball-drop or other time-signal, I would
propose that it should be made automatically by a local

clock, to be corrected daily by the help of a time-signal from
Greenwich at 10 a.m., which should automatically start an
auxiliary seconds pendulum, suspended freely just behind the

clock pendulum. The attendant would then accelerate or

retard his clock pendulum (by electro-magnetic action as in the

Greenwich mean solar clock) so as to make it pass through the

middle of its vibration at the same time and in the same direc-

tion as the auxiliary pendulum, and thus to indicate accurately

Greenwich mean time. A return signal to Greenwich sent by
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the local clock at the next hour (11 a.m.) would show that this

clock had been properly corrected, and would be a guarantee

for the genera! accuracy of the time-signaU. Preliminary triah

have shown that the observation of coincidence of vibration of

two pendulums can be made with great certainty, and Messrs,

E. Dent and Co. are now arranging for the mounting of an

auxiliary pendulum on one of the transit of Venus clocks, and

for adapting it to give hourly time-signals.

The errors of the Westminster clock have been under is. on

50 per cent, of the days of observation, between is. and 2s. on

29 per cent. , between 2s. and 3s. on 10 per cent. , between 3s.

and 4s. on 7 per cent., and over 4s. on 4 per cent.

During the past year the Observatory has lost the valuable

services of Mr. Dunkin, who retired on August 25, after an

honouralile service of forty-six years, which has been throughout

characterised by remarkable zeal and ability, and has contributed

largely to maintain the credit of the Observatory. Mr. Dunkin
has been succeeded in the post of Chief Assistant by Mr. H. H.
Turner, B.A., of Trinity College, Cambridge.
The report concludes as follows ;

—

During the past year the various classes of work carried on

in this Observatory have been somewhat extended. The
meridian observations are more numerous than usual, and

various subsidiary investigations involving considerable labour

have been undertaken with a view to increase their rccuracy. A
large number of spectroscopic determinations of star-motions

have been obtained, and the long continued maximum of sun-

spots has made the photographic measurements and computa-

tions much heavier than in any previous year. Extensions have

a'so been made in the m.ngnetic and meteorological branch, which

appeared very desirable, but which have pressed rather severely

on Mr. Ellis and his staff.

Turning to the future, I wish to invite the attention of the

visitors to the circumstance that an increase in our optical means

is required to enable us to cany out satisfactorily the determini-

tions of proper motions of stars in the line of sight with the

spectroscope, a work which peculiarly belongs to this Observa-

toiy, as supplementing the determinations of proper motions

from meridian observations.

The aperture of our largest refractor (i2f inches) is too small

to allow of our observing successfully with the spectroscope any

but the brightest stars, and though the La' sell reflector is some-

what more powerful, its mounting and clock-work are not

adapted to carry a heavy spectroscope with the necessiry steadi-

ness and accuracy of motion. The firmness of the mounting of

the south-east equatorial and the perfection of its clock-work

would make it peculiarly suitable for this class of work if it

carried a much larger object-glass.

After careful consideration of the conditions I have satisfied

myself that an object-glass of 28 inches aperture and of 28 feet

focal length could be mounted on the south-east equatorial, in

place of the present object-glass of less than half that aperture
;

and I hrve ascertained that Mr. Grubb would be ]irepared to

undertake the construction of such an object-glass with a tube

suited to the special requirements of the case, so that the tele-

scope would be equally available for eye-obsen'ation or for

use with the spectroscope. With Mr. Grubb's assistance, I have

prepared a model showing how this may be arranged.

While a large refractor is required specially for spectroscopic

observations, it seems desirable also on other grounds that this

Observatory should possess an equatorially mounted telescope

comparable with those of other first-class observatories, so that

we may no longer be prevented by deficient optical means from
obtaining complete .'eries of observations of comets and faint

satellites.

VIVISECTION
A RETURN has been issued by the Home Office contain-

•^~*- ing the reports of inspectors showing the number of

experiments performed on living animals during the year 1884
under licences granted according to the Act 39 and 40 Victoria,

c. 77, distinguishing painless from painful experiments.

The former of the two reports deals with England and Scot-

l.ind, the latter with Ireland. They are as follows :

—

" (i) The names of the 49 persons who held licences during

any part of the year are given in the subjoined tables, in one of

which are entered the names of those licensees who performed
any ex]ieriments, 34 in number ; and, in .the other, the names
of those who performed none.

"
(2) The total number of experiments of all kinds performed

during the vear was about 441.
" Of these, 140 were done under the restrictions of the licence

alone, 78 under the same restrictions, but under certificates in

column I (lecture illustrations) ; 145 under certificates in column

2'; 76 under those in column 3 ; and 2 under a certificate in

column 4.
"

(j) With regard to the infliction of pain, as in all the

experiments, except those under special certificaiesin columns 2,

3, and 4, the animals are rendered insensible during the whole

of the experiment, and are not allowed to recover consciousness,

no appreciable suffering would be caused if the provisions of the

Act are faithfully carried out, as there is not the least reason to

doubt they were.
" With respect to experiments under certificates in columns 2,

3, and 4, which dispense either wholly or partially with the use

of anesthetics, it should be stated :

—

" (a) That of the 145 experiments performed under certificates

in column 2, 99 consisted in simple inoculation with a morbid

virus, in which no operation beyond the prick of a needle was

required, and for which the administration of an anaesthetic

would only have entailed needless annoyance and distress to the

animal. In these experiments any appreciable suffering would

be felt only in those cases in which the inoculation took effect,

involving about the same amount of pain as ensues on ordinary

vaccination, before the brief period the animals were allowed to

survive. Of such cases, according to the returns I have received,

about 16 occurred. Of the re~maining 46 experiments urider

these certificates, 24 were performed for the purpose of medico-

legal inquiries in cases of suspected poisoning, resulting in the

death by tetanus of three frogs and six mice, which survived,

however, only a few minutes ; 10 other cases under the same

head were experiments on the infection of fish with a species of

fungus, veiy destructive in certain rivers and streams ; and five

on the eftects of immersion of fish in distilled water, which

proved fatal to about thirty minnows and sticklebacks. In none

of these cases could it be said that any appreciable suffering was

inflicted. In seven ca=es, in which salts of ammonia were hypo-

dermically injected, two are returned as having suffered pain,

but of a very trifling character.

"(/') Of the 76 experiments under certificates in column 3,

47 required a simple operation, but this being done under an-

esthesia, was unfelt, and the after-effects, though in many of

the cases resulting in partial paralysis, are reported as having

been unattended with actual pain in any case. The remaining

29 were by simple inoculation, and none were attended with

pain.

"(4) In conclusion, therefore, it may be stated that the

amount of direct or indirect actual suffering, as the result of

physiological and therapeutical experiments performed in Eng-

land and Scotland, under the Act in the year 1884, was wholly

insignificant. " George Busk, Inspector

"The Right Hon. the Secretary of State."

" 16, Harcourt Street, Dublin, May 17

" Sir,—In accordance with your instructions I beg to submit

the following table, showing the licences in force in Ireland

during the year 1884 under the Act 39 and 40 Vict., c. 77. No
certificate has been allowed during the year.

" Several of the licences in force during the previous year

have expired, and renewals have not been sought for.

" Under the licences in force thirteen experiments have been

made ; they were all painless. I am of opinion that the experi-

ments in question were useful ones ; eleven of them were

intended to elucidate the actions of drugs, and the remaining

two to assist the investigation of certain circiilatory phenomena

which have a bearing upon the treatment of disease.

"Ih.ave, &c.,
" W. Thornley Stoker

"To the Right Hon. the Chief Secretary for Ireland."

In each case the report is followed by a list of all persons who

hold such licences, the places where they are permitted to mike

experiments, and the nature of the certificate held.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—The Annual Report of the Museums and

Lecture-Rooms Syndicate, recently published, contains the
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reports of all the professors, lecturers, and heads of departments
connected with natural science.

Prof. Thomson (Cavendish Professor of Physics) reports that

during the Lent term ninety students attended the demonstra-
tions, and there were ten persons doing original work in the

laboratory. Lord Rayleigh states that during the last five years

about 2500/. has been spent on the Cavendish Laboratory in

addition to the University expenditure. This has come partly

from fees, partly from the apparatus fund raised by subscription.

The Chemical Laboratory has been much over-crowded and
impr.ivements are scarcely possible until the new laboratory has
been completed.

The register of the mineralogical collections is completed.
The number of students increases ; fifteen attended Mr. Solly's

demonstrations in the Michaelmas term and nineteen in the Lent
term.

The department of mechanism has continued to grow rapidly.

During the year two new woorkrooms and a new foundry have
been added and have met the most urgent requirements. Up-
wards of looo/. worth of new machinery has been added at Frof
Stuart's expense during the last two years to meet immediate
wants ; and during that time the pupils have doubled in number.
The lecture-rooms have become over-crowded, and new ones
are much wanted. Prof. Stuart urges that the University should
now purchase the machinery and apparatus used in teaching,

which is his property. The undertaking is now wholly self-

supporting, paying interest on the capital involved, and providing
an adequate sinking fund.

The classes of practical morphology and elementary biology
are now much better accommodated in the new rooms. One
hundred Zeiss's microscopes have been purchased. The Balfour
library has been enlarged, and proves of great value to students.

Seven demonstrators have been fully occupied in the classes, in

addition to two ladies who have superintended the women
students. In the May Term, 18S4, in which two years of
students were combined, 206 men and 12 women went through
the course of elementary biology. In the Lent term of 1SS5,

128 men and 7 women attended. In Elementary Morphology
there were 68 students in last October term, and 87 in the recent

Lent term.

Prof. Macalister has utilised the services of seven assistant

Demonstrators, in addition to Mr. Hill, whose labour has been
unremitting. Subjects for dissection have been secured from a

wide area. Prof Macalister has presented a series of models of

the viscera of the body showing their proper relative positions,

casts of frozen sections, 26 crania, and 160 specimens of bones
showing peculiarities. No department of University work is so

badly housed as the Department of Anatomy ; but much good
work is done in the limited space.

In the Museum of Comparative Anatomy and Zoology 72
additional species from Dr. Dohrn's collection have been re-

mounted and displayed. An extensive collection of marine
invertebrata from the New England coast has been forwarded
from the National Museum at Washington, through the kind
offices of Prof Baird. The work of the Curator in Invertebrate
Zoology has been principally expended upon the MacAndrew
collection of shells. Mr. Cooke has published two extensive
papers, and progressed with the rectification of the nomenclature
and the catalogue.

A fine adult Echidna from New Guinea has been presented by
Dr. Guillemard. Both skin and skeleton have been mounted.
A complete skeleton of the red deer in a sub-fossil state has
been procured from Burwell Fen by Mr. W. Stubbings,
Assista .t in the Museum ; a complete skeleton of an African
elephant, shot by Mr. W. Heape near Port Elizabeth, has been
presented. Many other interesting acquisitions are named in

the report.

Dr. H. Gadow, the Strickland Curator, has been forming a
manuscript catalogue of the skins of birds in the Museum. An
exhibited series of specimens is being placed systematically, with
the important anatomical parts, nests and eggs, in an educational
series. Twenty maps have been placed in the cases to illustrate

the geographical distribution of birds. The University collec-

tion now consists of 9653 specimens of 3290 species. The
Strickland collection, in addition, contains 600 specimens of

3125 species ; and, with Mr. E. Newton's collection, there are
in all 17,000 specimens, representing probably 4500 species.

Prof Foster reports that the number of students of elementary
physiology has risen from 77 in the Easter term, 18S4, to 141 in

the recent Lent term, exclusive of women students. Twenty-

eight have attended advanced lectures also. Several important
additions, such as a gas-engine, a centrifugal machine, recording
and other apparatus, have been made to the Laboratory, by the
aid of a gift of 500/. by an anonymous donor. The inadequacy
of accommodation, both for practical work and for lecturing, is

severely felt.

Prof Ray has been successful in organising extended practical

couses, as well as systematic lectures. The post-morte»t ex-

aminations at Addenbrooke's Hospital have been placed under
his superintendence. At present the only laboratory space
available is obtained by encroaching on Dr. Foster's already
overcrowded rooms.

Prof Babington reports that the arrangement of the general
Herbarium is now complete. The plants have been placed in

orders and genera, according to Bentham and Hooker. The
arrangement of species has not as yet been attempted. Mr.
Potter and Mr. Gardiner have commenced the formation of a
small Botanical Museum similar to that of Comparative
Anatomy. Mr. Vines finds the new rooms very suitable both
for class purposes and for research. Last term there were 29
advanced and 30 elementary students working in the laboratoi-y.

The Geological Museum has acquired a fine collection of

fossils from the Oolites of Dorset, chiefly by the liberality of
Prof Henry Sidgwick. Messrs. Roberts and Small brought
useful additions from the Jura. Mr. Marr has added largely to

the Cambrian and Silurian series. Mr. Keeping has collected

and restored many specimens from Pliocene and Pleiostocene

deposits. Mr. J. Robarts has worked most energetically as

Prof Hughes' assistant, in the museum, in teaching and col-

lecting. Work is much hindered by the want of a lecture room
and class-room.

Mr. AValter Gardiner, whose original work in vegetable

histology is so well known, has been elected to a Fellowship at

Clare College.

SOCIETIES AND ACADEMIES
London

Royal Society, May 6.—"Oncharging Secondary Batteries,"

by William Henry Preece, F.R.S.
Mr. Preece said he had for some months past been experi-

menting with secondary batteries with a view of getting an
efficient, uniform, and constant source of current for electric

lighting his house. The cells are of the Plante type, manufac-
tured by the Elwell Parker Company of Wolverhampton. I'ach

cell contains fourteen plates of plain sheet lead 17" X 11", which
are suspended in well-insulated wood boxes filled with diluted

sulphuric acid in the proportion of about i to 19. These plates

are grouped in two groups of seven, each group being soldered

to a lead strip, forming alternately the positive and negative

poles of the cell. The plates of the respective poles are pre-

vented from touching each other by ebonite grids or separators

introduced by Mr. Charles Moseley to prevent short-circuiting

through the buckling of the plates. Each plate offers a surface

of I '3 square feet, so that the total surface of lead of eachgi'oup
opposed to each other is 9*1 square feet ; that is, 9'i square feet

of peroxidised lead is opposed to 9"! square feet of spongy lead.

Mr. Preece employs 24 of such cells. The charging current

varies from 3 to 3^ amperes per square foot, while the current

of discharije used in lighting his house varies from I to li ampere
per square foot. The total weight of each cell is 120 lbs. The
plates are prepared by the Parker- Plante process before insertion

in the cell, those forming the positive pole being well peroxi-

dised, while those forming the negative pole are well coated

with spongy lead. This process consists in immersing for a few
hours the lead plates in a solution of nitric and sulphuric acids

in the proportions

—

Nitric acid ... i

Sulphuric acid ... ... ... ... ... 2

Water 17

before fixing in the cells. This not only chemically cleans the

lead surfaces, but it favours the formation of sulphate of lead in

such a way as to be readily converted into lead peroxide and
spongy lead on the passage of a strong current through the

cells. The formation of the cells is thus expedited. They are

thus, when put together, prepared at once to be charged. If

they are not at once chaiged, local action sets in, and lead

sulphate is injuriously formed.

A hydrometer, having a scale graduated from i '050 to IT50,



June II, 1885] NATURE 143

is used to indicnte the density of the liquid while the cells are
being charged and di-charged. Mr. Preece puts into his battery
a charge of about 120 ampere-hours twice a week. Hourly
measurements of E.M.F. current and density of liquid have
enabled him to know the condition of his battery at any period
of charge or discharge. These measurements have been plotted
out into curves, the ordinates showing volts, amperes, and specific

gravity, and the abscissce hourly observatims. \Vhen each
magnitude reaches its constant, bubbles of gas are freely given
forih and energy is being w.isted. The variation of the electro-

motive force and current strength is clearly due to the counter-
electromotive force of the cells, which becomes a maximum
only wlien the plates are fully formed. The counter-elect-o-

motive force partakes of the character of a higher resistance

opposing the charging current, and increasing the proportion of
the current through the shunt of the dyn.amo. Hence the
changes of electromotive force are more marked than those of
the current. Indeed, the changes in the electromotive force, as

given by the voltmeter, are sufficient alone to indicate the pro-
gress and completion of the charge. They are more reliable

than the evolution of gas.

The electrical leakage of Mr. Preece's cells is obviated by
standing each cell on three porcelain supports, having cups half
filled with resin oil on Messrs. Johnson and Phillip's plan.

Mr. Preece gives the E. M, F. of the battery at its terminals
as

—

When ch,arging ...

When idle

^^'hen discharging

and the internal resistance"per cell as-

2 '25 per cell

2-05 „
I '9° ,,

When charging
\\'hen discharging

•0060 ohm
•0017 ,,

But the latter is said to vary very markedly wihin the strength
of current of discharge. This is shown by the following expei'i-

ment, made with 23 cells of a smaller type than those described
above, which are used in the Post Office :

—

Current of discharge

439 •
7-25 •
15-84 ••

2507 ...

0760S
o'46o7
0-2816

Thinking that this remarkable diminution of internal resist-

ance miyht be due to the evolution of heat, Mr. Preece measured
the temperature with a delicate thermometer.
Normal temperature of cell 125° C. current of discharge :

—

5 amperes No alteration of temperature perceived
10 ,, An exceedingly slight change
16 ,, About 121°

20 ,, Barely 13°

The current in each case was kept on for twenty minutes,
hence the diminution, Mr. Preece says, is not due to heat.

Since the internal resistance varies in this way Mr. Preece
now always takes the internal resistance with the same current,

viz., 10 amperes.
The author of this paper asserts that the capacity of these

batteries certainly improves with age, and up to the present
time he has seen no sign of decay or deterioration.

M. Plante informed him that, though in course of time the
peroxidised plate becomes ver)' brittle, it is impossible to per-
oxidise it completely through ; there always remains a metallic

core to give it strength. Mr. Preece finds that this is so. Up
to the present moment he has made no careful measurements of
the efficiency of his batteiy. He puts in about 240, and takes
out about 200 ampere-hours weekly, and does not observe any
change or fall in the electromotive force. When the electro-

motive force of these cells falls, it falls rapidly, indeed almost
suddenly. Occasionally one plate of a group t>ecomes inactive

from undue local action, or from bad connection (shown by the
colour). This plate is removed and put in a "ho-pital" cell,

where it is brought into order either by a greater density of

current or by reversal.

Reversing has a great beneficial action on a cell ; it not only
improves its capacity, but it removes any cause of irregular

working. It is advisable to do this periodically. Mr. Preece has
two extra cells, which enables him to have two cells always

under reversal by means of the charging current. It takes from
1,000 to 1,200 ampere-hours to reverse a cell, so that at this
time of year it takes a month or more to complete the operation,,
and it will take a year to reverse the whole battery. Sixteen
cells have been reversed during the past twelve months.

Chemical Society, May 21.—Dr. Hugo MUller, F.R.S.,
President, in the chair.— Messrs. E. G. Amphlett and E. G.
Hogg were formally admitted fellows of the Society.—The
following papers were read :— .\ colorinietric method for deter-
mining small quantities of iron, by Andrew Thomson, M.A,
—On some sulphur compounds of calcium, by V. IT. Veley.
—Spectrosc ipic observations on dissolved cobaltous chloride, by
Dr. W. J. Russell, F. R. S The characteristic absorption-
spectrum given by cobaltous chloride after dissolution in such
media as pure and drj' potassium chloride, sodium chloride,

calcium chloride, alcohol, glacial acetic acid and in chlorhydric
acid, is seen also in an aqueous solution. Hydrated cobaltous
chloride gives an entirely different spec' rum. If a somewhat
faint indication of the spectrum of the chloride be taken as a
standard, it is found possible to determine with tolerable accu-

racy when the amount of anhydrous chloride in solutions of
varying strength and temperature is identical with that in the
standard solution. A solution containing 4'i8 grams of cobalt

chloride in 10 c. c. of water at o" C, when observed through a
thickness of 7 mm., forms a convenient standard. If to 10 cc.

of such a solution 2
'9 cc. of water be added, then on raising the

temperature to 33° an amount of anhydrous chloride is re-formed
identical with that existing in the standard solution at 0°

: this

rise of temperature exactly counteracts the effect of adding 2*9

cc. of water. A series of determinations v.ere made in this

manner, and it was found that the nrimber of cc. of water
added to the 10 cc. of standard being as given in the upper
line, the temperature at which the spectrum appeared was as
given in tlie lower line in the table :

—

26'
2-9 4'3

43"

8-9

63"

70° 75

15-0

87°
i6'o

95°

Again, taking the most dilute solution, in which 16 cc. of

water had been added to 10 cc. of the standard solution, it was
found that the same change was effected

—

i.e. that the chloride

spectrum could be developed in it, by the addition to the solu-

tion of either o'S64 gram of hydrogen chloride gas. or 5 '26 of

sulpluiric acid, or 2*47 of calcium chloride ; but that the addition

of sodium chloride w ould not develop the bands, although 0:1

heating the solution after saturating ir with this salt a tempera-

ture 01 34"5° was sufficient, instead of 95°, to develop the bands.

Zinc chloride was found to act in a different manner. Notwith-
standing its power of combining with water, on adding it to the

cobalt solution no banded spectrum shows itself, and even when
added to a solution in which the spectrum is visible it causes

its disappearance. The explanation is that it must have com-
bined with cobalt chloride, forming a new and stable compound.
On evaporating the solution this was found to be the case, and a

new salt, a compound of cobalt and zinc, crystallised out. Cobalt

bromide, both as a solid and in solution, gives a spectrum very

similar to that given by the chloride, but the corresponding

bands are nearer the red end of the spectrum. The salt is far

more soluble in water than the chloride, and has a stronger

affinity for water, as is shown by the much higher temperature

required to neutralise the power with which water combines,

with it. The following determinations similar to those made
with the chloride show the increase of temperature necessary to

counteract the combining power of giving quantities of water

with cobalt bromide :

—

Stand.ird -I- W.->ler

10 CC
10 ,,

-( 3-0

10 ,, 4- 4-3

10 ,, -f 7 4

o"C.
51

57
91

—The sulphides of titanium, by Prof. T. E. Thorpe, F.R.S.

—

Note on the formation of titanous chloride, by Prof. T. E. Thorpe,

F.R.S.

Zoological Society, June 2.—Prof. W. II. Flower,

V.P.R.S., President in the chair. Mr. Sclater exhibited draw-
ings of nnd made remarks upon the specimens of various species
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of Coly living in the Society's Collection. Mr. Beddard, on

behalf of himself and Mr. Treves, read a paper on the anatomy

of the Sondaic Rhinoceros (Rhinoceros sonjaicus) which had

died in the Society's Gardens in January last. A communica-
was read from Dr. Julius von Haast, F.R.S., C.M.Z.S , on
Megalapteryx kectori, an extinct gigantic representative of the

Apteryx, of which the remains had recently been discovered in

New Zealand. Dr. Guillemard, F.Z.S.,read the fourth and
fifth parts of his report on the collection of birds formed during

the voyage of the yacht Marchesa. The present communica-
tions treated of the birds collected at Celebes and on the

Molucca Inlands. Mr. J. Bland Sutton, F.Z.S., read a paper

on the development and morphology of the human sphenoid bone,

in which he attempted to show that the basi-temporals of the

bird are not homologous with the linguhr splu-iwidales, but with

the so-called pterygoid bones of the crocodile, and that the

human liiigii/ce are homologous with the sphenotic of the bird.

—Mr. Edgar A. Smith, F.Z. S., read a report on a collection of

shells, chiefly land and fresh water, obtained by Mr. H. B.

Guppy, R. N., Surgeon H.M.S. Lark, during a recent visit to

Solomon Islands.

Paris

Academy of Sciences, June 2.—M. Bouley, President,

in the chair.—Human locomotion : stereoscopic images of the

trajectories described in space by a point of the body while

walking, running, or otherwise moving (two illustrations), by
M. Marey.—Remarks on the " Registres d'experience," a col-

lection of sixty-nine volumes in MSS. Iiy Henry Victor Regnault,

dealing with a great variety of questions in chemistry, physics,

themiodynamics, hygrometry, &c.
,
presented to the Academy

by M. Reiset.—On the treatment of nervo-pulmonary asthma
and cardiac asthma by inhaling certain vapours all containing a

special substance known as pyridine (C^HsN), by M. Germain
See.—Account of a species of auEesthesta unattended by sleep,

and with the perfect preservation of the intellect, the voluntary

movements, the senses and sensibility to the touch, by i\I.

Brown-Sequard. From numerous experiments made on the

dog, monkey, and man, the author shows that, under the influ-

ence of an irritation set up in the laryngeal mucous membrane,
sensibility to pain may disappear or be diminished for many
hours without the least disturbance of the mental faculties, the

senses, or the voluntary movements in man and animals.— Re-

marks on M. Lucien liiart's work on " The Aztecs, their

History, Manners, and Customs," presented to the Academy by
M. de Quatrefages. It was stated by the Secretary that this

volume forms one of a series entitled " The Ethnological

Library," to be edited by MM. de Quatrefages and Hamy, and
to comprise, besides a general history of the races of mankind,
a number of monographs devoted to the detailed study of the

various branches of the human family.—Observations of the

solar spots, faculas, and protuberances made at the Observatory

of the Roman College during the first quarter of the year 1885,

by M. Tacchini. Compared with the corresponding period of

the previous year the spots appear to have been more numerous,

but of relatively smaller size, while little difference was observed

in the recurrence of the facuUe. The same peculiarity was again

noted of a maximum of faciilpe coinciding with a minimum of

spots.—Remarks on the physical appearances of the planet

Uranus in the months of Mai-ch, April, and May of the present

year, by Pere Lamey.—On a method of measuring the

magnetic rotatory force of solid, fluid, and g.aseous bodies

in absolute unities, by M. Henri Becquerel. The numbers de-

termined in various ways by other observers correspond very

closely with that of the author as shown by the subjoined

table :—

Gordon
Lord Rayleigh
L. Arons
Becquerel

o -0433
o''043o

o'o439
o' 0434

1

—.^n optical method for the absolute measurement of short

distances, by M. Mace de Lepinay.—On the spectrum of bodies

in "radiant matter," in which many substances emit a phos-
phorescent light, by M. W. Crookes.—On the velocity with
which prismatic sulphur is transformed to octahedric sulphur,

by M. D. Gemez.—On the presence of sulphurous acid in the

atmosphere of towns, by M. G. Witz. From the analysis of the

ozone made at Montsouris and elsewhere the author finds that

sulphurous acid exists in the air of towns where coal is con-

sumed, its presence causing a considerable diminution of atmo-
spheric ozone, accompanied by the formation of sulphuric acid

;

further, that by the slow but continuous action of sulphurous
acid, and under the influence of the frequent changes in the
degree of humidity, the peroxide of red lead used in colouring

certain placards, is destroyed and sulphated. At the same time
the protoxide of lead thus liberated is transformed to an insoluble

sulphite. This sa't being easily analysed, a new and certain

means is thus obtained for determining the condition of the

atmosphere in large cities.—The arsenic present in the soil of

cemeteries considered from the toxicological standpoint, by MM.
Schlagdenhaufifen and Garnier.—Classification and anatomy of

the Tectibranchea, a family of moUusks abounding in the Bay of

Marseilles, by M. A. Vayssiere. Of this family tuenty-two
species are grouped under the sub-order Cephalaspidea, six

under Anaspidea, and nine under Notaspidea. All belong to

the order of Opistobranchea, the exceptions indicated by Hering
being based on erroneous data.—On the spores and reproductive

processes in Sphcerocarptis terrestris, Tar^ionia hypophylla, and
other plants of the same order, by M. Leclerc du Sablon.—On
the problem of repetitions and symmetry in the mineral kingdom
(one illustration), by M. P. Curie.—On an apparatus adapted for

the comparative study of opaque minerals, which cannot be easily

examined under the microscope, by M. A. Inostrauzefl".—On a

unique specimen of hydrous silex belonging to the quaternary

f irmation of the Loing Valley, department of Seine-et-Matne,
by M. .Stan. Meunier.—On the upper Miocene formations of the

Cerdagne district, a lacustrine basin on the southern slope of

the Eastern Pyrenees, by MM. L. ReroUe and Ch. Deperet.

—

Description of a self-registering calorimeter adapted for recording

the temperature of the human body, three illustrations, by M. A.

d'Arsouval.—On electric alcoholic fermentation, by M. Em.
Bourquelot. From his experiments the author finds that this

fermentation, as originally determined by Dubrunfant, may be

modified by the temperature, by dilution, and by the alcohol

formed during the fermentation itself.—On the uniformity of the

process of spermatogenesis in the order of mammals, by ;M.

Laulanie.—Action of cocaine on the invertebrate animals, by M.
Richard.—A contribution to the study of antiseptics : action of

the antiseptics on the higher org.anisms, iodide and chloride of

mercury, by MM. A. Mairet, Pilatte, and Combem.al.—In-

fluence of the lunar declinapions on the displacement of the

atmospheric currents, a reply to M. de Parville, by M. A.

Poincare.

CONTENTS Page

The Darwin Memorial 121

Claus's " Elementary Text-Book of Zoology "
. . 122

Clifford's Exact Sciences. By Prof. P. G. Tait 124

Our Book Shelf:

—

Christy's " New Commercial Plants and Drugs "
. . 125

Letters to the Editor :

—

Ocular After-images and Lightning.— A. S. Davis . 126

A Quinquefoliate Strawberry.—E. Lewis Sturte-

vant 126

Observations of the Temperature of the Sea and
Air, made during a Voyage from England to the

River Plate in the s.s. " Leibnitz." By J. Y.

Buchanan 126

The Rev. T. 'W. Webb. By G. F. Chambers ... 130

The Preservation of Niagara. {Illustraled) 131

Notes 132

Astronomical Phenomena for the Week 1885,

June 14-20 134

Geographical Notes 134

Anniversary of the Royal Geographical Society . . 136

Prof. Reynolds on the Steam Indicator. By Prof.

Osborne Reynolds, F. R.S 137

The Visitation of the Royal Observatory, Green-

wich 13S

Vivisection 141

University and Educational Intelligence 141

Societies and Academies 142



NATURE 145

THURSDAY, JUNE 18, 1S85

nUTSCHLPS ''PROTOZOA "

Broun's Classen itnd Ordnungen des Thierycichs. New
Issue. (Leipzig: C. F. Winter, 18S3-4 5.)

THE important work on the lowest division of the

animal kingdom which Prof. Bijtschli, of Heidel-

berg, has underta'cen for the publishers of the well-known

series of zoological treatises originated by the late Prof

Bronn, is so far advanced as to enable us to form some

estimate of its merits and to call for an extended notice.

The separate parts of Prof. Biitschli's work which have

appeared at intervals during the last two years have now
accumulated so as to form a large octavo of 900 pages

and 50 plates. The whole of the Protozoa have been dis-

cussed with the exception of the Ciliata, the Dino-flagel-

lata (formerly called Cilio-flagellata), and the Acinetaria.

The work does not comprise in its scope the Mycetozoa,

which should, in the opinion of the present writer, be in-

cluded in the animal kingdom. This is the less to be

regretted, since an excellent work on this group has been

recently pubhshed by Dr. Zopf, of Berlin, in the " Ency-

klopadie der Naturwissenschaften," and may be obtained

separately of the publishers, Trewendt, of Breslau.

That the Mycetozoa are to be considered as animals

rather than as plants is the opinion of no less an authority

than the botanist De Bary, who has done more than

any other observer to elucidate their life-history and

structure.

Biitschli divides the Protozoa into classes as follows

—

the Sarkodina, the Sporozoa, the Mastigophora, and pre-

sumably the Ciliata and the Tentaculifera, though of the

last two he has not yet written.

The Sarkodina are divided into the sub-classes Rhizo-

poda, Heliozoa, and Radiolaria.

The class Sporozoa contains the sub-classes Gregar-

inida, Coccidia, Myxosporidia, and Sarcosporidia.

The Mastigophora are grouped in sub-classes as Flagel-

lata, Choanoflagellata, Cystotlagellata, and Cilioflagellata

(now altered to Dinoflagellata).

Each of the sub-classes is treated of in turn in the

thoroughly systematic and comprehensive manner which

the readers of Bronn's " Thierreich " know so well and

have so long appreciated. The treatment commences
with a " Historical Review of the Development of our

Knowledge of the Sub-class," which is no formal repe-

tition of familiar commonplaces, but a really critical

statement of the share contributed by various earlier

naturalists to the building up of our present conceptions

on the subject. This is followed by a wonderfully com-
plete list of memoirs and papers relating to the group

—

under the heading " Literature." We have in many
instances tested the completeness of these lists, and have

found that even short papers in obscure periodicals which

happen to contain facts of real importance have been
duly hunted up and recorded by Prof Biitschli.

Then follows a " Short Survey of the Morphological

Characteristics of the Sub-class and its Chief Divisions,"

and after this each prominent morphological factor is

taken separately and its variations in the group very

Vol. XXXII.—No. 816

thoroughly discussed, references being given to the widely

scattered writings of the numerous microscopists who

have advanced this or that view or added this or that

quantum of fact to our knowledge. Thus in the portion

of the work relating to the Rhizopoda we find

—

(i) The shell-structure of the Rhizopoda. A. Material

of the shell— (rt) chitinous shells ; (b) calcareous shells
;

{c) shells built up of foreign particles; (rf) siliceous

shells. B. The morphological structure of the Rhizopod

shell— («) homaxonic shells
;
{b) monaxonic shells

;
{c)

polythalamous shells
; (<0 abnormal shell-formation.

(2) The structure of the soft body of the Rhizopoda

—

{a) general characters of the soft body ; (b) properties of

the protoplasm of the Rhizopod-body in general ; (c)

differentiation of the protoplasm into special zones or

regions ; ((/) coloration of the protoplasm
; (<?) peculiar

bodies enclosed by the protoplasm, namely, non-con-

tractile vacuoles, gas-bubbles, and peculiar products of

metabolism, contractile vacuoles, nuclei
; (/) pseudo-

podia, movement and inception of nutriment in the

• Rhizopoda
; {g) gelatinous investment of the soft body.

(3) Relation of the soft body to the shell and formation

of the shell by the soft body.

(4) Reproductive phenomena, colony-formation, and

encystment of the Rhizopoda

—

[a) reproduction by simple

division or budding
;

{b) colony-formation in connection

with the division or budding of the Rhizopoda ; (c)

encystment in connection with or without reproduction
;

(d) copulation and conjugation in the Rhizopoda; (c)

review of the attempts made to prove the- existence of a

sexual reproduction in the Rhizopoda.

(5) Biological relations of the Rhizopoda

—

{a) habitat ;

(b) nutrition ;
(r) dependance on external life-conditions.

(6) Taxonomy of the Rhizopoda

—

{a) historical deve-

lopment
;

{b) review of the system of the Rhizopoda, with

brief characterisation of the divisions, inclusive of genera.

(8) Geographical distribution of the Rhizopoda.

(9) Palceontological development of the Rhizopoda.

This exhaustive discussion of the Rhizopoda occupies

about 250 pages and 13 plates, in which the most im-

portant forms are figured : the figures being selected from

all sources, and showing not only shell-structure but all

that is known with regard to the protoplasmic body.

In the same thorough manner the subsequent groups of

Sarkodina, of Sporozoa and Mastigophora are dealt with.

One point, however, to which we have not yet alluded

gives Prof. Biitschli's work an altogether exceptional

value. From what we have hitherto said it might appear

that the work is simply a well-digested and critical survey

of other men's work. This is not the case ; the dis-

cussion of each group possesses a special value and

importance from the fact that Prof Biitschli has made

very extensive researches himself in regard to the Protozoa,

and has especially given attention to doubtful points, so

that he is able to speak with the authority of a specialist

in nearly every case. Portions of these researches, for

instance those on the Radiolaria, on the Gregarinida and

Myxosporidia (Psorosperms), and on the Flagellata have

been already published from time to time during the past

five years by Prof Biitschli in various scientific journals.

They have everywhere excited the greatest interest and

have been recognised as most important additions to

knowledge. In the present work they appear in due
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place aad enable Prof. Butsclili to give a decisive opinion

upon many points on which authorities have hitherto

differed. Many of the illustrations in the admirably

engraved plates are also original.

We may perhaps remind our readers that it is to Prof.

Biitschli that we owe the first important paper in the

recent development of our knowledge of the karyokinetic

figures of dividing cell-nuclei. It is his investigation

which demonstrated the identity of the changes in the

nuclei of Ciliate Infusoria with the curious fibrillation of

normal tissue-cells when in course of division, and more
than any others have given a wide basis to the recent

generalisations on this subject.

Our author is not only extremely fair and scrupulous

in citing all discoverable authorities for the facts which
he sets forth as to the structure, &c., of Protozoa (our

English microscopists of all ranks will find themselves

cited and fairly considered), but he exhibits admirable

judgment, temper, and caution in his treatment of vexed

questions. He has wisely withheld his full discussion of

the classification of the Radiolaria until such time as

Haeckel's Challenger work on the group is published.

In the meantime his analysis of the various forms of

skeleton which occur in that group is a masterly essay

on a very difficult subject.

With regard to the question of the chlorophyll cor-

puscles of some Protozoa—considered by Brandt as

parasitic Alga?—we gather that Prof Biitschli leans to

the acceptance of that view ; but we shall look for a more
definite judgment from him in relation to that question

when he has to discuss such forms as the Ciliata, Stenior,

Bursa}ia, and Ophrydium.
It is noteworthy that Prof. Biitschli includes the Vol-

vocina and the " Protococcus " forms in the Flagellata,

being convinced of their relationship here in spite of their

" holophytic " nutrition.

It would be impossible here to point out the numerous
new views of importance which are advanced in Prof.

Biitschli's work. It must be sufficient to say that the

book is absolutely invaluable to every student of micro-

scopic life, and is perhaps the most remarkable attempt

yet made by a distinguished original observer to co-

ordinate and render available for use the entire series of

works of his predecessors in a large and important field

of study. E. R. Lankestkr

PHENOLOGY
Resultate der ivichtigsten jyflanzen-phiinologischcn Bcob-

achtimgen in Europa, Jicbst eiiier Friihlitigskarte.

Von Dr. H. Hoffmann, Professor der Botanik in

Giessen. Anhang, Dr. Egon Ihne, Die Norwcgisclten,

Schiuedischen, und Fitinliindischen Bcobaclitungeti.

(Giessen: J. Ricker'sche Buchhandlung, 1885.)

THIS work, the results of forty years' labour, forms a

most important contribution to the literature on the

subject of phrenology.

The work begins with an introduction, in which is

explained the importance of phasnological observations

particularly with regard to comparative climatology and
biology. Then follows an investigation of the degree of

accuracy to be obtained by this kind of observation,

succeeded by a discussion as to how many years such

observations ought to be continued for' obtaining useful

and trustworthy information for comparative investiga-

tion. A table is then given of those plants and their

phases which the author, after forty years' observations,

thinks the most proper for adoption with a view to inter-

national reception. The number is fifty-three, and they

are arranged according to the calendar, to facilitate

observation ; which system appears with regard to

accuracy preferable to an alphabetical arrangement.

A short notice follows of the most important general

results of the work with respect to climatology and
biology, abstracted from the observations from the whole

of Europe. At the end of the introduction the author

points out the next tasks for phonological researchers.

The remainder of the book contains an alphabetical list

of all phasnological stations throughout Europe (about

2000), with the geographical situation and elevation above
sea-level. Under each station are given in an alphabetical

arrangement the mean dates of the simple phases known
from the place, with the number of years of observation.

It is to be seen that from a great number of these but

one or two years' observations have been published,

whereas others extend to above thirty years. These

dates are to be employed for comparing any single place

with all the others. The mean dates are given as com-
pletely as possible, because such comparisons are the chief

object of the author for publishing this work. They are

extracted and calculated from a vast number of lists pub-

lished in a great many periodicals and works of all

nations.

With regard to spring flowers, the author himself has

followed the plan of comparisons, giving under each

station an indication of the number of days the single

species open their flowers, sooner or later than at Giessen,

the residence of the author, from which place, generally

speaking, the most comprehensive observations have been

published. In a " spring map " of Europe at the end of

the book the results of these investigations are entered,

by which the mean progress of spring through different

countries mav be seen at a glance.

OUR BOOK SHELF
Louis Pasteur, his Life and Labours. By his Son-in-

Law. Translated from the French by Lady Claud
Hamilton. (London: Longmans, Green, & Co., 18S5.)

The name of M. Pasteur, owing to his many brilliant

and eminently practical discoveries, has been for some
years so prominently before the general public that a
popular and connected account of his life and labours
cannot fail to be interesting and instructive reading to
every educated member of the community. In this
respect the present volume must be considered a signal
success and a valuable addition to popular scientific

literature. But the importance of the book reaches a
step further, for it gives to the scientific world an authentic
account of the development and progress of M. Pasteur's
discoveries, since it is written by one who has been and is

still living with M. Pasteur in the bonds of intimate friend-
ship, and who has received his information directly from
M. Pasteur himself. While to the general reader the
achievement of a discovery is the only and great point of
interest, to the scientific reader it is only one of many,
the history of a discovery being one of them, and not the
least important one, for it reveals methods and manner,
and it gives us a true insight into the working of the
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mind, more so than the contemplation of the actual

results. Looking at the book in this sense, we must con-

sider it of inestimable value to every worker in the same
field of research.

The many and great researches of M. Pasteur—amongst
which may be mentioned his discoveries that every one
of the many kinds of fermentations depends on the growth
and activity of a definite and specific microbe ; his long-

continued controversy and final refutation of the doctrine

of spontaneous generation, his immensely practical dis-

coveries on the silkworm diseases, on the attenuation of

the virus of splenic fever and of hydrophobia are described

with great lucidity and their history and progress ren-

dered in a very spirited and fascinating manner. Reading
the volume, one does not know what to admire more in

M. Pasteur's life and labours — the way in which a

problem is stated, worked, and solved in all its theoretical

and practical bearings ; the energy and perseverance with

which he forces nature to yield up her secrets ; the fertility

and resources of his genius, or the ready way in which he
goes to work to set at rest by direct experiment all objec-

tions and to remove possible sources of error. His is a
truly grand life and his labours grander still !

The translator is to be congratulated on the admirable
way in which she has fulfilled her task. Prof. Tyndall's

preface forms an interesting and valuable part of the

book. E. Klein

The Microtomist's Vadc-Mecuin. A Hamibook of the

Methods of Microscopic Anatomy. By Arther BoUes
Lee. (London: J. and A. Churchill, 1885.)

In the preface the author tells us that the aim of the

book is to put into the hands of the instructed anatomist
" a concise but complete account of all the methods that

have been recommended as useful for the purpose of micro-
scopic anatomy," and also " that it is to serve as a guide
to the beginner." After a perusal of the book we venture
to say that, although the book will prove useful, it is

neither a concise, still less a complete, account of all the

methods, nor will it serve as a guide to the beginner. As
far as we can see, it is a collection of formulfe, published
by various authors in various journals and archives,

and particularly reported in the Journal of the Royal
Microscopical Society. The formulae are more or less

promiscuously given, and without an attempt of intelligible

selection. For many formula references to their authors are

given, but in some places these references are incomplete,
in others they are wrong, since methods discovered by
one are ascribed to another. Nor can we see the use of
describing a host of minute and sometimes quite insig-

nificant modifications of a certain method, as A's, B's,

C's, &c., method.
As regards the beginner, we venture to say that the

book will fail to come up to the expectations of its author.

What the author for this purpose ought to have done is

to give us a list of ready methods which he hiinself has
tried and found useful in the examination of the various
tissues.

The important branch of the examination of living

issues, the methods used for the application of reagents,
heat, gases, electrical currents, &c., on fresh and living

tissues are not included in the book ; their treatment, and
a few illustrations of apparatus used in microscopic tech-

nique, would prove a useful addition. E. Klein

LETTERS TO THE EDITOR
[7he Editor does not hold Jiiviself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to jeturn,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

The Late Prof. Clifford's Kinetic

Prof. Tait, in his notice of Clifford's " Common Sense of
the Exact Sciences" (Nature, vol. xxxii. p. 124) has brought

so prominently forward the statement made in Prof. Pearson's

footnote—" the manuscript of the 'Kinetic' was left in a com-

pleted state," that I think it is fitting I should somewhat
anticipate what will ultimately be stated when the manuscript in

my hands has been printed. All the manuscript bearing upon

the " Dynamic," after having, I think, passed under Mr. F.

Polluck's eyes, was handed over to me, and with it Mrs. Clifford

gave me, for use,' nine German text-books in case I should

need them to fill up any gaps in the manuscript. It is needless

to say that there have been "reasons " why this manuscript has

not hitherto seen the light ; suffice it now to say that the con-

tinuous portion has been received by Messrs. Macmillan, and

the printing is to proceed forthwith. But of what does the con-

tinuous part consist ? I have a draught before me of the work

as originally conlemplated by the author: Books i., ii., iii.,

form the "Kinematic "
; Book iv., entitled " Forces," is broken

up into ten or eleven sections. It is this portion which is con-

tinuous, and which takes up about forty pages of manuscript.

Book v. was to treat of " Stressed ;
" Book vi., of " Heat ;" and

Book vii., of " Waves and Vibrations." Of these latter books

I have only stray leaves here and there. It is said " Fools rush

in where angels fear to tread." I certainly do not propose to try

to supplement Clifford's work, but what I do propose is to get

out all the continuous part in continuation as approximately as

I can of the " Kinematic " and to relegate the odds and ends to

an appendix. If any mathematician thinks some other course

preferable, I shall be glad to let him seethe "slips," and will

hope to profit by his advice. I am in the receipt of letters from

distinguished teachers which express a hope that the lectures I

referred to (Nature, vol. x.x^ii. p. 4) may seethe light ; but this

point is still, I believe, under consideration. R. Tucker
University College School, June 13

tky-Glows

A magnificent display of red sky-glow has been seen here.

The last observed was in September last (the 17th, the 27th, and

the 28lh), and only feeble ones have been noticed since up to

June 1 1. At that date the sky glowed with a magnificent

grayish pink on the whole of the northern horizon until 9 o'clock

p.m. Yesterday the glow was still brighter, and at 9 15 p.m.

it extended over the whole of the northern and north-eastern

horizon. It was brighter than even last year, but acquired its

maximum of brilliancy at a later hour than last summer.

Clairvaux-sur-Aube, France P. K.

Flying Fish

An excellent opportunity of observing the aerial means of pro-

pulsion in the flying fish was afforded me during a six days' calm

lately when crossing the Bay of Bengal. This must be my e.x-

cuse for again touching this subject. I watched day by day

some hundreds rise under the bows of the ship. 'J'he water

surface was a glassy calm. As each fish rose it spread its wings

at once, apparently beating the surface with them two or three

strokes before they steadied out. I say apparently, for it was

not a definite beat so much as a struggle to rise. The tail v hich,

of course, under water was in rapid motion, to escape from the

ship, now gave ten or a dozen rapid beats, which could be

counted by the ripples on the still surface, and the fish was off in

aerial flight. As each fish lost the impetus of the first ri^e,

which generally happened at about forty yards, the binoculars

showed us the anal fins, which had till now been fully extended,

drooping to feel the water. As soon as the surface was felt the

tail was quickly introduced, and five or six smart strokes, also

indicated by ripples, brought the impetus up again and carried

the fish al out another thirty yards, when another droop sent it

on again, and so forth, some of the older fish travelling in this

way 400 to 500 yards. The younger fish frequently fell awk-

wardly in this attempt to regain impetus. Where waves are

running it requires a clever fish to gain impetus by a few

judicious strokes on the crest of a wave, and many a fish tumbles

over in the attempt.

I once saw a fish rise close to the ship's quarter, and it flew

parallel with the ship, pursued below by a dolphin or bonita.

The latter followed every sway of the flying fish, keeping almost

under it. At the first dip of the tail the pursuer made a dart

forward, but missed it, and again dogged its pray by keeping

' These booliS are to be presented to University College Library after I

have done with them.
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just under it. On the second dip the tail went into its pursuer's
mouth, and there was an end of the flyer. It always struck me
that it seemed a strain on the fish to keep the wings extended.
May 15 Alfred Carpenter

THE UNIVERSAL MERIDIAN''
A FTER some preliminary historical matter Dr. Janssen

-^^- proceeded:—The question as to which of all the
meridians encircling the earth ought to serve as the
starting line in the general numeration of the longitudes,
is the question known as that of \X\e prime meridian— ?i

famous question oftentimes taken in hand, never defini-
tively settled, and which the Congress cf Washington was
charged to decide. Such was at least its intention.
The ancients, who had just ideas in all matters, per-

fectly understood that a prime meridian ought to be placed
at the origin of the lands to be measured. Marinus of
Tyre, and after him Ptolemy, chose quite naturally, as
the point of departure for their longitudes, the extremity
of the world which was best known to them. What was
this extremity? It was the islands which navigators en-
countered beyond the pillars of Hercules in an enchanting
climate, where the inhabitants, freed from every toil, lived
in peace and happiness on the abundant spontaneous
fruits of a prodigal soil, the Fortunate Isles, as they were
called, which people pleased themselves with assigning,
as a final resting place (Elysian fields) to the souls of
heroes

!

Homer, Hesiod, Pindar, Plutarch, speak to us of these
Fortunate Isles, which were then regarded as the extreme
limit of the western dependencies of Africa. Afterwards
they were the unknown solitudes of the ocean.

It is from these isles, then, that the great heir of the
geography of the Greeks starts his numeration of longi-
tudes. Here again, however, the ignorance of the ancients
in the matter of measures did not allow the maintaining
of so natural a point of departure. The indifterent know-
ledge of the position of the Fortunate Isles damaged the
whole system, and people later on were compelled to
revert to the continent where the measures were less

uncertain.

Following Greek science came the middle ages, when
the scientific idea disappeared, and was replaced by a
religious or political idea. The first line of longitudes
was taken anywhere. People took their meridians from
capitals, or remarkable places ; every one chose his own
centre, and the confusion grew to be intolerable. It is

noteworthy how it was France which gave the signal for
the resuscitation of the scientific idea in this question,
and that it is to the great Richelieu we owe it.

It is, however, a false idea of Richelieu's action to
consider it as directed by a pure intention of scientific re-

form, and by the desire alone of serving the general
interests. Richelieu is above all a political spirit, and
political interests dominate his preoccupations. At the
same time, however, he is a unifying and innovating
genius, who feels the necessity of order and serves that
necessity by general, great, and elevated measures, for
such is the form of his spirit.

What, in fact, was the point of departure of a reform
such as science disengaged from all personal interest
would alone dictate at the present day ? A jealous quarrel
among maritime nations in reference to commerce !

At the commencement of the seventeenth century
France made a trial of commerce in distant parts,
particularly in the Indies and America.
The navigation and traffic of these countries w^re then

in the hands of the Spanish and Portuguese, who,
however little they agreed on the division of these
rich spoils among each other, were nevertheless wonder-
fully united w^hen there wab a question of interdicting

* Lecture by Dr. Janssen at ih: Paris Ceot^rapl teal Sotiety.

others from sharing in them. The French ships appearing
in the seas either of the East or West Indies were, in
point of fact, chased by the Spaniards and the Portuguese 1

Awaiting the time till he had rendered the French navy
strong enough to dispute with these nations a property
which on the whole was the right of all the world, Riche-
lieu sought to draw around France a maritime zone oi
protection. He accordingly negotiated and obtained that
on this side of the prime meridian fixed on this occasion
and to the north of the tropic of Cancer every French
ship, whencesoever it may have come and whatever its

cargo, should be safe from the pursuit of foreign vessels.
Beyond these limits the argument of the strongest was to
have force. France was at peace with Spain and Portugal
on this side, at war on the other. A curious state of
affiiirs, recalling to some extent the word of Pascal :

" V'erite en dech, erreur au del;\ !

"

And yet have we really the right at this day to look
on an arrangement of this kind as such a strange one ?

Have we not now what the casuists of international law-

call the etat dc represailies—3. state in virtue of which
one may blockade the ports of a nation, burn its arsenals
and destroy its armies, without being in declared war,
and without ceasing diplomatic relations with it ?

The object of the great Minister was evidently to secure
a refuge for our marine till such time as it was able to
contend with others—a goal for which he laboured with
such admirable success that before his death our navy
was constituted and the basis laid of that colonial greatness
which came with Louis XIV. and Colbert.

Such, then, was the political motive at work. But in

pursuing this question of colonial commerce the mind ot

Richelieu was for a moment turned to geography. He
needed a pure line of demarcation, not liable to be dis-

puted, and found it in the ancient meridian of the
Canaries. He resumes the geographical idea of Marinus
of Tyre and of Ptolemy. He places his meridian as far

to the west as possible in the archipelago of the Canaries

—

in the island of Ferro, and the longitudes are to be
counted east of it. All the other meridians of the continent
are excluded.

Accordingly, and I insist on the fact, all the qualifica-

tions of a universal meridian, such as science might be
able to establish at this day, were combined in Richelieu's

meridian.
(i). It is universal and fit to be so, seeing it personifies

no nation, but is, on the contrary, the determination of a
purely geographical idea ; namely, the position farthest to

the west of the ancient world.

(2). The numeration of the longitudes is very natural.

It brings the numerical augmentation of the longitude into

harmony with that of the local time. It sets forth no
negative longitude—a system which, in our opinion, is

defective, when there is a question of universal numeration
of longitudes.

(3). It places the first meridian in the sea, as geographers
have always desired.

The appointment of Richelieu had but one fault : it was
in advance of its time—not in respect of its utility and
urgency, but of its means of realisation.

In order to establish a meridian at any point it is

necessary to be able to connect this point exactly with

all well-known points which are to be brought into rela-

tion to it. Now, by reason of various circumstances, chiet

amongst which was the state of war then prevailing, the

longitude of this island of Ferro was not known till a century

later, when P. Fouillee, astronomer and naturalist, pro-

ceeded to the Canaries by order of the King and the

Academy, and there made observations on the occulta-

tions of the satellites of Jupiter, whence he determined
the position of Orotara in Tenerifl'e, and consequently,

by means of a triangulation, the position also of the island

of Ferro.



June 1 8, 1885] NA TURE 149

In the meantime a conventional position had been
arranged for the island of Ferro. In fact, at the beginning
of the seventeenth centur)- our geographer Delisle is found
placing the meridian of the island of Ferro on his maps
20' \\'. from Paris
The grand geographical idea of Richelieu was, accord-

ingly, not maintained in its integrity. Paris, in fact, gave
the point of departure.

Delisle was a geographer of very great merit, and
accomplished a real reform in the science by always
seekmg to establish astronomical determinations as the
basis of geography. Delisle and d'Anville placed France
in the seventeenth century in the front rank in geography.
Be it added that, while France had thus an undisputed
superiority in geography, she at the same time took the
initiative in inventing hydrographic methods, and produc-
ing the most beautiful hydrographic works, as I had occa-
sion to call to remembrance at the Congress.

In thus speaking of the labours of France shall we not
be allowed to recall our present activitv in the branches
which engage us ? I shall say but a word in passing. But
in fine, are we not accomplishing great things even at the
present day? The creation of the port of Rochelle, estab-
lished on new and profound scientific principles ; the
geodetic junction of Spain and Africa ; the great geodetic
labours of France resumed ; the publication of the
astronomical and nautical ephemerides, the most com-
plete and perfect in existence ; the fair series of determi-
nations of longitude of high precision, undertaken under
the auspices of the Bureau of Longitudes ; those sublime
cosmogonical theories which are being elaborated at this
very moment

; finally, and without pissing beyond the
domain of geography, let us not forget the great enterprises
of our president, who everywhere vindicates the genius
of France, and whom age seems to spare in the interest of
our glor>-—have we not in all that a sum of sterling sub-
stance, and is it not proper to call it to mind at a moment
when every one is putting his claims forward ?

These preliminary explanations made, we may now,
with your permission, address ourselves to an analysis of
the labours of the Washington Congress.

This Congress, assembled by the zeal of the United
States Government, was formed bv the diplomatic and
scientific representatives of the different States invited. It
was officially charged with the task of studying the
question of a universal meridian and of cosmopolitan
time, and of formulating propositions, which, it is true,
were not to be binding on the Governments represented,
but were j-et to serve as a basis for further negotiations
and definitive resolutions.
When the invitation of the American Government

reached the Government of France, the latter applied to
the .'\cademy to name the delegates which should repre-
sent France scientifically at the Congress. This step was
followed by the appointment of a Grand Commission
comprising representatives of all the sciences and services
mterested, and in which the Academy of Sciences was
largely represented.

This Commission, presided over by the Dean of our
Astronomical Section, held numerous meetings, at which
they discussed with the greatest care and with high
authority the questions composing the programme of the
W'ashington Congress. The resolutions which this Com-
mission adopted, formulated in a remarkable report of
M. Gaspari and fully accepted by the Government, formed
the basis of the instructions given to the French
delegates.

The Congress opened on October i in the Diplomatic
Hall of the Department of State.
On the formal demand of the French delegation the

Congress allowed that the motions and speeches delivered
in the English language should be translated into French,
and that X\iit procis-verbaux should be drawn up in the

two languages. To secure the accuracy of the French
version .M. Janssen accepted the duties of secretary.
The Congress invited certain learned men present at

Washington to assist at the sittings, and to take part in
the discussions. Among them may be named .Messrs.
Newcomb, Asaph Hall, Sir William' Thomson, and Prof.
Hilgard.

On examining the composition of the assembly it will

be seen how largely England and America were repre-
sented, and yet, to add to the force which such a numerous
and eminent representation was calculated to give them
in the discussion, there was joined to it, under the form of
invitation, the support of the most eminent men of learning
of America or England present at Washington.

Finally, without at all wishing to call in question the in-

dependence of any one present at the Congress, it is yet
difficult not to be struck by the fact of invitations being
addressed to all the small States politically allied with the
United States.

Such was the arena on which France was called to
defend her interests.

Luckily, however, we had no personal interest to contend
for. The France of the nineteenth century does not, any
more than the France of the eighteenth and seventeenth
centuries, deem herself entitled to consider national interest
in questions of a scientific and universal character.

In conformity, therefore, with the spirit which ruled the
institution of the metrical system the French representa-
tion at the Washington Congress solely maintained the
principle of a meridian such as science would designate
and such as would be most advantageous for the general
interest.

At the opening of the sittings a member of the American
delegation, expressing, no doubt, the sentiment of his
colleagues, at once proposed the meridian of Greenwich
as the international meridian. If this proposition had
been adopted the main question which called the Con-
gress together would have been decided, and that, so to

say, without discussion, and without the questions of
principle and general interest, which we wished to defend,
being so much as entered on.

The delegate of France raised his voice against this

summary and inadmissible method of procedure. He
pointed out that, before proceeding to choose any meridian
in particular, it was necessary to come to a decision on
the question as to whether a universal meridian should be
fixed upon or not, and, if this question were settled in the
affirmative, according to what principles they should
choose this meridian.

The legitimacy of this demand was evident. It was
accepted, and the proposition of the American delegate
\vas temporarily withdrawn.
The question of fixing a single meridian of departure

for all nations having been submitted to the Congress, it

was unanimously agreed to choose such a meridian.
It next remained to be decided according to what

principlethis meridian should be chosen—whether, namely,
the choice should be made among the observatories

already existing, or whether the choice should be made
with a view exclusively to geographical conditions, and
to the service which the meridian was destined to

render.

On this question the French scientific delegate begged
permission to speak, and delivered the following dis-

course :

—

" If after so many fruitless attempts recorded by history

to arrange a single universal system of longitudes this

question is now again resumed, then in our opinion it has
no chance of definitive success unless it is established on
a purely geographical basis to the rigorous exclusion of

all national rivalries.

" We do not, therefore, come here to support a candi-

dature, we put ourselves completely outside the arena of
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debate, and are consequently infinitely freer to express

our opinion and discuss the question from the one point

of view of the interests of the projected reform.
" The history of geography shows us very numerous

attempts at the unification of longitudes, and on searching

into tlie causes of the failure of those attempts, many of

them very happily conceived, one is struck by the fact

that they seem reducible to two main causes, one of a

scientific, the other of a moral nature. The cause of a

scientific nature lies in the inability of the ancients to

determine exactly the relative positions of points taken

on the globe, particularly in the case of an island re-

moved from a continent, where the distance between the

two was not determinable by itinerary measures.
" It was thus, for example, that the first meridian of

Marinus of Tyre and of Ptolemy, placed in the so-called

Fortunate Islands, could not continue to be used, not-

withstanding the advantage belonging to the choice of a
position in the extreme west of the then known world, on
account of the uncertainty attaching to this point of

departure.
" This very regrettable reverse served to give a wrong

direction to the question. People were obliged to revert

to the continent. Instead of regarding a common origin

of longitudes indicated by nature, people took their first

meridian from a capital, from remarkalile places, from
observations. The second cause to which I referred,

the cause of a moral kind—namely, national jealousy

—

led to the multiplication of geographical origins, whereas
the nature of things would have demanded their reduction

to one single origin.
" In the seventeenth century Cardinal de Richelieu,

seeing this confusion, wanted to resume the idea of

Marinus, and assembled at Paris learned men of France
and foreign countries. The famous meridian of the

island of Ferro was the result of their conferences. Here is

a lesson which we ought not to lose sight of: the meridian of

the island of Ferro, which had at first the purely geographi-
cal and neutral character alone able to render it, and main-
tain it as, a first international meridian, was displaced
from its primary position by the geographer Guillaume
Delisle, who, to simplif)' the figures, placed it in round
numbers 20 west of Paris. This unhappy simplification

completely changed the principle of impersonality. It

was no longer an independent meridian, but the meridian
of Paris disguised. Nor were the consequences slow in

making themselves felt. The meridian of the island of
Ferro, from that time regarded as a purely French
meridian, wounded national susceptibilities, and thus lost

the future which was certainly in store for it had it re-

mained true to its first intention.
" This was a real misfortune for geography. Our maps

in their process of improvement ought to have main-
tained the unity of departure, instead of confusing it ever
more and more.

" If from the time when astronomical methods were
sufficiently advanced to allow the fixing of relative posi-

tions with the degree of precision required for general
geography (a state obtaining from the end of the seven-
teenth century), the idea of Marinus of Tyre, so just
and so geographical, had been resumed, the reform
would have been effected two centuries sooner, and we
should now have been in the full enjoyment of it. But
people fell into the error of losing sight of the very prin-
ciples of the question, an error to which the foundation
and multiplication of observatories at that time greatly
contributed. Furnishing relative positions, as they of
course did, with great precision, each of these establish-
ments was chosen by the nation possessing it to give it

a point of departure for longitudes, so that the interven-
tion of astronomy in these questions of a geographical
nature—an intervention which, properly understood, should
have been so advantageous—served only to remove us
further from the object to be attained.

" The study of these questions leads us to establish

a very necessary distinction between the meridians
of a geographical or hydrographical nature, and the
meridians of observatories.

" The meridians of observatories must be regarded as
essentially national. Their office is to enable observa-
tories to depend on each other for the unification of their

observations. They also serve as a basis for geodetic
and topographical labours e.\ecuted in connection with
them. Their functions, however, being of an entirely

special character, ought in general to be limited to the
country possessing them.

" The first meridians in geography, on the other hand,
do not require to be fixed with a precision quite so
delicate as that exacted by astronomy ; but in return

their domain ought to be comprehensive, and while it is

serviceable to multiply observatories, it is necessary to

reduce to the utmost the origins of longitude in geo-
graphy.

" It may further be said that if the site of an observa-
tory ought to be chosen under considerations of an
astronomical description, a meridian of departure in

geography ought to be fixed on grounds of a geographical
description.

" Have these two so different functions always been
well comprehended, and a distinction of such vital

moment properly observed ? By no manner of means.
" Seeing the observatories, by reason of the labours of

high precision executed by them, furnish admirable data,

each nation in a position to do so has assigned to its

principal observatory not only the geodetic or topogra-
phical works undertaken at home—a task very proper to

it ; but likewise the general works of geography or hy-

drography executed abroad—a confusion of functions

comprising in it the germs of all the difficulties under
which we now labour.

" In proportion, therefore, as cartographic labours ac-

cumulated, the necessity of establishing unity in all that

relates especially to general geography became more and
more felt. This explains how the question of a single

meridian of departure has been so often raised in recent

times.
" Among the assemblies occupied with this question

that principally deserving our attention is the one held at

Rome last year. For many even of our colleagues the con-

clusions adopted by the Congress of Rome settle the

matter. Those conclusions must, therefore, very particu-

larly engage our attention.
" On reading the reports of the sittings of that assembly

I was struck by the fact that in a meeting embracing so
many men eminent for their learning and speculations, it

was the Utilitarian side of the question which was espe-

cially considered, and which finally dictated the sense of

the resolution taken.

"Thus, instead of laying down the great principle that

the meridian which should be offered to the world as a
point of departure for all the longitudes of the earth

ought, above everything else, to have an essentially geo-

graphical and impersonal character, the question was
simply asked, which among the meridians of observatories

was the one possessing—permit me the expression—the

largest following {la clientele la plus noinltyc'iise).

" In a question of a geographical, much more than of

a hydrographical, interest, as almost all mariners confess

(seeing that, in fact, there exist but two prime hydrographi-

cal meridians, Greenwich and Paris), a primary meridian

is taken, the dominating character of which is marine.

.A.nd this meridian, instead of being chosen according to

the configuration of the continents, is claimed for an ob-

servatory. That is to say, the prime meridian is chosen for

a mere chance spot on the globe, and one which, more-

over, is very inconvenient, for the function the meridian

is intended to perform. Instead, finally, of profiting by
the lessons of the past, an element of national rivalry is
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introduced into a question wliich ought to unite the votes
of all interested.

"Well, I say that considerations of economy and of use
and wont ought not to blind us to the principles which
should govern this question, and which can alone render
its settlement universally acceptable and permanent.

" But further, this argument of economy, and use, and
wont, which is advanced as a reason of determinative
force, has validity, it is true, for the majority for whom
it is brought forward, but for them alone, and leaves for

us exclusively the burden of change in habits, publica-

tions, and maps.
" Seeing the report holds us of so light account in the

balance, allow me briefly to recall the past and the

present of our hydrography, and for this purpose I

cannot do better than cite a few passages from a work
communicated to me, and emanating from one of our
foremost hydrographers. ' France,' says he, ' created
more than two centuries ago the oldest nautical ephemer-
ides in existence. She was the first to conceive and
execute the great geodetic operations having for their

object the construction of maps civil and military, the

measure of meridional arcs in Europe, America, and
Africa. All these works were and are regulated by the
meridian of Paris. Almost all the astronomical tables

which the astronomers and mariners of the entire world
make use of at this day are French, and calculated in

reference to the meridian of Paris. As regards oceano-
graphy, more particularly marine surveying, the precise

methods employed at the present day by all the nations

are of French origin, and our maps, all based on the

meridian of Paris, bear names such as those of Bourgain-
ville. La Pcrouse, Fleurieu, Borda, d'Entrecasteau.-v,

Beautemps Beaupre, Duperrey, Dumont d'Urville,

Daussy—to mention but a small number of those who
are no more.
"Our existing hydrographical collections count more

than 4000 charts. Deducting from this number those

which the progress of exploration has rendered no longer
available, there remain about 2600 charts in use.

" Of this number more than a half represent original

French surveys which foreign nations have in great part

reproduced. Of the remainder the general maps are the

result of the labours of discussion carried out at the

marine depot where all documents, French as much as

foreign, were utilised, and relatively few of them are the

expressions pure and simple of foreign labours. Our
surveys are not limited to the coasts of France and its

colonies. There is hardly a region on the globe for

which we do not possess original labours : Newfoundland,
the coasts of Guiana, of Brazil and La Plata, Madagascar,
numerous points of Japan and China, 187 original charts

relative to the Pacific Ocean. We must not omit men-
tioning the fine work of our hydrographical engineers on
the West coast of Italy, which was honoured by the
International Jury with the grand medal of honour at the
universal exhibition of 1867. The exclusive use by
mariners of the meridian of Paris is grounded on con-
siderations of a past of 200 years such as we have briefly

recalled.
" The adoption of another prime meridian would in-

volve a change in the graduation of the 2600 charts of
our hydrography, would involve a similar change in our
maps for nautical instruction numbering over 600, and
would of necessity entail a corresponding change in the
connaissance des temps.

" These are considerations deserving to be pondered.
Well, if under these conditions the projected reform, in-

stead of being inspired by the high principles which should
govern this subject, is to take for its basis simply a regard
for the use and wont of the largest number and their ex-

emption from all sacrifice, reserving for us exclusively the
burden of change and the abandonment of a dear and

glorious past, are we not, then, justified in saying that a
proposal formulated in this sense would not be accept-
able 1

" When at the end of the last century France esta-
blished the metre, did she proceed in this way ? Did she,
as a measure of economy, and not to change anything in
her habits, propose her foot-rule to the world ? Vou know
the facts. The truth is, we turned everything at home
tops)-tur\y—habits and material. And the measure
chosen related, as it is, only to the dimensions of our
globe, is so well disengaged from every French tie that in
future ages the traveller who will trample on the ruins of
our cities will be able to ask himself by what people was
invented the metrical measure which his feet may chance
to light on.

" Permit me to say that it is in this way a reform is

established and rendered acceptable. It is by setting
oneself the example of self-sacrifice and by completely
effacing oneself in his work that resistance is disarmed
and that a sincere love of progress is attested.

" I hasten to say that I am persuaded that the proposal
voted at Rome was neither made nor suggested by Eng-
land, but 1 doubt whether, if accepted, it will render a
true service to the English nation. An immense majority
of the sailors of the globe navigate with English charts,
it is true, but it is a homage of fact rendered to the great
maritime activity of this nation. The day, however, when
this supremacy, freely accorded, is changed into a
supremacy official and imposed, it will undergo the
vicissitudes of every human power, and this institution,

which by its nature is of a purely scientific order, and to
which we desire to assure a long and peaceable future,

will become an object of keen and jealous rivalry among
the nations.

" All this shows how much wiser it would be to take for

the origin of terrestrial longitudes a point determined by
purely geographical considerations. On our globe nature
has so distinctly separated the continent on which the
great American nation are now developing themselves
that from a geographical point of view there are but two
possible solutions, both very natural.

" The first solution would consist in returning to the
solution of the ancients with a little modification, by
placing our first meridian towards the .Azores ; the second
in releg iting it to the immense straits separating America
from .'\sia, towards the confines of the north, where the
New World reaches out a hand to the Old.

" These two solutions may be discussed, as they have
often and again quite recently been by one of our ablest

geologists, M. de Chancourtois.
" Each of these meridians unites in it the fundamental

conditions required by geography, and on which people
have always been agreed, when national meridians were
eliminated from the debates. As to the determination of

the point adopted, the astronomical methods which are
now so perfect would furnish it with as a great a degree
of exactness as geography would require.

" But what need of a special and costly determination
of longitude for a point which may be placed arbitrarily

provided it is comprised within certain limits, such as to

satisfy the condition, for example, of passing by a strait

or traversing an island .'' It is enough to mark out ap-
proximately the point adopted. The position thus ob-
tained will be referred to each of the great observatories,
which will be related to one another and chosen for this

purpose, and this list of relative positions will constitute

the definition of the first meridian. As to a material
sign on the globe, should such be wanted, a point by no
means necessary, it will have to be placed in conformity
w'ith this definition, its place would have to be shifted till

such conformity w-as obtained.

{To be co/iliiu/ed.)
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O
GUESSINGS AT TRUTH

I.

LD SPENSKR, in his wondrous Allegory, tells

us

—

"... he, that never woichl^

Could never :

—

"

We are constantly reminded that we must creep before
we can walk. So that we cannot look coldly or sarcastic-

ally on
"... biuUling Genius' earliest ess.\ye,"

provided always that we are sure of the earliness. For
there often is a strange resemblance between the erratic

first flights of the scientific fledgeling and the habitu.il

evolutions of the time-hardened Paradoxer or of the

Paper-Scientist.

Besides the mere dozen or so of really successful

Physicists, all that the world seems able to produce at

any one time, even in these later years, and whose efforts

can at the best be rarely called more than Guesses, there

is an untold multitude whose Giiessiiigs are irrepressible.

These, unlike some at least of the former, never hide

their light under a bushel. From week to week we view
with curious awe the increasing piles of pamphlets under
which our shelves and table sag, groan, and crack ! Let
us make an effort, and get rid of some of them. Not to

the waste-basket — at least not at once— for there is

something in almost every bundle of hay (in the Soudan
it is not needles, but bricks and slag), and this is usually

worth searching for, were it only in the interests of justice

to those who have thus (unconsciously ?) hidden them.
We take the bundles as they come ; many are rotten and
can be tossed aside at once, others require more careful

scrutiny.

The first we light upon is by our particularly modest
contributor John O'Toole.' [He does not seem to be
aware of the powers of Peroxide of Hydrogen, which
(though we did not proclaim the fact) enabled us on a

former occasion easily to penetrate his uieoi^ni/o. But his

secret is safe with us.] His present work is a singularly

quaint protest against the modern abuse of elementary
dynamical terms, and as such is well worthy of careful

perusal. There can be little doubt that, of all physical

subjects, as presented in an elementary form to the

beginner, Dynamics is the most repulsive. And it stands

at the very threshold. Mr. O'Toole shows the natural

working of a clear, logical, mind in the middle of the

present chaos. His pamphlet is one which should be read
by all ; for, though he hits all round and sometimes
attacks the very giants of Science, he invariably hits fair

as well as hard. It would take a whole article to discuss

fully the questions he raises : suffice it to say that the root

of the confusion which he so justly exposes is that little,

but much-abused word Fo/rey and to quote the following

pregnant sentence as showing his point of view :
—

" When we behold ... a group or sequence of phenomena,
we insert force among them of ourselves, because we know from
experience that if our organism were substituted for the acting

or resisting body, we should have the sensation of pressure."

Next we take a couple of smaller, but more ambitious,
pamphlets-:— in each of which the Past, Present, and
Future of the Universe are promptly settled, though the

terms of settlement are by no means identical. When
we find, however, that Herr Zehnder, in the second
sentence of his pamphlet, says that insuperable objections

can be raised against the hypotheses of Helmholtzas well

as against those of Kant, Herschel, and Laplace, because
they take too little account of the existing laws of
mechanics, we begin to understand him ; and we have

Aum Dynnmica. Dublin : Hodges, Figgis, .-ind Co., 1884.
' Ueberfiie EHtivicketuns; ties WettixUs unci den Ewigen Kreislau/ der

Materie. Von L. Zehnder. Basel, 1885.
Oh the Future itf Life and t/te Universe, according to Science, Dundee :

W. A. Drummond, 1883.

only to turn over a few pages to find him thoroughly
revealed. His bugbear is the Dissipation of Energy :

—

and he informs us that the " Eternal Circulation of Matter"
—in virtue of which all aggregations such as the sun will

ultimately explode into their former nebulous condition,
to reconunence their condensation, &c.,— is an immediate
consequence of The Principle of the Conservation
OF Lioht !

Our rival author sums up his Kreislauf as follows :

—

"... life, matter, and all things, are the necessary and
inevitable outcome of the existence of Space. Space or Room,
in any form whatever, uuist of necessity be a form of force or
eneiyy, and all things are just phases or manifestations of the
working of this force or energy ; the Earlli is dissolving in Space
like a lump of S.ilt in Water, but New Worlds are being formed
in Suns ; this dissolving and forming process will go on for ever

;

and consequently life will be eternal ; . .
."

This is a step in advance even of Descartes, with whom
Space and Matter were the same. We leave to the reader
to judge which of the two has the more grotesquely
grinned through the horse-collar, the German Swiss or
the Scotsman.
Our next step is a large one, no less than from the

Lhiiverse to the Atom.' The work now before us is a
very curious one. The author has hunted widely for his
materials, and (very naturally) selects such only as suit

his theory. So long as he can utilise Sir W. Thomson or
Clerk-Maxwell he does so ; but, when he finds their state-

ments incompatible with his theory, he has no difficulty

in picking up what he wants from Zeuner, Riihlmann,
Deschanel, &c. He seems, however, not to be acquainted
with the elaborate work of Athanase Dupre. This is un-
fortunate, for in it he would have found little difficulty in

obtaining whatever he might require. The object of the
essay, briefly stated, is to frame a theory of the liquid and
solid states, somewhat on the lines of the kinetic gas-
theory :—only it seems we must have a mutual force

between particles, whose law is something between the
inverse 4th and inverse 5th powers of the distance. But
somehow the law itself seems to vary with the distance

;

so that " we must apply the theory of probabilities to

determine the potential at any centre due to the surround-
ing atoms." As a striking instance of Mr. Whiting's
extensive range of quotation, we note that he refers, for

the sum of a common series (given everywhere in ele-

mentary text-books of Trigonometry), to no less august
an authorit)' than Riemann in his Partielle Differential-

gleichiingen ! We do not venture farther to criticise the
work of a writer who can, as a matter of course, invoke
such irresistible authorities.

W^e now come to a whole series of memoirs, tracts,

letters, and pamphlets:—usually of American origin :--

which deal specially with the vexed question of the Sun's
temperature. From these we select one only, as the work
of the most persistent, if not the most lucid or successful,

of the many mere guessers on this subject." For the
others consult \'an Nostrand's Engfiiteri/n^ J/agasine,
&^c., passim. Something, if not very much, has been done
in this matter in Europe. Pouillet, J. Herschel, Crova,
Rosetti, Violle, and others have at all events gone to
work in a scientific way :—though (as is obvious from the
results of Prof Langley recently given in our columns)
the values obtained by them can be but very rough
approximations. A few of Mr. Ericsson's weightier say-
ings will pretty well show the value and character of his

treatise. At p. 58 we are told that

"... the actinometer merely shows the thermometric inter-

val of solar intensity on Fahrenheit's scale, without reference to

the position of that interval on a scale which commences at the

accepted 'absolute zero.' I regard this absolute zero, however,
.is an /j(Nis-/atuus, retreating as fast as we approach it."

' A New Theory oj Cohesion. &c. By Harold Whiting. (Cambridge,
U.S., University Press, 1884.)

» Solar Heat (an Extractfrom a ivork on " Radiant Heat"). By John.
Ericsson. New York, 1885.
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The little -kinematical, or rather quasi-corpuscular, t'.v-

cursus to which pp. 71-74 are devoted, is one of the

richest pieces of paradoxiiig (in De Morgan's sense) that

we have ever met with. Here is a little bit of it :
—

" Poiiillet, having ascertained the number of thermal units

imparted to the water in his pyrheliometer of 3'93 ins. diameter,

imagined that he had measured only the energy of the rays con-

tained in a pencil of 1
1
'9 square inches section ; whereas, in

reality, he had, at the end of his experiment of five minutes'

duration, subjected his instrument to the action of the entire

number of rays contained in a passing pencil or sunbeam,
the section of which we ascertain by multiplying the orbital

ailvance of the earth during five minutes, 28,836,000 ft., by the

tliameter of the pyrheliometer, 0*305 ft."

Thus it is the number of rays, not the time of exposure
to one ray, which determines the result !

One more quotation, a very short one, must be given.

It is from p. 136, and we put two words in italics :

—

"In view of the fact that projectile force diminishes inversely

as the square of the depth of the medium penetrated. ..."

It is not easy to fix on the exact meaning of this very
curious statement. Hence we must take it literally, what-
ever be the consequences. Discussion of penetration
would obviously be useless in such a case, for the whole
projectile force (even were it infinite) would be gone before
penetration had commenced !

The immense expense which has been lavished on this

volume, and on its truly wonderful illustrations, is calcu-
lated to produce reflections even more painful than those
evoked by the perusal of the text itself. From the ma-
terials here gix'en, soinetliing may yet be made, but
certainly not on the lines chosen by the author.
We hope, shortly, to return to our store, and to select

for the instruction and warning of our readers a few
additional specimens, by no means inferior in quality to

those just dealt with. G. H.

PROFESSOR FLEEMING JENKIN, LL.D., F.R.S.

/^N Friday last, most unexpectedly and greatly to the
^-^ grief of all his friends, died Prof. Fleeming Jenkin
at Edinburgh, at the age of fifty-two. He had been in

somewhat delicate health for a considerable time, but
was, as usual, personally directing the engineering opera-
tions in connection with telpherage in London and Sussex,
and seemed to have greatly gained in health and strength
when he started for Edinburgh some days before his
death. But blood-poisoning succeeded a slight surgical
operation, and his death rapidly followed.
He was born in Kent in 1833, and was the son of the

late Capt. Charles Jenkin, R.N. His school-days were
spent at Jedburgh, Edinburgh, and Frankfort-on-the-
Maine, while he took his M.A. degree at the University
of Genoa, and began his engineering career in Marseilles,
thus acquiring a wide knowledge of languages and of
peoples which was most valuable to him afterwards in
his scientific and social life.

In 1 85 1 he returned to England, and was apprenticed
to Messrs. Fairbairn's in Manchester, from which time
his progress was rapid. We hope that the interest-
ing and highly creditable history of his subsequent
introduction as a well-trained mechanical engineer to
submarine telegraphy (then in its extreme youth) and
to Sir William Thomson, wdiich led to his soon taking
charge of the testing of the first Atlantic cable in 1858,
and to a friendship and partnership with Thomson and
Varley, will yet be told by some one who can do full

justice to it. Our grief at Varley's loss is yet fresh, and
we deeply sympathise with Sir Williain Thomson at the
close of this partnership, the existence of which has been
synonymous with the progress of submarine telegraphy.
On the appointment of the Committee of the British

Association on Electrical Standards Jenkin's services were

solicited, and the good work that he did as a member of
this Committee is amply shown by his large contributions
to the Reports on Electrical Standards, and which con-
tain an account of his absolute measurement of the
capacity of a condenser, the first such determination ever
made : and the chapters that he wrote in connection with
these Reports on the subject of" Absolute Units" formed
the only available text-book for the student of mathe-
matical electricity before about the year 1872. Appended
to these reports are the Cantor lectures which he de-
livered on the construction, laying, and testing of sub-
marine cables, and these lectures showed as wide an
acquaintance with the practice of electrical science as do
the other chapters referred to with the theory of the subject.

In 1S65 he was elected a Fellow of the Royal Society
and Professor of Engineering in University College,
London, and in 1868 he became Professor in the
University of Edinburgh, where he created a School of
Engineering to which considerable numbers of prominent
Engineers and Professors of Engineering acknowledge
their indebtedness. In the following year the Royal
Society of Edinburgh elected him a Fellow, and subse-
quently he became a Member of the Institution of Civil

Engineers, having been made an .Associate of that Insti-

tution as early as 1859. In 1883 the honorary degree of
LL.D. was conferred on him by the University of Glasgow.

Jenkin's book on Electricity and Magnetism, published
in 1873, was a revelation to non-mathematical and even
to many mathematical men, of the ideas which had until

then been wrapped up in the mystery of mathematics or
in the practice of the submarine cable testing-rooms. Sir

William Thomson had been publishing many detached
papers on electricity in the mathematical journals, and
had been applying his knowledge in practice, so that an
exact science of electrical quantities had been growing up
among submarine cable engineers ; but the electricity of
the text-books remained as unscientific and primitive as
of old : the knowledge of the practical men had become
indeedfar more scientific than the knowledge of the schools.

Fully recognising this. Prof Jenkin made in his book a
totally new departure, and presented electricity and
magnetism for the first time in a text-book as subjects
capable of quantitative study. To understand the great
effect produced by this book, which has now passed
through many editions, it must be remembered that

neither Clerk- Maxwell's treatise, nor Thomson's reprint

of his Mathematical Papers appeared until 1873, and that

at that time " electric potential," which to-day has its

commercial unit, was to every one, except the engineers of

submarine telegraphy, a mere mathematical function.

In 1882 a lecture was delivered at the Royal Institution

on Electric Railways, and the system devised by Profs.

Ayrton and Perry for effecting an absolute block, and
thus enabling any number of electric trains to be run
without the employment of drivers, guards, or signalmen,
was described and exhibited by a working model. An
account of this was read by Prof Jenkin, and he at once
saw that it contained the solution of a plan that he had
been thinking over for doing on a large scale by electri-

city what had previously been done on a small scale

with pneumatic tubes. Telp/io-affe, or the automatic
electric transport of goods, was the outcome, and the
development of practical methods of running carriers

electrically along a steel rod suspended in the air from
wooden posts, occupied him, with the other two in-

ventors, during the last three years of his life, the system
being one which needed new invention in every one of its

details. His inventive power is described by his assist-

ants as wonderfully active and prolific, and he had
energetic characteristics which only seldom accompany
inventive genius, and which made his cooperation in-

valuable to the other directors of the Telpherage Com-
pany. It is deeply to be regretted that, having busied
himself so actively in the long series of telpherage experi-
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ments carried out in Hertfordshire, he did not live to see

the completion of the first commercial " telpher line " now
being erected at Glynder in Sussex.

The building of houses on sanitary principles interested

him largely, and the Sanitary Protection Associations in

Edinburgh and in London owed their existence to his

initiation, and their success was largely due to his

constant exertions. His article on "Bridges" in the
" Encyclopsedia Britannica," his book on " Healthy
Houses,'' and his primer on " Magnetism and Electricity,

'

are well known to scientific readers, but not perhaps to

the readers of his numerous articles in the quarterly re-

views and monthly magazines, the last of which was his

recent article on " Telpherage " in Good Words. His
numerous scientific papers published since 1864 are to be
found in the Proceedings of the British Association, the
Philosophical Magazitie, the Proceedings and Transac-
tions of the Royal Societies of London and Edinburgh,
the yournal oi the Society of Arts, the American Journal
of Science, and the Journal of the Society of Telegraph
Engineers.

Technical education much interested him long before

it acquired its present interest for the public, and he pre-

sided at meetings of the Society of Arts and other societies

when papers on that subject were brought forward. As a

director of the Watt Institute in Edinburgh for several

years he helped to advance technical education in

Scotland.

He was an enthusiastic admirer of ability in other men,
and he was especially warm in his encouragement of

beginners, whether they were his own pupils or not. To
gain his help it was only necessary to let him see that it

was anxiously wished for, and that the recipient was not

likely to make a mean use of it. He had marked dra-

matic power, and the plays acted in his drawing-room
will long be remembered by his friends ; while to his

conversation, his general reading and wide sympathies
gave a charm which was as powerfully felt as it is now
regretfully remembered by all who were fortunate enough
to know him.

THE GEOLOGICAL SUP.VEY OF BELGIUM
A LL who are interested in the careful and methodical

^~*- investigation of the geological structure of the

European continent will be sorry to learn that the

Belgian Chamber of Representatives has cut down the

vote for the prosecution of the detailed Geological Survey
of Belgium so serioui^ly as practically to suspend the work.
It is miserable to see personal dislikes, religious differences

and political antagonism imported into the discussion of a

scientific project. Every competent witness must bear
testimony to the minute fidelity and conscientious labour
with which M. Uupont and his start" have carried out
their Survey. If any fault can be found with his maps
it is that they are too complete. They give more infor-

mation than any ordinary reader can assimilate. Each
sheet, indeed, is a detailed treatise on the area which it

depicts. There are certainly no such elaborately ex-

haustive maps published in any other country ; and
Belgium may justly boast that she has led the way in an
important advance in the delineation of geological
features. It is an open secret, however, that the official

geologists have all along encountered the determined
opposition of the "gdologues libres " who were not so

fortunate as to be entrusted with the control of the
work. The Survey having been planned by the Liberal
Ministry, and being stoutly supported by the authorities,

has until now been able to hold on its course. Much time
was, no doubt necessarily, spent by M. Dupont in per-

fecting his system of colour-printing, and the delay in the

appearance of his tnaps, possibly also the difficulty found
by the malcontents in understanding them, were used as
arguments for a total reorganisation of the staff. The

opposition has recently been renewed under the clerical

Government now in power, and unfortunately with more
success. From the published debate it is clear that the
Minister in whose department the estimate for the Geo-
logical Map was prepared, and who was officially bound
to support that estimate, sat still without speaking in its

defence, and the House, taking this silence, no doubt, as
an expression of the inclination of the new Government,
cut down the vote. We are sure that this retrograde step

will be regretted by all who wish well to the progress of

science. Into the personal squabbles connected with the
subject we have no wish to enter. But as a public act of

unwisdonr the vote of the House of Representatives will,

we hope, be rescinded and the prosecution of the Survey
will be again allowed to proceed. If any fault is found
with the way in which the map has been prepared, surely

the Commission contains talent and energy enough to

inquire into this and set matters right without practically

bringing the Survey to a stand.

THE CONGO"-
"T^HESE two welcome volumes from Mr. Stanley testify

^ to the accelerated rate of events in these latter times.

It is only twelve years since Livingstone died in the vain

search for the sources of the Nile down by Lake Bang-
weolo, and under the belief that no river but the Nile

could sweep past Nyangwe with such a breadth and
volume as he found the Lualaba to have. He was not

singular in cherishing such a belief; many geographers
believed, like him, that the Congo could not fetch such a
sweeping circuit, and that the Lualaba must make its

way northwards in spite of differences of level and some-
how add its waters to the Albert Nyanza. It is only

eight years since Mr. .Stanley dispersed the delusion, and
solved the problem both of the Nile and the Congo ; it is

just about six years since he began operations as the agent of

the International African Association. To judge from the

narrative of his journey across the continent, there W'as

no blacker part of the Black Continent than the river

banks between Nyangwe and the Atlantic, and no more
intractable people than many of the tribes through whom
he and his men had to run the gauntlet. Vet already,

almost solely by his exertions, this most unpromising
region has become " A land of settled government," at

least on paper. It has engaged the continued attention

of diplomatists from all the great States of the world for

months, and is the subject of as many treaties as if it

had been founded a century ago.

In reality, however, it is something more than a paper
State. No one can read Mr. Stanley's narrative without

being convinced that all along the river from Vivi to

Stanley I'alls there already exists what may fairly be
regarded as an organised Government, carried on from
some twenty-four stations as centres. But with the merely
political aspects of this successful undertaking we cannot

deal here. It is certainly an interesting experiment, both

froni a political and social point of view, this attempt

to raise into a State a region not yet redeemed from
savagery. What the ultimate result will be it is hard to

say ; on the one side a great mass of savagery, and on
the other the most advanced European influences in

politics, in commerce, in industry, in religion. For
already we find bands of missionaries everywhere, and
as among them are many men of prudence, tact, and
ability, Mr. Stanley acts wisely in encouraging their

efforts ; they will certainly be of service in helping him
to accomplish the object he has in view.

Without the aid of the latest applications of science,

Mr. Stanley could never have succeeded in accomplish-

ing all he has done in the brief period of six years.

Steam has been of infinite service to him, and engineer-

' "The Congo, .-ind ihc Founding of its Free State." By Heni^ M.
Stanley. Two Vols. (London : Sampson Low and Co., 1885.)
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ing contrivances in many ways. His flotilla of steamers,
some of them most ingeniously contrived for the special

navigation of the Congo, may be said to have been
everything to him in carrying out his work ; and the

Congo Free State may be fairly set down as another
" triumph of steam." Mr. Stanley claims for the Congo
Free State an area of over a million square miles and a
population of 42,608,000. As to the area, that is probably
not far out ; but the population seems to us excessive.

Mr. Stanley reaches this great figure by generalising the

density which he finds on the banks of the river itself

Between Stanley Pool and Stanley Falls, a distance of

about 1000 miles, and including part of the BiyerriS and
Kwa Rivers, he finds a population of 806,300, and takes

for granted that a similar density will prevail throughout
the whole of the Congo Basin. This is very unlikely. In
uncivilised countries the population naturally crowds itself

along the river banks, and it would be very unsafe to

calculate on finding regions at a distance from rivers

equally well populated. Throughout the whole of the
million square miles claimed by the Congo State only a

few lines of exploration have as yet been run, though we

know that as a whole it is probably the best-watered
region in Africa, and possibly therefore the most thickly
peopled. But the tendency among African geographers
recently has been to reduce previous estimates of the
population of Africa, and instead of 200 millions it is

thought that 170 millions is one more likely to be nearer
the mark. But all estimates, except for districts that have
been settled for some time, are necessarily conjectural

;

and even for Morocco the greatest difference exists

between the estimates of different travellers.

On the Lower Congo the Free State has been able to

secure only a comparatively narrow strip of territory on
the north bank—enough, however, to give it the right of
free navigation between the sea and Vivi, where the first

series of cataracts begin. From Vivi upwards to Man-
yanga the State possesses territory on both sides, when
France comes in and claims the whole of the right bank
of the river to the Likona tributary in 1° S. lat. Thence
the Free State expands into boundless and unknown
regions, which we hope it will do its best to explore and
open up to science as well as to commerce. The aim in

the north has been evidently to draw the boundary of the

Fig. I.—Polai:.!. Divis

State between the basins of the Nile and the Congo. The
western basin of the Upper Nile, no doubt, is fairly well
known, but the region between that and the Upper Congo is

just that part of Africa about which we know scarcely any-
thing. The boundary on this side, therefore, has been
drawn with the freedom of conjecture. All the rivers
that are not known to send their waters to the Nile must,
in Mr. Stanley's opinion, come down to the Congo, or, at

least, ought to do so, and are made to confoim with Mr.
Stanley's idea of what is right and proper, in the large map
which accompanies his work. In spite of Dn Junker's
discovery of the watershed which separates the Nepoko
from the Welle, they are both made to send their waters
southward to swell the magnificent Aruwimi. This may
be so ; only actual exploration will decide the matter. It

is mainly to settle this question that Dr. Lenz is preparing
to proceed to the Upper Congo as leader of an expedition
into the region that lies between that region and the
Upper Nile tributaries. y\nd here we have one very
beneficial result of the work which Mr. Stanley has done
on the ^Congo. His numerous stations form so many

)ns of the Congo Basin.

Starting-points for further exploration. They can be
easily and rapidly reached from the West Coast, and
through the agencies at their command, all the men and
goods obtained necessary for the conduct of an expe-

dition into the interior. If every station on the river

were made the basis of further exploring work, one of the

greatest blanks in our knowledge of Africa would soon

be filled up. In the interest of the enterprise itself

this must be done. If the manifold products of the

wonderful land over which Mr. Stanley is so en-

thusiastic are to be brought down to the river for

shipment to the upper terminus of the future lailway that

is to convey them past the cataracts, it is evident that

station after station must be pushed on into the interior.

Among the white employi's of the .Association are many
men of education and intelligence ; and while their first

duty is to look after the interests of the " Free State,"

these interests, instead of suflering, are likely to be ad-

vanced by a scientific knowledge of the country around

the States. Already good meteorological work has been

done at Vivi by Dr. Danckelmann, whose recently published
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observations we reviewed some time ago. The utility of to show that, with reasonable precautions, Central Africa

such observations is evident from the volumes before us.
;

ought to be perfectly tolerable to the European constitu-

Mr. Stanley makes considerable use of them in his
|

tion. What these precautions are he describes in minute
chapters on the Climate of the Congo. These chapters

j

detail. At the same time he admits that a lengthened
are of much interest ; they are written mainly with a view I residence in such tropical regions must in the end tell on

Fig. 4.—Banks of the Upper Cu

the Europeans, and is only possible with a run home
every eighteen months. Thus it is clear that if the re-

sources of the Congo are to be developed, it must be by
native labour, and there is therefore every inducement to

treat the population humanely.
Of course, Mr. Stanley b'^i'o'f ii his frequent journeys

A Type of the Basoko

up 'and! down the river has added considerably to our
knowledge of it. His original sketch of its course, made
in one rush downwards, seems, however, to have been
wonderfully accurate ; though the hundreds of observa-
tions as to direction, altitude, depth, and width has

enabled him to lay it down with much greater precision.

It is to be hoped that the geology of the basin will be well

worked out, and even from a " utilitarian " standpoint it

might be useful for the Association to engage one or two

competent men to work out the geology. The numerous
cataracts on the lower as well as on the upper river prove

that there is much here to interest the geologist. On the

lower river, just where the great central plateau begins

to shelve down to the coast, they are to be expected ; biit

what is the exact geological explanation of the numerous
cataracts on the upper river and its tributaries, as far

south as Bangweolo, let us hope, will ere very long be

explained. The banks of the river itself are in many
places remarkably picturesque ; indeed Mr. Stanley

would make us believe that he thinks no other river is

equal to it in this respect. Magnificent bluffs, he tells us,

are met with in many places, and gorges that are almost

carious. At Stanley Pool and elsewhere the river has

broadened out into lake-like reaches studded with islands,

and at one place a few miles south of the equator there is

a complicated offshoot of lakes and streams which reminds

one of what is observed in so many places on the Central

and Lower Amazon. This stretch has not, however, been

completely explored, though Mr. Stanley's account of his

journey up the Kwa and Mfini to Lake Leopold is one of

the most interesting chapters in the volume. The Kwa
discharges at about 3° S. lat., and Lake Leopold, Mr.

Stanley joins conjecturally to Lake Montumba, which is

connected with the Congo at about fifty miles south of

the equator.
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With regard to the voKime of discharge of the Congo,

from careful observations made at Stanley Pool, Mr.

Stanley calcidated that it reached 1,436,850 cubic feet per

second when the river at that point was at its lowest.

During flood it rises, he believes, twelve feet higher,

o-iving a volume of 2,529,600 feet per second. If these

estimates are correct, then Mr. Stanley calculates that

the river discharges into the sea three million cubic feet

of water per second.

Mr. Stanley's new work is so fully occupied with the

details of the founding of his numerous stations, his

dealings with chiefs and people, his road-making and

other engineering enterprises, and the general w-ork

of engineering the enterprise, that there is little space
left for geographical details. He does give a list .of the

products of the Upper Congo region, but as this is en-

tirely from a commercial standpoint, its value to science

is not great. The various species of palms, as might be
e.\pected, abound on the banks of the river and its islands,

the oil-palm being the most valuable from a commercial
point of view. Then come the various species of india-

rubber plants, besides other gum-producing trees. Ivory,

Mr. Stanley reckons only fifth in rank among the natural

products of the Congo. He presumes that there are

Fig. 6.—Profile of Country between the Se.T and Ru.-inda. across the Congo Ba

almost 200,000 elephants in about 15,000 herds in the

Congo basin, each carrying an average of 50 lbs. weight
of ivory in his head. Iron, he tells us, is abundant.
The copper mines near Philippeville supply a large por-

tion of Western Africa with their ingots. Plumbago is

also abundant, and gold has been found in the beds of

streams. Mr. Stanley gives a long list of tropical plants

which abound in the Congo basin, while several European
vegetables and fruits have been found to thrive. The
Arabs, moreover, he tells us, are introducing the large-

grained upland rice with extraordinary success. He adds
many details concerning the trade, actual and possible,

of the Congo region, his object, of course, being to show

that here exists a magnificent field for the European

trader, European capital, and European settlers.

Mr. Stanley's work is chiefly of value as telling the story

of one of the most unique and interesting enterprises on

record. This story he tells with abounding interest ;

there are many incidents throughout the volume told with

the dramatic effect so well known to readers of " Through
the Dark Continent." The work of founding the Free

State has been well begun, but it is only the beginning ;

for the sake of its complete success it is to be hoped that

nothing may occur to sever Mr. Stanley's connection with

it until it has been firmly established.

NOTES
The Royal Society's con-Mrsazione, held on the evening of

June 10, was a very great success, and those who had the

labour of bringing t'.ie various things toget'.xi' must have felt

themselves amply rewarded by the great interest taken in them

by the Fellows and guests, both ladies and gentlemen, who
attended. Among the objects exhibited we [may note the

following :—-Geological map (unpublished) of Palestine and

Arabia Petfaja, exhibited by Prof. Edward Hull, F.R.S. ;

original drawings of the skeletal, digestive, and vocal organs of

birds, made in the years 1842-46, drawn and e.^hibited by Prof.

W. K. Parker, F.R.S. ; Sketches of the eclipse of the mojn,

October 4, iS34, and a very beautiful series of sketches of the

wontlerful sunsets and after-glows, painted and exhibited by

Mr. W. Ascroft ; star-charting by photography (enlarged prints

rom negatives made in iSSj and 18S4), exhibited by Mr. A. A.
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Cominon, F R. S. ; electrical influence machine, exhibited by

Mr. James Wimshurst ; New microscope with novel fine adjust-

ment and sub-stage arrangements, exhibited by Mr. Crouch ;

large Nicol prism polariscope, for projecting a.xes of crystals,

&c., on the screen (improved form), exhibited by Messrs.

Harvey and Peak ; Tate's calculating machine, exhibited by the

inventor. By means of this machine long operations in the

fundamental rules of arithmetic can be performed with rapidity

and unfailing accuracy. Eight figures can be multiplied by

eight figures in about fifteen seconds. New forms of spectro-

scopes, exhibited by Mr. A. Hilger ;
photographs of fractures

of railway carriage and waggon axles, te>ted to destruction by

Mr. Thos. Andrews, Wortley Iron Works, near Sheffield,

exhibited by Mr. Andrews ; three cases of living animals

:

<l) Examples of tl;eTuatera (Sp/ienodon pii>!i:ta/us)itomtievi Zea-

land. This reptile is remarkable as deviating from all the lizards

in its osseous stnicture, and is considered by Dr. Giinther

{P/iil. Trans., 1867, p. 620) to constitute an older by itself

—

Rhyiichocephalia. (2) Large bird-eating spider of the genus

Mygale from Burmah—probably JM. fasciata. (3) Butterflies and

moths, showing the way in which living insects are exhibited in

the Zoological Society's Insect House, exhibited by the Zoo-

'ogical Society of London. A series of microscopic sections of

vegetable tissues, prepared and lent by Mr. J. E. Sunderland,

of Hatherlow, near S'ockport, showing remarkable efi'ecls of

double and triple anilin staining ; a series of botanical microscopic

preparations, mounted by Charles Vance Smith, of Carmarthen,

being part of a series prepared by him to illustrate the text-

books of Julius Sachs and Otto Thome, exhibited by Prof.

Moseley, F.R.S. A series of slides with stained specimens of

Tania ecJiinococcus of the dog, prepared and lent for the occa-

sion by Dr. J. Davies Thomas, of Adelaide, Australia, in

illustration of his paper on the artificial rearing of this parasite

by feeding with human hydatids (to be read before the Royal

Society, June 18) ; a slide showing the same species of tape-

worm, reared by Mr. Edward Nettleship, F.R.C.S., by means

of hydatids obtained from the lungs of a sheep (Proc, Roy. Soc,

1866). To compare with the above :—Specimens, in bottles,

of Ticnia serrata, T. margmata, and T. (anuriis, &c. , arti-

ficially reared by Dr. Cobbold, by feeding dogs with the scolices

appropriate to each particular species. Also adult examples of

7\rnia ciKumeiinu and of T. canis lagnpoJis {T. liUeraa), the

latter from Iceland, prepared by Dr. Krabbe, Bothriocephalus

dubius, and other species from the cat and dog, exhibited by

Dr. Cobbold, F.R.S. Case of gems, including a great Indian

diamond, the largest known opal, a series of cat's eyes, and

allied mineralogical specimens, exhibi'ed by Mr. Bryce Wright,

F.R.G.S. ;
" Frith's Selenium Cells," showing the alteration of

resistance and photo-electric currents due to the action of light

on selenium, exhibited by Prof. W. Grylls Adams, F. R. S ; a

sulphur cell, the electrical resistance of which, like that of

selenium, is reduced by light, exhibited by Mr. Shelford Bid-

well. The sulphur has been heated while in contact with silver,

and therefore contains some sulphide of silver. The electrodes

are of silver. The original integrating machine, invented by

Mr. C. V. Boys ; engine-power meter which has been developed

from the same, exhibited by Mr. Boys.

We give in anolher column, on the audi aUeram parimt prin-

ciple, the first part of an address recently given by Dr. Janssen,

putting before us the French view of the Prime Meridian ques-

tion. It will be gathered from it that the feeling in France is

strongly against the conclusion at which the Washington Con-

gi'ess arrived. Taking the world as it is, however, much as a

strictly 1 eutral prime meridian might be to be desired, the

general opinion will probably be that the Congress arrived at

the only pradical solution.

We are glad to see that University College, Liverpool, is

about to appoint a Professor of Engineering. An endowment

of 375''- 'las been raised, and the advertisement of the Chair

appears this week in our pages. We understand that a certain

amount of professional work, such as is consistent with a due

fulfilment of the duties of the Chair, will be permitted, and

recognised as enabling the Professor to keep himself in touch

with the life of the practical world. The College already has

endowed Chairs of Mathematics, Physics, Chemistry, and

Biology, in addition to the Literary and Medical Departments :

it has lately become a part of the Victoria University, and in

many ways it shows signs of health and vitality.

In the production of the first part of the Philological Society's

new English Dictionary, the editor. Dr. Murray, wrxs obliged to

advance 150/. out of his own resources, and, further, to incur a

debt of 500/. The delegates of the Clarendon Press, who are

publishing the Dictionary, decline to contribute more than \col-

towards the payment of this debt, and the Council of the Philo-

logical Society deem it their duty, therefore, to appeal to the

public to relieve Dr. Murray from a debt incurred on behalf ot

what is really a national undertaking. It is to be hoped that

there will be no difficulty in obtaining the sum required ; those

of our readers who are inclined to help should send their sub-

scriptions to Mr. Benjamin Dawson, the Mount, Hampstead,

London, N.W,

The Spanish Commission of Medical Inspection has examined

the composition of the liquids and virus employed by Dr.

Ferrau against cholera. The opinion of the majority of the

members is that the presence of Koch's Bacillus virgiilm cannot

be questioned. After some opposition, the Spanish Government

granted the necessary authorisations for inoculation, which has

been practised on a number of doctors and four newspaper

writers. It is said, moreover, that all the inoculated patients

experienced during the first twenty-four hours after the operation

all the symptoms of cholera with more or less intensity, but

w ithout any fataliiy having occurred. When twenty-four hours

had elapsed, a favourable reaction took place. The question

which remains to solve is the extent of the protection resulting

from Dr. Ferran's system. The numbers given are in favour of

the new theory, but all the documents coming from Spain on

cholera must be received with caution, owing to the intense

panic prevailing in that country since the last outbreak of the

plague was noticed in Valencia. A fact curious to notice is the

tendency of the rural populations of this province to congregate

in the cities in spite of all the measures taken against this

exodus. EL Imparcial states that not less than 7000 people have

located themselves in the chief city.

Prof. Pasteur, the Standard Paris correspondent states, has

published an interesting letter from Dr. Ferran, concerning vacci-

nation for cholera. In this letter Dr. Ferran asserts that the re-

sults obtained become every day more irresistibly eloquent. The

experience of Alcira had been confirmed in numerous other tc wns.

Anti- cholera vaccination had been practised upon all classes of

society, but in many places the greater number of those operated

upon belonged to the pauper class, and the results proved no less

satisfactory. While of opinion that one inoculation is effective,

Dr. Ferran recommends that it be repeated, in order to make

assurance doubly sure. In reference to the official prohibition

of vaccination for cholera (which has since been cancelled in

deference to public opinion), Dr. Ferran intimates that the

measure was taken in consequence of two persons belonging to

an already ch ilera-visited family dying the day after vaccination.

These casualties Dr. Ferran attributes to the use of impure

lymph, and states that in 16,000 cases, for which he had per-

sonally inspected the lymph, no evil results had followed. It is
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nr,t claimed that vaccination for cholera will give actual im-

munity, but that it will alleviate the attack whenever it may

come. Anti-cholera vaccination, affirms Dr. Ferran, can never

itself be the cause of an attack. If an attack comes within five

days of vaccination it must have been previously contracted.

Dr. Ferran attributes the discovery of anti-cholera vaccination to

the theories of Prof. Pasteur.

Dr. Cornish, known for his investigations into the nature of

cholera, has proposed (according to Allen's Indian Mail) that

as between 300 and 400 persons are every year judicially sen-

tenced to death in the Indian Empire and its dependencies, a

number of these, say one-tenth, be made, with their own full

knowledge and consent, subjects of experiments as to the spread

of cholera, on condition that if they escape their lives be spared.

An international commission of experts might, he suggests, be

appointed to determine upon the experimental tests needed to

ascertain if cholera is or is not a disease capable of being com-

municated from person to person. This would do more in the

space of a few months to help forward the inquiry into the

nature of cholera than has been accomplished by indirect obser-

vation during the last century. But if the principle underlying

this proposal is admitted by the Indian Government, it might be

extended to other most important experiments, such as the

various causes and cure of cholera, the cure for snake-bites,

hydrophobia, and the like.

The following is an official statement of the number of visitors

to the Whitechapel Fine Art Exhibition during the time it was

open in March and April last :—Saturday, March 28, 1008
;

Sunday, March 29, 2494 ; Monday, March 30, 2622 ; Tuesday,

March 31, 3332 ; Wednesday, April I, 3292; Thursday, April

2, 1823 ; Good Friday, April 3, 3703 ; Saturday, April 4, 3269 ;

Easter Sunday, April 5, 2717; Easter Monday, April 6, 4332;
Easter Tuesday, April 7, 3720; Wednesday, April 8, 2944;
Thursday, April 9, 2S72 ; Friday, April 10, 1942 ; Saturday,

April II, 3348; Sunday, April 12, 3345 ; total for l6 days;

46, 763. The Exhibition was opened in the afternoon of March

28, admission being by ticket only until 6 p m., 6 to 10 p.m.

free ; after that it was opened free from 10 to 10 daily (Sundays

2 to 10).

At the meeting of the International Committee of Meteoro-

logy (instituted by the Congress held at Rome) in the beginning

of September next, at Paris, the following topics will be con-

sidered :— Report of the Secretary on the work of the Com-

mittee since the Copenhagen meeting ; report of MM. Brito

Capello, Hildebrandson, and Ley on the observation of Cirrus ;

.Should a third International Congress be convoked? the esta-

blishment of stations of the first order on the Congo ; discussion

of the meteorological resumes issued in difterent countries, and

eventual preparation of a more uniform plan ; the utility of

.\merican meteorological telegrams proposed by Gen. Hazen,

and organisation of their distribution in Europe ; best means of

securing the timely reception of meteorological telegrams ;

ought barometric heights to be reduced to the pressure

under 45° of latitude ? Should meteorological hours be reckoned

from I to 24 in conformity with the resolution of the

Washington Conference ? Designation of a completely covered

sky as to the form of clouds ; definition of days of rain and

snow ; should not a uniform height above the ground be recom-

mended for pluviometers ? recent progress in the more exact

measurement of snow ; international meteorological tables

;

modification of the rules for administration of the International

Meteorological Committee. Communications should be ad-

dressed to Mr. R. H. Scott, F.R.S., Meteorological Office,

116, Victoria Street, London, S. W.

In a communication to the Physical Society of Berlin,

on April 24 Herr Kayser read a note concerning his ex-

periments on the condensation of gases on surfaces, and

Bunsen's criticisms thereon. In a paper published last year

Bunsen had declared that the previous results under this head

were erroneous, inasmuch as the observers had proceeded upon

the false assumption that a maximum of condensation was

attained in a'few hours or days, Bunsen himself finding that the

condensation might go on slowly for years. Herr Kayser, how-

ever, had, in reply, pointed out that Bunsen had not been suffi-

ciently careful in cleaning the glass surfaces on which his

experiments were made, and he now had the satisfaction to

announce that Bunsen, after repeating his experiments with the

necessary precautions, had arrived at the same conclusion as

himself, namely, that there was no demonstrably slow condensa-

tion, but that the maximum of condensation was reached with

extraordinary rapidity.

The project to build a " Grassi-Museum " has now assumed

a tangible shape at Leipzig, inasmuch as the site for the new

museum has been chosen. The new museum is to contain

the collections belonging to the Ethnographical Society, which

are now crammed into premises entirely unsuitable for them.

Dr. Otto Zacharias has recently made interesting researches

concerning the freshwater fauna of the Silesian Riesengebirge

and the county of Glatz. The Royal Prussian Academy of

Sciences has just granted him a sum of money towards the

continuance of his labours.

Mr. Howard Newton, assistant municipal engineer, of

Singapore, has published a series of notes and experiments on

the different kinds of timber in ordinary use in the Straits Settle-

ments. The pamphlet contains observations on the forests

adjoining our colonies in the Malay Peniusula, and the need

already of conservation. The trees are felled in large numbers

for ordinary use, and the jungles are cleared and exhausted by

the Chinese gambler and pepper planters. Twenty specimens

of woods are then described in detail, and finally an account of

the mode in which the experiments were conducted and elaborate

tables of the results follow. The breaking weights of some of the

timbers tested were as follow:— 1850, 1836, 1656, 1374, 1286,

and 1284 lbs. Notes on the toughness, fracture, deflection, &c.,

are also given. It is curious to notice that some of the finest

trees near Singapore (in the Johore forests) have no botanical

equivalents. Mr. Newton specially mentions a tree called by

the Malays the balUni.\ which grows from 60 to 100 feet in

height, with a diameter of 3 to 6 feet. It is a close-grained,

tenacious, hard, heavy wood, very valuable for building. It is

called popularly Johore teak, although it does not belong to the

natural order Verbcnaeca.

The Russian Geographical Society has awarded a gold medal

to M. Klossowski for his work on thunderstorms in Russia. We
take the following from M. Rykatcher's analysis of this remark-

able work. The initiative of thunderstorm observations having

been taken by the Geographical Society in 1871, no less than

1 82 1 regular observations were made during the years 1873 to

1882 at 176 different stations. For 145 of them annual and

monthly averages were calculated, and gave the following

interesting results. The minimum of thunderstorms (5 to 7 per

year) is found in the north ; their number increases towards the

Gulf of Finland (with a depression south of it) and on the middle

Volga, where it reaches 12 to 15 per year, and remains nearly

the same throughout middle and southern Russia, with a slight

decrease in the Crimea. A rapid increase in the number of

thunderstorms is found in Western Russia, especially in Bess-

arabia (33 at KishineflT), as also in the East, at Tamboff, Penza,

and on the Lower Don. The maximum of thunderstorms, 41

per year, is found at Tiflis. As might be expected, the thunder-

storms are more frequent where the summer rains and the relative

humidity are the greatest. Their diurnal maximum is between
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3 and 6 p.m., and the minimum between 3 and 6 a.m. Availing

himself of the synoptical maps of Hofmeyerfor 187410 1S76, the

author compares, day after day, the thunderstorms with the

cyclones which reach Russia, and he arrives at the important

conchision that thunderstorms in Russia—without exception

—

accompany cyclones, their appearance being influenced at the

same time by the local state of temperature and humidity.

Marie-Davy, Mohn, and others subdivided thunderstorms into

cyclonic and local ones, and the continental ones were reckoned

to the second category ; but M. Klossowski shows that even in

so continental a climate as that of Russia, thunderstorms depend

also directly on cyclones. They appear on the borders of the

cyclones and mostly in their south-eastern quarters. By further

researches, the author arrived at the conclusion that thunder-

storms in Russia are secondary or tertiary cyclones appearing on

the borders of a cyclone, and thus explains the oscillations of the

barometer during thunderstorms, already noticed by Messrs.

Scott, Mascart, and others. Hail is obviously closely connected

with thunderstorms. It also accompanies cyclones and is always

concentrated in its south-eastern quarter, in the zone of 750 to

760 millimetres' pressure. On the whole, the work of M.
Klossowski is a valuable contribution to the study of electrical

energy in the atmosphere.

In a lecture delivered in the Institute of the Khedive at

Cairo, Dr. G. Schweinfurth has given some account of the

seats of manufacture of prehistoric stone implements in the

desert of Eastern Egypt discovered by him in 1876 and 1877,

and again visited and examined by him in his last journey. The
two spots referred to are in the Wadi Sanur and Wadi Warag.

The former lies due east of Beni Suef at a distance of thirty

miles from that town ; the latter is in the upper portion of the

Wadi at the place where this water-course begins to be

discernible as a longitudinal depression on the heights of the

western part of northern Galala. Dr. Schweinfurth's belief that

the two sites in question are really those of ancient manufactories

of stone implements is grounded partly on the presence of

accumulations of cores in the beds of the streams, partly on the

fact that the raw material is found abundantly in the neighbour-

hood. The source of the raw material is a bed of flints belong-

ing to the upper nummulitic limestone corresponding to that

which exists behind Cairo. Implements and utensils indicating

a stone period have now, Dr. Schweinfurth remarks, been found

even in the very heart of Africa, ai.d these show a surprising

resemblance in form to those discovered in Europe. Those
recently obtained by himself from Sanur and Warag, however,

are of a special type, and Dr. Schweinfurth regards them as

clearly distinguished from the forms already familiar by the fact

that the fjcets are usually only upon one side and are very seldom

seen surrounding the entire core.

In connection with the trial of Pel for poisoning, which has

just resulted in Paris in the condemnation of the accused, some
interesting experiments were conducted at the Morgue with a

view to testing whether it was possible, as alleged by the prose-

cution, that the murderer could have got rid of the body of one
of his victims by burniuu; it piece by piece in a common stove.

The professional witnesses stated that they procured a body
weighing sixty kilogrammes. They removed from it forty kilo-

grammes of crganic matter, and lighted a fire of wooden logs.

They thus ascertained that in an h -ur the complete reduction to

ashes of one kilogramme of organic matter could be effected,

and in forty hours the complete combustion of a body weighing
sixty kilogrammes could be completed. The accompanying
smell was not disagreeable. The bearing of this on the question

of cremation is obvious. It is possible to consume the human
body by fire at a comparatively small expense, as these experi-

ments show. In Japan, where cremation has been practised for

ages, the quantity of wood consumed in the cheapest cremation

is so small that European doctors doubted the evidence of eye-

witnesses. Cremation of the lowest class costs only two shill-

ings, on account of the small quantity of wood used, and the

operation generally lasts from six to nine hours. The smell for

a considerable distance around the crematorium is, however, of

a very offensive kind, and the accessories are, as a rule, far

from agreeable. There is, however, no doubt that the body

can be consumed at a far less expenditure of fuel than is gener-

ally considered possible.

The following appears in the Times :—Last autumn, a book-

seller named Meyer, of Ronneburg, tied a water-proof label

under the wing of a swallow which had occupied a nest at his

house, and had become comparatively familiar. On it he wrote a

query in German to the effect that he wished to know where the

swallow would pass the winter. The bird returned to its former

nest bearing an exchange label similarly fastened, saying, in

German also, " in Florence, at Castellari's house, and I bear

many salutations."

The Austrian Government has refused to authorise the

establishment of priv.ite cremation societies, on the ground that

they might encourage crime. The decree states that murders

are often detected by the exhumation of bodies, and that, even if

bodies were to be examined before cremation, there would be no

time to apply in every case those delicate chemical tests which

are u?ed where poisoning is suspected.

A TELEGRAM from Tiflis states that a severe earthquake has

occurred in the Eastern Caucasus. The town of Sikuch is said

to have been completely swallowed up. The loss of property is

estimated at several million roubles.

The latest telegrams from India state that the Cashmere

earthquakes continue to occur with increased severity. It is

reported that 2280 persons have perished in the district of

Muzufusabad.

Information, has been received at the Hague from Java

that the state of Krakatoa was causing some anxiety. To-

wards the end of April subterranean sounds were heard in

the neighbourhood day after day, and flames arose from the

crater. The rocks which emerged from the sea during the last

eruption suddenly disappeared.

From a report of Mr. H. Walker, Commissioner of Lands of

British North Borneo, it appears that gold exists in consider-

able quantities in that territory. Some natives had brought

a little to Sandakan, and Mr. Walker set out to verify its

existence in the Sagama district. He searched thirty or

forty different places and found gold at almost every place,

generally in small distinct specks, large enough to be gathered

with the fingers, sometimes larger, and always in conjunction

with a black metallic dust and iron or copper pyrites. The
rocks met with were granite, gneiss, quartz, limestone,

jasper, porphyries, red sandstone. Steps will probably be

taken to have the whole region thoroughly exam ined by a

competent geologist. The minerals already ascertained to exist

in North Borneo are gold, silver, copper, chromium, tin,

plumbago, lead, and coal. Antimony and cinnabar are reported.

On the west coast chromium, copper, and arsenic have been

found ; in the neighbourhood of Kinabalu silver ore and pyrites ;

a sample of native copper has been sent to London ; a rich

sample of galena and silver, yielding on assay 115 ounces of

silver to the ton, has been found. Hitherto the officials

of the Company and the other Europeans on the coast have

been dependent for local information respecting these and

other minerals on the rough statements of natives. It appears

certain, however, that, besides its great forest and agricultural

wealth, British North Borneo is also rich in minerals—how rich
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cannot be said until a thorough examination by an expert has

been made.

According to the San Francisco Cornier the great glacier of

Alaska is moving at the rate of a quarter of a mile per annum.

The front presents a wall of ice 500 feet in thickness ; its breadth

varies from three to ten miles, and its length is about 150 miles.

Almost every quarter of an hour hundreds of tons of ice in large

blocks fall into the sea, which they agitate in the most violent

manner. The waves are said to be such that they toss about tlie

lai"gest vessels which approach the glacier as if they were small

boats. The ice is extremely pure and dazzling to the eye ; it

has tints of the lightest blue as well as of the deepest indigo.

The top is very rough and broken, forming small hills, and even

chains of mountains in miniature. This immense mass of ice,

said to be more than an average of a thousand feet thick,

advances daily towards the sea.

It is contemplated to use the electric light in Algiers fur

night work during harvest time, in order to escape the heat,

which is almost murderous for Eurojieans, and is an obstacle to

their carrying on agricultural work.

The borings undertaken for scientific purposes in the shaft

situated near the railway station of Koetzschau, about five miles

from Lutzen (Germany), have now reached the depth of 1500

metres. Observations of temperature are now being made in

the shaft.

The Norwegian Government has voted a sum of 50/. to Dr.

0. J. Olsen for the prosecution of his studies of wild edible

mushrooms.

The education of girls in Russia does not appear to stand

very high. According to the Mcsko\o Viedomoski only 21

children out of 100 attending school were girls. The proportion

varies with the religion. Thus, of Protestants the number was

:greatest, viz. 45-4 per cent. ; of Jews, 34-1 per cent. ; and of

Roman Catholics, I4"4 per cent. The number is lowest amongst
Greek Catholics, viz. I2'3 per cent.

The addiiions to the Zoological Society's Gardens during the

past week include a White-fronted Capuchin Monkey {Ce/nis

albifrons S ) from South America, presented by Mr. E. Luxmore
Marshall; a Macaque Monkey (Macacus cynomolgus <5 ) from

India, presented by Mr. A. R. Brown ; a Martinique Gallinule

iUnornis mariinicus), captured at sea, presented by Mr. G. S.

We h ; two Grey-breasted Parrakeets (Boiliorhync.'-.tts moitackus)

from Montevideo, presented by Miss Buist ; a Red and Blue
Macaw (Ara iiiacao] from Brazil, presented by Mr. J. W.
Beswick Purchas ; a Yellow Conure {Coiiwtis solstitialis) hoin
Venezuela, presented by Mr. Albert H. Nicholson ; a Barn Owl
{Slrix flammra), British, presented by Mr. W. Ostle ; an
.(Esculapian Snake (Coluber le.ciilapii) from Central Europe,

presented by Miss Lenox Conyngham ; a Domestic Sheep [Ovis

aries, var. <J ) from Somali Land, deposited ; two Larger Tree-

Ducks (Det:drocygna major) from India, two Gould's Monitors

iVaraiius gou'di), two Great Cyclodus (Cyclcdus gigas), two
Carpet Snakes [Monlia vnriega'a), three Diamond Snakes
{Mortlia sfilotes) from New South Wales, received in exciif "^ne ;

a Japanese Deer [Cervus sika), three Pigmy Hogs [Portiila

jalvaniii), born in the Gardens.

OUR ASTRONOMICAL COLUMN
CoMETARY Orbits.— Prof. J. G. Galle has formed a most

useful and very complete catalogue of orbits of comets which
have been calculated since the publication of the third edition
of Olbers's " Methode zur Berechnung der Cometenbahnen " in
1 864. This catalogue appears in Nos. 2665-66 of the Astrono-
iiiisc/ie NachriclUen. In one table are collected orbits of comets

before i860, which have been more definitively determined during
the past twenty years, with a few orbits of ancient comets com-
puted for the first lime or founded upon better data, including
those observed by Toscanelli ; in a second tal)le are contained
the most reliable orbits of all comets discovered since the year
i860. The elements are given in an approximate form only,
but in the notes accompanying each table reference is made to

the place of original publication. Prof. Galle's resume will be
of much service to the student in this branch of a tronomy. It

appears to have been drawn up on the suggestion of Prof.

Kriiger, seeing that there was no immediate intention of pub-
lishing a fourth edition of Olbers's celebrated treatise. Five
newly-detected comets of short period figure in the second
taljle.

Binary Stars.—The following calculated angles and dis-

tances of several of the more rapidly revolving double-stars will

serve to indicate how nearly measures made about the present

time are represented by the best available orbits :

—

Star Epoch Pos. Dist. Authority

// for orbit

fCancri ... i885'o ... 62 'o ... 0^93 ... Seeliger

18S60 ... 57-6 ... 0-95

7) CoronEe Bor. ... iS85'5 ... I73'9 ... o-6i ... Doberck
1886-5 • 182-2 ... 0-65

f Herculis ... 1885-5 ••• 9° 3 • i'49 •• Doberck
18S6-5 ... 85-3 ... 1-50

n" Herculis ... 1885-5 ... 285-6 ... 0-80 ... Doberck
18865 ... 296-5 ... 0-76

Dubjago's orbit of /3 Delphini (Burnham 151) gives for 1885-6,

Pos. 238°-!, Di.st. o"-28.

TvcHo's Nova of 1572.—Some years since it was shown by
Prof. Wolf that this object was observed by Lindauer at

Winterlhur on November 7, 1572, and it is equally certain that

it was seen by Maurolycus at Messina at its meridian transit on
the following evening, though there appears to be some con-

fusion between altitude and declination in his published de-

scription. It was not seen by Tycho until November II.

In 1808 the Abbe Scina, in a work printed at Palermo, en-

titled " Elogio di Francesco Maurolico," referred to his observa-

tions of this star, apparently given in the first instance in a

special treatise written by Maurolycus (yudicium de nox'a stella),

to which Lalande alludes in his Bibliography, and subsequently

in 1613 in a life of the astronomer written by his nephew. Ac-
cording to Clavius, Maurolycus thus records his first observation

of the star: " Hanc ego stellam in hoc Messance horizonte

observans in meridiano extantem circa tertiam noctis horam
reperi altitudinem ejus esse 62. Unde conjecturam feci cam
locari quasi, in summitate circuli arctici, ut distet hie a meo
vertice per gradus 28, ac proinde ab iequatore per gradus 66J
fere, quoniam Messanse latiludo habet gradus 38^, et earn sitam

in puncto, in quo colunis sequinoctiorum secat arcticum circulum,

aut ipsi puncto vicinissimum."

According to Argelander the place of ihe star for 1573-0 was
in right ascension oh. im. 52s., declination 61° 46'

-4 ; the

sidereal time at mean noon at Messina on November 8 was
I5h. 49m. 50s., and consequently the star was on the meridian

at 8h. lom. 4IS. mean time, or at 8h. 24m. 46s. apparent time,

3h. 24ni. after sunset, and, the latitude of Messina being 38° 1 1',

the meridian altitude was 66° 25', which was the distance from
the equator given by Maurolycus. Nevertheless the Abbe Scina

did not agree with Piazzi's suggestion that there was a typo-

graphical error in Clavius, and that 61 ^' should be substituted

for 66|°. The only alternative, however, would point to an
error of 4° or 5° in the observation (or estimation), and Scina

writes of Maurolycus at this time th.at he was " tres-avance en
age (il avail alors 78 ans) depourvu d'in^trumens, accabla d'in-

firmites. " . . . Zach sought unsuccessfully for the special work
by Maurolycus, as well as for his "Life" by his nephew;
Lalande gives ro particulars of the former, and hence lecourse

has to be had to Clavius, who, as stated above, made some
extracts from the Judicium.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, JUNE 21-27

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)
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At Greenwich on June 21

Sun rises, 3h. 45111. ; souths, I2h. Im. 30'5s. ; sets, 2oh. iSm. ;

decl. on meridian, 23° 27' N. : Sidereal Time at Sunset,

1411. 19m.
Moon (Full on June 27, ilh.)rises, I4h. l4m.;souths, igh. 44m. ;

sets, ih. 5m.* ; decl. on meridian, 8° 24' S.

Planet Ris Sets Decl.

Mercury ..
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At the m^etin^ of the Paris G^OTi-aphical Society of M.iy 22

further intoniiition was read respecting the expedition of M.
Teisserenc de Bjrt to explore the Sih.xra. Leaving Tugjurt,

they mirched south-soath-west to Husi 0-iled Milonl, the lait

point visited by the Flatters mission. Thence, pi5sing through

Berefofif, they ultimately reached Gibes. Near Ghourd-Rou ned

M. de Bjrt found well-marked tra;ei of an old lake of sweet

water, abiut a kilometre long, and 7J0 or 8dd m. wide. In the

depression thus created there were evidences of a prehistoric

station in numerous flint arrow-heads, and from this point to

Gabes the presence of man at a very ancient epoch was attested

by chijjped flints.—M. de Quitrefages read a paper on the Red
Indians, and on thehdf-breeds of the United States and Canada.

The position which the writer miintains is that the Indians do

not diminish so rapidly as is generally believed, as, for example,

the Maoris. The half-castes are put in the census as whites

;

Indian women married to whites are similarly counted. " Placed

in favourable conditions, the Redskins, far from diminishing in

number, have increased, and are increasing. Bat they have not

preserved their ethnic purity. Mixture with white blood ha,

taken place even in the most remote tribes, and perhaps now the

number of natives of pure blood is insignificant everywhere;

but, on the other hand, the blood of the nitives is mixing more
and more with that of the whites, and the latter accept more
easily day by day the half-breed as one of themselves." Al-

though the Red Indians are disappearing as such, they will

still live in the future true Anglo-American race. M. Henri
Condreau gave a succinct account of six journeys which
he made between 18S1 and 18S5 in Guiana. The
writer is I'rofessor at the Lycee at Cayenne, and performed two
of these journeys during vacations ; the others were undertaken
at the request of the Governo.- of French Guiana. The most
important one was from Manaos through the whole of Central

Guiana, between the Rio Negro aud Cayenne. He had already

performed two-thirds of Iris task, and passed the sources of the

Trombette, when he lost all his articles for barter amongst the

Indians, and was deserted by his follo.vers. Daring four months
he was alone amo igst savages, ultimately arriving at his destina-

tion by a forced march of thirty di/s through the virgin forest.

Bepoxk the Society of Commercial Geography in Paris, M.
Andreau described the prairies of Guiana which he traversed in

his journey between the Kio Negro and Cayenne. Behind the

enormous forests which extend inland from the coasts he found
prairies wholly devoid of trees, where the air was dry and the

climate mild. He strongly advocate 1 the establishment of

agricultural colonies there, describing the climate as in all re-

spects the reverse of that found on the coast.

The well-known African traveller. Major Serpa Pinto, is

stated to have discovered large coal-fields south of the Rovuma
River. The Rovuma is a coxst river, and its estuary is situated

about 11° S. lat. Along its banVs runs the ancient caravan route

from Cape Delgado to Lake Nyassa. The coal-fields were first

claimed by the Sultan of Zanzibar, but have now been taken
possession of by the Portuguese Government.

A SCIENTIFIC expedition under the charge of Lieut. Hovgaard,
of the Danish Navy, is being prepared to investigate the eastern

coasts of Greenland. M. Gamel, the owner of the vessel, has

put it at M. Hovgaard's disposal, and the Danish Government
will pay the cost of the expedition.

M. Hansen-Bl.4NGSTED has reported to the Geographical
Society of Paris that the first steamer coming directly from the
open sea arrived at Cologne on March 18. It is called the
Industry, belongs to a company of Mannheim, and is of 513
tons burden. " This is an event important not only for Cologne,
but also for every town on the Rhine."

Prof. Karl Gottsche, of the University of Kiel, has just

returned from his travels in Eastern Asia. After having
lectured on Mineralogy and Geology for several years at Tokio,
he undertook a scientific exploring expedition in Korea, at the
request of the Korean Government, which lasted until De-
cember, 1884. His route extended ovei 3000 kilometre;. Dr.
Gottsche intends shortly to publish his geological, mineralogical,
and ethnographical investigations of Korea. To our knowledge
this is the fir,t scientific investigation of the great East-Asiatic
peninsula.

Dr. H. Z. C. ten Kate departed on May i8 from South-
ampton. He goes to the interior of Surinam, where he intends
to devote himself to anthropological and ethnological studies.

A grant has been given to him by Dr. Riebeck (Halle a/S) and
Prince Roland Bonaparte.

A TELEGRAM dated "near Herat, June 9," states that,

pending the settlement of the frontier question, the Frontier

Commission is exploring and mapping out the country in all

directions.

ON THE MESOZOIC FLORAS OF THE ROCKY
MOUNTAIN REGION OF CANADA ^

TN a previous memoir, published in the Transactions oi ^&
*• Royal Society of Canada, vol. i., the author had noticed a

lower cretaceous flora consisting wholly of pines and cycads

occurring in the Queen Charlotte Islands, and had described a

dicotyledonous flora of Middle Cretaceous age from the country

adjacent to the Peace River, and also the rich Upper Cretaceous

flora of the coal formation of Vancouver's Island—comparing

these with the flora of the Laramie series of the North-West
Territory, which he believed to constitute a transition group

connecting the Upper Cretaceous with the Eocene Tertiary.

The present paper referred more particularly to a remarkable

Jurasso-Cretaceous flora recently discovered by Dr. G. M.
Dawson in the Rocky Mountains, and to intermediate groups of

plants between this and the Middle Cretaceous, serving to

extend greatly our knowledge of the Lower Cretaceous flora and

to render more complete the series of plants between this and

the Laramie.

The oldest of these floras is found in beds which it is proposed

to call the Kootanie group, from a tribe of Indians of that name
who hunted over that part of the Rocky Mountains between the

49th and 52nd parallels. Plants of this age have been found on

the branches of the Old Man River, on the Martin Creek, at

Coal Creek, and at one locality far to the north-west on the

Suskwa River. The containing rocks are sandstones, shales, and
conglomerates, with seams of coal, in some places anthracltic.

They may be traced for 140 miles in a north and south direction

and form troughs included in the Palaeozoic formations of the

mountains. The plants found are conifers, cycais, and ferns,

the cycads being especially abundant and belonging to the genera

Dioonites, Zamites, Podozamites, and Anomozamites. Some of

these cycadaceous plants, as well as of the conifers, are identical

with species described by Heer from the Jurassic of Siberia,

while others occur in the Lower Cretaceous of Greenland. The
almost world-wide Podozamites Intceolatiis is very characteristic,

and there are leaves of Salisbur\a sihirica, a Siberian Mesozoic

species, and branches of Setjuoia smittiana, a species character-

istic of the Lower Cretaceous of Greenland. No dicotyledonous

leaves have been found in these beds, whose plants connect in a

remarkable way the extinct floras of Asia and America and

those of the Jurassic and Cretaceous periods.

Above these are beds which, with some of the previous species,

contain a few dicotyledonous leaves, which may be provisionally

referred to the genera Slcrcula and Laurus ; and still higher the

formation abounds in remains of dicotyledonous plants, of which

additional collections have been made by Mr. T. C. Weston.

The beds containing these, though probably divisible into two

groups, may be named the Mill Creek series, and are approxi-

mately on the horizon of the Dakota group of the United States

geologists, as illustrated by Lesquereux and others. The species

are described in the paper, and difler for the most part from

those of the Dunvegan group of the Peace River series, which

is probably of the age of the Niobrara group, and, of course,

still more from the overlying Laramie group. Witli regard to

the latter, the author adduced some new facts confirmatory of

his previously expressed view as to the position of the Laramie

at the top of the Cretaceous and base of the Eocene, and aLo
tending to show that some of the plants still held by certain

palieo-botanists to be of Miocene age are really, in Canada at

least, fossils of the Laramie group, and consequently consider-

ably older than is currently supposed. The collections of plants

studied by the author had for the most part been placed at his

disposal by the Director of the Geological Survey.

HYDROMECHANICS
"T^IIE last of the series of lectures at the Institution of Civil
' Engineers during the session of 1884-85 on " The Theory
and Practice of Hydromechanics," was delivered on Thursday

' Read before the Royal Society of Canada, May, 1835, by Sir William
Dawson, C.M.O , LL.U., F.R S
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evening, May 7, by Sir Edward Reed, K.C.B., M.P., on
" The Forms of Ships.' The President, Sir Frederick Bramwell,

F.R. S., occupied the chair.

In the course of his address the Lecturer briefly explained the

great development wliich the science of fluid resistance had

undergone of late years, largely oh ing to the labours of Stokes,

Rankine and others, but more largely still to those admirable

investigations wliich had been carried out under the patronage

of the Admiralty by the late Dr. William Froude, and subse-

quently by his son, Mr. R. E. Froude. He likewise explained

the veiy great effect v hich those investigations had produced in

the Royal Navy, owing to the judicious and prompt adoption of

Froude's results by the Admiralty Constructors. Stress was laid

throughout the lecture upon the importance of adjusting the

form and proportions of ships not only to the loads which they

have to carry, but likewise to the weight of the materials enter-

ing into their structure. It was a common error to judge of the

merits of steamships by the relations which exist between their

displacement, steam power, and speed, as expressed by formulae

of various kinds. Approximations to the theoretical form of

least resistance were sought by some naval designers, and all

considerable departures from that form were regarded as objec-

tionable. The Lecturer, on the contrary, pointed out that no

such theoretical form was any true or proper guide for a naval

designer, since every change in the average weight of the hull

necessitated a corresponding change in the form and proportions

of the ship, and the great merit of a designer often was that he

adopted forms differing widely from the abstract forms of the

schools, and presenting a very inferior appearance when put into

what are Inown as "Constants of Performance." This was
illustrated by examples derived partly from actual ships and

partly from calculations made for the purpose. Two actual war-

ships were compared, one attaining the high figure of 213 marks
when examined by the received formula, and the other gaining

but 172 marks
;
yet in the Lecturer's view the latter was far and

away the better ship, because she performed precisely the same
service as the other, being inferior in no respect, and yet had cost

less than the other by .,f 114,000, and expended no more steam-

power in attaining an equal speed. The Lecturer remarked that

he should probably have regarded the abstract " form of least

resistance " with more respect but for the circumstance that the

designing of armoured vessels in which he w as much engaged is

"a branch of naval construction of much too concrete and
ponderous a character to admit of any dalliance with abstract or

fancy forms." He went on to express his regret that, owing
largely to the restrictions which granite docks imposed upon
naval constructors, and to the absence of iron Acting docks

capable of receiving ships of any form, and owing to other

causes likewise, the construction of armoured ships—by which

he meant ships which had a sufficient volume protected above the

water to keep them afloat and upright while the armour remained

intact—had been abandoned, and the first place upon the sea had

been offered to any nation which had the courage and the will to

assume it. In his opinion this was a purely voluntary abandon-

ment, and was not the result of any scientific or economic neces-

sity. He admitted that great changes in forms and proportions

were very desirable in our great line-of-battle ships ; for example,

a great increase of breadth was necessary in order to economise

the side armour, and to keep the ram and torpedo at ample
distance from the boilers and magazines, which should be pro-

tected by an inner citadel, so to speak, well removed from the

outer one. But so far was true science from presenting obstacles

to these and other important changes, it actually invited these

very changes, and increase of beam in particular had been shown
by Froude to facilit,ate the attainment of practical invulner-

ability combined with very high speed. Size and cost were
among the bugbears of our naval administration ; by the true

engineer they were always regarded as secondary to great and
noble objects, among which objects he included the naval pre-

eminence of our country. At any rate, there was no engineering

obstacle whatever to England constructing and sending to sea,

not merely those great and swift but delicate and fragile Atl.antic

hotels in which the British Navy is now to embark and fight, for

the want of something better, but also war-ships—real « ar-ships

—

almost as invulnerable as these islands themselves, and capable

of bearing the once-proud flag of England boldly into the waters

of any enemy whatever.

On the motion of the President, a cordial vote of thanks w as

passed to Sir Edward Reed for his interesting and instructive

lecture.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—In the second part of the Natural Science

Tripos the examiners have placed the following in the first class

in alphabetical order:—Men: Acton (Botany), St. John's;

Eve, B.A. (Physics), Pembroke ; Fitzpatrick (Physics), Christ's ;

Gordon (Physiology), Trinity ; Shore (Physiology), St. John's ;

F. M. Young, B.A. (Phy>ics), Trinity.

The Senior Wrangler, Mr. Berry, of King's College, was a

student at University College School and College ; the Second
Wrangler, Mr. Love, of St. John's, was educated at Wolver-
hampton Gran.mar School. The Wranglers, thirty-four in

number, are alone eligible to compete in the third part of the

Mathematical Tripos a year hence.

In the Natural Sciences Tripos, Part I, the following were
placed in the first class, in alphabetical order :—Men : Bury,

Trinity ; Couldridge, Emmanuel ; Edgeworth, Caius ; Evans,

F. P., St. John's; Oliver, F. W., Trinity; Rolleston, St.

John's ; Seward, St. John's ; Walters, H. G., Trinitj'.

Women: Freund, J., Girton ; Willoughby, C. A. J.,
Newnham.
The University Lectureship in Mathematics, lately held by

Prof. J. J. Thomson, will be filled up by the General Board 01

Studies and the Special Board for Mathematics early in the

Michaelmas Term.
It is proposed, in dealing with the increased income of the

Craven Fund, to establi-h a new Studentship of 200/. a year

for research in the Languages and History of Ancient Greece

and Rome and the Comparative Philology of the Indo-European
Languages ; the Studentship to be tenable for one year, but a

student might be re-elected on not more th.in two occa'ions.

It is proposed still further to systematise and improve the

courses of local lectures in populous centres, and to give students

University certificates and exemptions in all cases where satis-

factory work has been done, instead of confining these special

privileges to affiliated Colleges. The majority of the courses

given in the past winter have been scientific, and the work con-

tinues to extend, under the energetic administration of Dr. R.D.
Roberts. Much diflScidty exists in some of the most promising

centres, where the students (miners and artisans) are poor, in

providing funds. There ought to be no difficulty in persuading

colliery proprietors and manufacturers to find the money needed.

SCIENTIFIC SERIALS
BtiUctiiis de la Scciile d'An'hropologie ile Paris, y' Fascicule,

1884.—On ancient superstitions still surviving among the

Bretons, by M. Bonnemere. An interesting paper, showing
among many other proofs of superstition that the peasantry

believe in the possession by certain individuals, whom they

characterise as " Ribotteurs," of the power of injuring others by
causing their milch cows to lose their milk. The so-called

"Ribotteurs" are believed to acquire this power by roaming
naked through the fields on the night of April 30 to gather, at

early dawn, the May dew, in which dwells the malevolent property

of drying up the milk of cows.—On the uni-discoidal placenta

of a mandril, by M. Chudzinski.—On the degree of atrophy of

the olfactory nerves compatible with the persistence of the sense

of smell, by M. Mathias Duval. The writer draws attention to

the number of cases in which a post-mortem examination has.

proved the atrophy, or even total absence, of olfactory nerves,

although there had been no apparent defect in the sense of smell

during life. M. Dally is of opinion that in such cases an
excess of the gray matter of the brain at any one point may
serve to supplement a deficiency in some other cerebral region.

—M. Topinard presented to the Society a copy of his great

chart of the relative heights, registered among the conscripts

and in the public schools of different parts of France.—Report
of proceedings at the first meeting of the " Conference Trans-

formiste," organised Last year in memory of Darwin. In accord-

ance with the scheme of the Conference an address was to be
annually delivered by a member of the Anthropological Society

of Paris, who was to indicate the influence which Darwinian
(" Transformist") views had had on the special branch of scientific

inquiry which the lecturer prosecuted.—This year's address in

the Physical Section of the Conference was delivered by M.
Duval, who cho;e for his theme the evolution of the eye from

the early development of the visual organs among the lower

animals. His treatise is profusely illustrated by admirable dia-
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gram-matic woodcuts.—In the Psychical Section of the Conference

M. Letourneau treated of the evohition of moraUty, Iracing the rise

and progress and various fluctuations of the moral sense among
different races.— IVI. Pozzi, in announcing the decision of the

Committee for awarding the Broca prize, explained that he and

his colleagues had selected the works of three among the

numerous competitors, viz. MM. Collignon, Chudzinski, and

Testut, as of pre-eminent merit. The prize was, however,

unanimously awarded to the last-named, M. Testut's great work,
" Muscular Anomalies in Man explained by Comparative

Anatomy," having secured him this distinction both on account

of its able and exhaustive character and its great literary merits.

The selected essays of MM. Collignon and Chudzinski, treated

respectively of the "anthropometric differences of the leading

races of France," and of the " Anatomy of the Negro." In his

address M. Pozzi gave a summary of M. Testut's work, of which

he spoke in terms of unqualified praise, both as regards the

methods with wliich his observations had been conducted, and

the manner in which the results were com]iared and tested.

—

Report of the eulogy on Paul Broca, delivered by M. Dally on

the day the Broca prize was awarded for the first time. As an

old friend and colleague, M. Dally, in his historical and literary

notice of the life and works of Troca, was able to give many
hitherto unknown particulars, which add largely to the interest

of his address.

Bulletins de la Societi d'Antlirofolo«ii de Paris, I" Fascicule,

1885, containing resume of the rules, organisation, and actual

condition of the Society, with lists of members, affiliated

societies, and recent obituary, c&c, c&c, &c. Among the works

pre-ented to the Society at its inaugural meeting, 18S5, special

notice is due to the " Elements of General Anthropology," by

M. Topinard, who here gives a rhnmi of his lectures at the

School of Anthropologic since 1876; the "Gitanosof Spain

and Portugal," by M. Bataillard ;
" Ethnic Mutilations," by M.

Magitot ; and " Cannibalism among the Red-Skins," by

M. Letourneau. In regard to each of these, the authors

treated at great length of the objects aimed at in their

respective works, the character and scope of which they

fully explained.—M. Chudzinski presented the Society with the

cast of the deltoid muscle of a negro, showing an anomalous

separation of the bundles, which had a Simian character.—M.
Delisle drew attention to an ox's head belonging to B^^s indicns

of Senegal, in which a perfectly developed horn protruded from

between the nasal bones.—A paper by Dr. Hoflfman, of Wash-
ington, on a curious relic found in South California, supposed to

have been a case for keeping the colouring-matters and instru-

ments employed in tattooing.—On the Quaternary deposits of

Rosny (Nogent-sur-Marne), by M. Eck. Among these finds

are fine teeth of Elephas frimigenius. Rhinoceros ticJior/iimts,

Equus, &c.— Report by M. Gouin, of Cagliari, on the skulls

and objects found by M. Issel in the recently-opened cave at

Orreri, in the Island of Sardinia. M. Issel believes, from his

study of the prehistoric remains of Western France, Spain, and

the basin of the Mediterranean generally, that these and the

finds at Orreri all point equally to the diffusion of a primitive

race, which was extant in the Canary Isles within historic times.

—On Laos, by M. P. Neis, who explored the Laotian territory

bordering on Cambodia in 1882-84. The author, as a French

official, enjoyed exceptional advantages for travelling in Cochin

China and the neighbouring districts, and his careful study of

the character and habits of the people has enabled him to collect

much interesting information regarding the distinctive anthropo-

logical and social characteristics of the different races of Indo-

China. M. Neis sees no ground for the opinion that these races

exhibit traces of a Negrito element, but he draws attention to the

fact that everywhere the Mongol is displacing the Thay and

other ancient nationalities, although this is most evident in the

territories between Mam-on and Tonkin, and he believes that,

unless the King of Siam takes prompt measures to stop this

invasion, .Siamese supremacy and French authority will be alike

endangered.—Ceylon and its inhabitants in ancient and modern

times, by M. Beauregard. The author derives his materials

from English sources.^On the caves of Saumoussay, by iVI.

Bonnemere, who believes that these grottoes served in pi-ehistoric

ages as a tannery.—On the measurements of the long-bones as

a basis for the reconstruction of the entire skeleton, by M.
Topinard, with plates of ;he ostcometric instrument used by

Broca.—On will, considered from a physiological point of view,

by M. Fauvelle.

SOCIETIES AND ACADEMIES
London

Royal Society, May 7, with a note added May 12.—"On
the Electric Resistance of a New Alloy named Platinoid." By

J. T. Bottomley, M.A., F.R.S.E.
In the course of a scries of experiments on the electric resist-

ance of various metals and alloys and in particular on the varia-

tion of the electric resistance of ihese metals and alloys with

temperature, the author has examined a new alloy (called by the

inventor " platinoid "), which has turned out to have important

properties.

This alloy is the invention of Mr. F. W. Martino, of Sheffield,

who kindly supplied specimens of the metal, and wires specially

drawn down to the finer gauges for experiments.

Platinoid is practically German silver with the addition of a

small percentage (i or 2 per cent.) of metallic tungsten. The
tungsten is added in the form of phosphide of tungsien, a con-

siderable percentage of which is in the first place fused with a

portion of the copper. The nickel is then added ; and then the

zinc and the remainder of the copper. The mixture requires to

be re-fused more than once, and during the process the phos-

phorus and a considerable portion of the tungsten originally

added is removed as scoris. In the end there is obtained a

beautiful white alloy, which is platinoid. When polished the

alloy is scarcely distinguishable in appearance from silver. To
test the quality claimed for it as to being untarnishable, the

author has been keeping ornamental specimens lying exposed

to the ordinary town atmosphere ; and has satisfied himself that

the alloy has a very vemarkalile power of resisting the tarnishing

influence of the air < f a large town.

It is, however, the electric resistance of platinoid that has

chiefly interested the author. German silver wire has proved of

great use in the construction of galvanometer coils and resist-

ance coils, on account of twoimportantproptrties,viz., its very high

resistance and the sniallness of the variation of its resistance with

change of temperature. Both those properties are possessed in

a still higher degree by platinoid alloy.

The resistance of German silver differs considerably in dif-

ferent specimens. It is commonly stated to be 2fi7 X 10"' B. A.

ohms between opposite faces of a centimetre cube at 0° C. ;
^ or,

reducing to legal ohms, 20935 '^ 'O'" '^S^' ohms between the

opposite faces of a centimetre cube. The following table shows

the resistance cf a number of specimens of platinoid wire :
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In the following table is shown the ratio of the resistances of

a specimen of platinoid wire at different temperatures to its

resistance at zero. The wire used was the same as that specified as

No. 20 in the table of resistances. The length of the wire ex-

perimented on was about four-fifths of a metre. The only
trouble in the experiment was the keeping the oil-bath, which
was filled with linseed oil, thoroughly stirred, and of uniform
temperature throughout.

Resistance. The Res. at 0° C.
Temperature. being = i.

0° 10
10 10024
20 10044
30 I-007S
40 l'oo66

50 ... I "0097

60 ... ... 10126
70 l'oi34
So 1-0166

90 loiSS
100 10209

This gives for the average percentage variation of resistance

per 1° C, between the temperatures 0° C. and 100° C, the
number o'02oS7. A second wire tested very carefully in a similar

way gave for this average percentage variation between 0° and
100°, o'022 per degree, with a steadily increasing rate of varia-

tion from the beginning.

To compare this increase in resistance due to increase of
temperature with that observed in other metals and alloys, we
find that the percentage increase of resistance foi 1° C. at 20" C.
for copper is o'388, platinum-silver alloy o'03i, gold silver alloy

o'o65, and for German silver 0'044. These numbers were ob-
tained by Matthiessen in the cour-e of his experiments f ir

finding a suitable metal or alloy for the purpose of construe' ing
the British Association standards of electric resistance. It appears
that the variation of resistance of platinoid with temperature is

very much smaller than the smallest observed for any of the
metals and alloys then examined.
The modulus of rigidity, the Vou:ig's modulus (or modulus

for elastic longitudinal extension), and the breaking weight for

platinoid wire were also determined. The wire used was a
portion of that marked A in the foregoing table. This wire is a
little larger than No. 24 of the Board of Trade standard wire
gauge, and has a diameter of 0'0595 cm.
The rigidity modulus was found to be 475

1
'8 x 10" grammes

weight per square centimetre. The Young's modulus is

I222'4 X 10" grammes ^veight per square centimetre.

The breaking weight is about 6^029 x 10'' grammes weight
per square centimetre.

The specific gravity of platinoid wire has also been found by
the author to be 878 compared with water at 20° C. Platinoid

when drawn hard is softened, like copper, by heating and sudden
cooling.

Physical Society, May 23.—Prof. Guthrie, President, in

the chair.—Dr. A. H. Fison was elected a Member of the

Society.—The following communications were read :—Experi-
ments showing the variations caused by magnetisation in the
length of iron, steel, and nickel rods, by Mr. Shelford Bidwell.
The subject of the extension and retraction of bars of iron and
nickel under the action of magnetic force has been investi-

gated by Drs. Joule and A. M. Mayer, and by Mr. Barrett. In
the present experiments the magnetising force has been increased,

with the result of bringing out sjme striking and novel charac-
teristics. The apparatus employed consisted of a vertical mag-
netising helix considerably longer than the experimental rod, the
latter forming the centr.il portion of a compound rod, the two
ends being of brass. The lower end of this rod is plane, and
stands on a firm support ; the upper end is a knife-edge, which
bears against a brass lever iS cm. in length, about I cm. from
the fulcrum ; the portion of the rod to be examined is in the
central portion of th; helix. The above lever is furnished with
another knife-edge at the end, which acts in a similar manner on
a second lever, at the extremity of which is a small mirror. A
lamp and vertical scale being placed at a distance of 470 cm.,
the slightest motion of the mirror could be read with great accu-
racy, an elongation of the bar, amounting to i-ioo,oooth mm.,
being easily detected. A few of the more impirtant results are

as follow :—In the case of soft iron the bar continually increased
in length till nearly saturated, up to which point Mr. Joule had
traced it, but then it reached a maximum, decreased, and con.

tinued decreasing to the limit of the experiments, at which point
the retraction was about double of what the extension had been.
The eftect depended upon the thickness of the bar, an increase
of diameter diminishing the maximum extension, and increas-
ing the critical magnetising force, or that force which pro-
duced the maximum extension ; the results seemed to ^how
that this extension varied inversely as the square root of the
diameter of the bar. The general behaviour of steel was the
same as that of soft iron, but the critical point varied with
the hardness and temper of the metal, appearing to be a
minimum for steel of yellow temper. The results of experiments
upon nickel coincided with those obtained by Prof. Barrett, the
effect of magnetisation being to cause a continuous retraction
greater than that obtained with soft iron. In answer to Prof.
Hughes, who believed that the effect of the c jil was always to
produce retraclion of the bar, the extension at first being due to
the molecular arrangement c f the particles during magnetisation,
Mr. Bidwell further described an experiment showing that the
action of the coil was to produce the extension of a magnet. Two
thin strips of soft iron fastened together at the ends, their central
portions being about 2 cm. apart, were placed in the coil. On
making the current the ends were drawn out, the sides coming
together. Prof. Forbes suggested that the effect of thickness
was really owing to the irregularity of magnetisation produced
by the ends, and that in future experiments the middle of the
bar only should be examined.—On the spectral image produced
by a slowly rotating vacimm-tube, by Mr. Shelford Bidwell.

—

Note on the action of light in diminishing the resistance of
selenium, by Mr. Shelford Bidwell. As the result of the in-

vestigation upon the behaviour of selenium, Messrs Adams and
Day arrived at the conclusion that it conducted electrolytically.

Since this would necessitate the avsuniption that selenium is not
an element according to accepted theories, caution must be exer-

cised in accepting this. It seemed possi ile, however, tha' since
theselenium in the cells had always undergone a prolonged cooking
in contact with the metal terminals, selenides of these metals
might exist in the selenium, forming a kind of network, and thus
affording conduction through the mass, which, without the
cooking, is non-conducting. It had not been possible to test

this directly, but a somewhat analogous case had been tried.

Some precipitated silver had been heated for some hours with
sulphur, and the clear liquid poured off. A cell was then made
by coiling two silver wires side by side upon a strip of mica, the
spaces between the wires being filled with the prepared sulphur,

which would contain a small quantity of sulphide of silver. It

was found necessary to reduce the resistance of the cell by
placing a small strip of silver leaf over the sulphur and cooking
again. The cell thus prepared was very sensitive to light : by
burning a piece of magnesium near, the resistance was reduced
to one-third. Mr. Clark said that Rlr. Bidwell's cells probably
contained sulphides of copper or silver, substance? which the
researches of Faraday had shown conducted electrolytically

in the solid condition. On the other hand, CuoSe and Ago.Se
conducted like metals and were probably often present in

the ordinary selenium light cells. Mr. Clark thought that Mr.
Bidwell's paper raised this question : What influence had light

upon the electrolytic conduction of Cu .S and AgoS and upon the

metallic conduction of CujSe and AgoSe?— On certain cases of

electrolytic decomposition, by Mr. J. W. Clark.—The first part

of this paper consisted of a critical examination of the behaviour
of those substances which have been described as exceptions to

Faraday's laws, with the object of generalising^ as to the condi-

tion of internal or molecular structure corresponding to their

electrical properties. The second part described an experimental

investigation into the nature of the conduction of fused mercuric
iodide and mercuric chloride, both of which were stated to

undergo electrolytic conduction. Decomposition and re-com-

bination of the products of electrolytic action may, however,
follow s > closely as to simulate metallic conduction. The first

product of electrolytic decomposition of mercuric iodide was
stated to be iodine and mercuroso-mercuric-iodide (Hg.Jg),
which latter, under the continued action of the current, yields

free mercury. Similarly it was found that fused mercuric
chloride, when electrolysed between graphite terminals, split up
into chlorine and mercurous chloride. Metallic conduction, i.e.

conduction without decomposition, in fused compound solids,

therefore appears to be unknown.—Note on electrical symbols,

by Mr. J. Munro.

Mathematical Society, June ri.—J. W. L. Glaisher,

F. R.S., President, in the chair.— Prof. J. I.armor was admitted
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into the Society.—Mr. Basset read a paper on the potential of

an electrified spherical bowl, and on the motion of an infinite

liquid about such a bowl, upon which Prof. Lannor made some
remarks.—Mr. Elliott communicated a short paper by M. Z. J.

Rogers, entitled, notes on the polism of the inscribed and cir-

cumscribing polygon.—Mr. Kempe, F.R.S., made a brief com-
munication on pairs of coUinear points ; and a paper by Prof.

Mannheim, liaison geometrique entre les spheres osculatrices de

deux courbes qui ont les meines normales principales, was taken

as read.

Chemical Society, June 4-—Dr. Hugo Miiller, F.R. S.,

President, in the chair.—Mr. Harold Follows was admitted as a

Fellow of the Society.—The following paper was read:—On
the constitution of the haloid derivatives of naphthalene, by
Prof. Meldola.

Anthropological Institute, June 9.— Francis Galton,

F. R.S., President, in the chair.—Prince Roland Bonaparte
exhibited a large collection ofphotographs of Lapps.—Mr. P. A.
Hoist exhibited three water-coloured photographs out of a col-

lection of 240, representing all the tribes of the Russian empire.

—Dr. J. G. Garson read a paper on the physical characteristics

of the Lapps ; and by the permission of the authorities of the

Alexandra Palace, the family of Lapps now being exhibited

there were present in the room with their sleigh, reindeer skins,

and dog. The group consists of three men, two women, and
t"0 young children. The average height of the men is 5 feet

i| inches, that of the women 4 feet n4 inches. The chief

characteristics of the Lapps may be said to be their low stature,

roundheads, and large cranial capacity.— Prof. Keane read a

paper on the Lapps : after glancing at their origin, ethnical

relations and nomenclature, explaining the perplexing terms

Lapp, Finn, Same, &c., the Professor proceeded to describe

their present habitat, their national and political divisions, and
population ; not more than about 30,000 Lapps remain, and their

number appears to be diminishing. Their social usages were
then described, and allusion made to their reindeer, dogs,

sledges, snow-shoes, and tents, and the paper concluded with an

account of their religion, education, present condition, and
future prospects.-—A paper by Dr. II. Rink on Eskimo dialects

was taken as read.

Edinburgh
Mathematical Society, June 12.—Dr. Thomas Muir in the

chair.— Prof. Tait gave an address on the detection of amphi-
cheiral knots, with special reference to the mathematical pro-

cesses involved.

P.\RIS

Academy of Sciences, June S.—M. Bouley, President, in

the chair.—Action of chloroxicarbonic ether on the cyanate of

potassium, by MM. Wmtz and -Henninger. In an accompany-
ing note it is stated that this important posthumous monograph
was mostly prepared in 1875, but that its publication was delayed
by the authors in order to complete their researches on various

points. After the death of M. Wurtz the work was continued

by M. Henniger, who was about to publish the results when
he also fell a victim to his arduous labours. In its present form
the paper has been prepared and edited by M. Edouard
Grimaux.—Memoir on the temperature of the atmosphere and
ground at the Paris Natural History Museum during the years

1883 and 1S84, by MM. Edmond Becquerel and Henri
Becquerel. This memoir forms a continuation of the i-esearclies

begun twenty-two years ago at the Museum by M. A. C.
Becquerel, by means of the thermoelectric apparatus invented

by him.—On the geographical distribution of animal and
vegetable species as affected by the climatic conditions, the

character of the soil, the disposition of land and water, the pro-

gress of culture, and other outward influences of the environ-
ment, by M. l-.mile Blanchard.—Propagation of the earth-

quake shock felt in Andalusia on December 25, 1884, a

rectification, by M. F. Fouque.—On a new order of me-
tallic spectra, by M. Lecoq de Boisbaudran.—Note on a
new vegetable type from the lower coralline formations of
Auxes, in the neighbourhood of Baune, Cote d'Or, by M G.
de Saporta. This type, by the author named Changarniera,
from its fir-t observer, appears to be of lacustrine origin, and to

bear a certain relation to the Rhizocaulon from the freshwater
chalk-formations of the South of France, still surviving in

Provence. It may, perhaps, represent one of those proangio-
sperm types, the existence of which has only begun to be
suspected by botanists.—Note on some recently-discovered

documents connected with the infancy of Jean Le Rond

d'Alembert, by M. L. Lallemand. These inedited records
show that, contrary to Condorc-^t's statement, d'Alembert was
sent to the Maison de la Couche, and placed with a nurse for

six weeks in a Picardy village, after which he was consigned to

the charge of Jacques Molin (Dumoulin), one of the most dis-

tinguished physicians of the time.—On a method of rapidly

analysing all the nitrogen contained m substances in the organic,

ammoniacal, and nitric state, by M. A. Houzeau.—On a method
of employing the sextant in such a way as to obtain by a single ob-

servation the simultaneous altitudes or angles of two stars, of a star

and t he moon, or of a star and the sun,by M.Gruey.—Onthe conver-
gence of a continuous algebraic fraction, by M. Halphen—Remarks
on the radiations emitted by incandescent carbons, such as those

prepared for use in lighthouses for the production of voltaic arcs,

by M. Felix Lucas.—Remarks on the apparatus usually em-
ployed for the measurement of continuous and other electric

currents, by M. Mascart.—A thermo-chemical study of electric

accumulators, by M. Tscheltzow.—Note on the action of silver,

copper, iron, and some other metals on a mixture of acetylene

and air, by M. F. Bellamy. The author's experiments show
that in the burner these metals, and especially copper, act on
.acetylene in the same way that platinum does on hydrogen.

—

Note on the sulphurets of cerium and lanthane, by ]\I. Debray.
—On a new reaction for digitaline, by M. Ph. Lafon. This
reaction, which is extremely sensitive, will enable the chemist

to distinguish more sharply than has hitherto been possible

between the numerous products employed in therapeutics under
the general name of digitaline.—Note on aseptol (orthoxiphenyl-

sulphurous acid), by M. E. Serrant.' For this subst.ance (so named
by the author from the Greek neg.ative particle a and <sT\Ttruii, cor-

ruption) it is claimed that it will be found three times superior to

phenic acid as a practical antiseptic.—On electric alcoholic fer-

mentation, by M. Em. Bourguelot.—Remarks on the tail of the

human embryo, by M. H. Fol. From his researches the author is

sitisfied that during the fifth and sixth weeks of its development
the human embryo is furnished with a tail in the strict ana-

tomical sense of the term. Being destitute of all physiological

use, this organ must be chassed with all other rudimentary
members.—On the natural evolution of the cantharides, by
M. H. Beauregard. The results are here embodied of three

years' research, during which the author has succeeded in

clearing up many obscure points connected with the physio-

logical life and functions of these insects.—Note on the extrac-

tion and composition of the gases contained in the leaves of

plants, by MM. N. Grehaut and Peyrou.
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THE CHITTAGONG HILL TRIBES

The Chittagong Hill Tribes. Results of a Journey in

the Year l^iz. By Dr. Emil Riebeck. Translated by

Prof. A. H. Keane. (Asher, 1885.)

THE visit paid by Dr. Riebeck to the frontier tribes

between Chittagong and Independent Burmah in

the spring of the year 18S2 formed a mere episode in the

great expedition to the Far East, from which he has

recently returned, laden with ethnological treasures of all

sorts. But this episode, carried out at the suggestion of

Dr. Bastian, " prince of ethnologists," proved from a

variety of causes so unexpectedly fruitful in results, that

he has been well advised to publish a separate account of

it, pending the appearance of a comprehensive work on

his general travels in Somaliland, India, China, Japan,

and other Eastern regions. In its arrangement, profusion

of coloured and other illustrations, and especially in the

treatment of the subject matter, this first instalment

almost reaches the standard of ideal perfection—of such

perfection as can be achieved only by patient and intelli-

gent observation, and by the cooperation of specialists in

their several faculties combined with a generous use of

unlimited means. Certainly the principle of division of

labour in literary and scientific work has never been more
happily illustrated than in the present instance. Wisely

limiting his own functions to those of a laborious collector

and narrator of his personal experiences. Dr. Riebeck has

placed all his rich materials at the disposal of the fore-

most naturalists in Germany, by whom the data thus

supplied have been made a convenient text for so many
separate monographs of great value on the various scien-

tific aspects of the subject.

The work thus comprises, besides the journey itself

graphically described by the traveller, four independent

treatises—by Dr. A. Griinwedel, on the ethnology ; by Dr.

Rudolf Virchow, on the anthropology ; by Prof Julius

Kiihn, on the zoology ; and by Herr von Danckelmann, on

the meteorology of the hilly region traversed during the

expedition.

The trip included altogether two separate excursions,

the first from Chittagong up the Karnaphuli river to

Pakhoma and Forts Sirtay No. I and 2, close to the

Burmese frontier ; the second, again from Chittagong

southwards to the Sangu, up that river nearly to its

source, thence across the border to Dalakmey on the

Koladan in Arakan, and from that point down the

Koladan to its mouth at Akyab. None of these river

basins can be described as unknown regions, seeing that

they all lie well within British territory, and have been

frequently traversed in various directions by Lewin,

Hunter, and other explorers, by Government sur\'eyors,

and even occasionally by military expeditions. Never-

theless, such is the intricate character of the land, con-

sisting of nearly parallel mountain ranges running close

together, mainly north and south, separated by deep inter-

vening river gorges, often densely wooded, and inhabited

by a multiplicity of semi-independent hill tribes in almost

Vol. xxxn.—No. 817

every stage of social culture, that the broad physical

features both of the country and its inhabitants had
hitherto been but imperfectly understood, while few of

the details had been fully worked out. Hence a rich

harvest still awaited our traveller, and the abundant
materials collected by him and carefully sifted by his

scientific fellow-workers could not fail to prove useful and
help to solve some obscure problems in the natural

history of the country.

Thus a comparative study of the two Gayal skulls from

Chittagong and Arakan enables Dr. Kiihn to clear up
several questions touching the mutual relations of the

gayal {Bos gavaus, Colebrooke), the arni or true wild

buffalo {Bubaliis indictis), the gaur {Bos cavifrons,

Hodgson), and other members of the ox tribe in India

and Indo-China. It now appears evident that the gayal

or wild ox of Bengal, Assam and Further India does not

differ specifically from the gaur of India proper, as

George Vasey and others wrongly supposed. " While
the wild gayals' skulls show all the features of the gaur,

the forms of the tame gayal from the same locality corre-

spond altogether to the normal gayal type as described

by its best observer, Hodgson. Room is thus afforded

for the surmise that both types characterise, not two dis-

tinct species,' but forms only of the same species ; that

consequently gaur and gayal are specifically one, and that

the deviations of the latter in its tame form have merely

the value of a variation due to domestication."

Of more general interest are the admirable ethnological

and anthropological papers of Dr. Griinwedel and Dr.

Virchow, whose learned analysis of the data, and espe-

cially of the numerous measurements supplied by Dr.

Riebeck, throws a flood of light on the many perplexing

questions connected with this obscure ethnical domain.

Accepting the already-established broad distinction be-

tween the Khyoung-tha or River Tribes, and Toungh-tha,

or Hill Tribes (Lowlanders and Highlanders), a distinc-

tion which has more than a mere geographical signifi-

cance, these anthropologists find that, on the whole, the

hill tribes are of purer descent, that is, represent the

aboriginal element more closely, than the riverain popula-

tions. The latter (Maghs, Chakmas, Toungjinyas, <S:c.),

have become more ^intermingled with the Bengalese and

other intruders from India, and are characterised by a

yellower complexion suggestive of Mongol, or perhaps

Malay, affinities. The former (Pankhos, Banjogis, Mros,

Kumis, Kukis or Lushais, Shos, Shindus, &c.) are of a

darker hue, and seem to approach nearer to the Kolarian

aborigines of India. At the same time Dr. Virchow is

careful to point out that none of these Hill Tribes lend

any support to the theory of an aboriginal Negrito ele-

ment formerly spread over the whole of India and Indo-

China, advocated especially by De Ouatrefages and other

French ethnologists. "According to unanimous testi-

mony they have all black, long, and smooth, but by no

means straight, hair, and, although not athletic, their

stature still at cnce separates them from the dwarfish

Andamanese and Negritoes. On the other hand, in

further inquiry the question cannot be waived whether

the Hill Tribes of Chittagong, perhaps also of Nepal,

may not, after all, be somewhat nearly related to the

primitive ' black skins ' of India. The name Dasyu, or
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Dasa, recalls in a remarkable manner the word Dzo,

applied both to the Lushais and their speech."

On the whole the Lowlanders appear to be closely re-

lated to the Arakanese, and consequently to the Burmese,

and are characterised by distinctly MonRolic features.

They may, in fact, be regarded as a Mongoloid peDple,

intermediate between the true Mongols of Northern and

Central Asia and the Alalays of Malacca and the Eastern

Archipelago.

This section of the subject is illustrated by very com-

plete tables of measurements, and by as many as

twenty-six photographs of Lushais, Pankhos, Maghs,

Chakmas, Tipperahs, and other highland and lowland

tribes.

Dr. Riebeck's account of his experiences amongst these

children of nature is extremely graphic, and all the more

entertaining that the arrangement with his collaborateurs

enables him to eliminate all dry technicalities and strictly

scientific matter. At the time of his visit a famine pre-

vailed amongst the border tribes in the upper Karnaphuli

basin, causing an irruption of Lushais and others into

British territory. Thanks to this circumstance he was

enabled to procure many valuable articles from the half-

famished people in exchange for a little rice and spirits.

The circumstances connected with these transactions are

related with a frankness which almost savours of excessive

candour. " The brandy I concocted myself," he tells us,

" by diluting spirits of wine with water, and colouring it

with burnt sugar, thereby producing a still more alluring

drink for their uneducated palate. In return, they not

only parted with a large quantity of their implements, but

also allowed me to take bodily measurements and sub-

mitted to be photographed by my fellow-traveller Rosset-

If for brandy I had substituted money, this would have

soon fovmd its way into the pockets of the BengaU dealers,

who cozened and plundered the natives to the utmost. I

may therefore be pardoned if I preferred to tickle the

palate of the Lushais with fire-water rather than play into

the hands of the blood-sucking usurers."

A tropical thunderstorm, by which he was overtaken in

the Ruma district, is described in exceedingly vivid

lano-uage. " The spectacle which now presented itself

was one of the most stupendous imaginable. In a few

seconds the firmament became completely overcast ;
then

the welkin towered up, looking in the gleam of the electric

flashes like mighty sheaves of flame. The weird effect

was heightened by the neighbouring woodlands, which

were now all ablaze. For the natives had fired the sur-

rounding bamboo-clad hills in order to clear the land for

paddy-fields, and sow their rice in the ashes. Thus

was mingled the crackling of the burning and crash-

ing bamboo canes with the roaring thunder aloft, the

whole producing a din like that of a neighbouring battle-

field."

These passages may also serve as specimens of Prof

Keane's \'ery admira:ble, faithful, and idiomatic trans-

lation. It may be mentioned that the German and

English editions, both in folio size and splendidly

printed, were issued simultaneously by Messrs. Asher,

of Berlin and London. The work forms a sumptuous

voluiTie which should find a place in every well-appointed

library.

THE METEOROLOGY OF BOMBA Y
Magiietical and Meteorological Observations made at the

Govern»te?it Observatory, Bombay, 1S83, under the

Superintendence of Charles Chambers, F.R.S., Rev.

Fr. Drechman, S.J., Ninayek Narayen Nene, and
Frederick Chambers. (Bombay, 1884.)

OF the series of volumes entitled " Bombay Mag-

netical and Meteorological Observations," the

present one of forty pages folio is the twenty-fourth.

The observations were begun in 1S41, and whether we

consider the high class character of the observations

themselves, the fulness with which they were made from

hour to hour, or the long period over which they extend,

hey must be regarded as among the very best meteoro-

logical records we possess In the discussion ofmany of

the larger questions of Indian meteorology, such as are

from time to time dealt with by the meteorologists of

India with so much ability and success, the Bombay ob-

servations are simply invaluable ; and they are at least of

equal importance in the wider questions of the science,

and particularly in those cosmical inquiries which have

largel) engaged the attention of physicists in recent years.

In this report a very satisfactory account is given by

Mr. Chambers of the observatory, its position, and sur-

roundings, the instruments in use, and the duties of the

various members of the observing staff, all showing that

a trustworthiness and an accuracy is secured for the

observations which leaves nothing to be desired. Five

eye-observations are made every day without exception,

at 6 and 10 a.m., and 2,4, and 10 p.m. In addition to

these, continuous registrations are obtained by means of

automatic recording instruments, consisting of the mag-

netographs, the barograph, thermograph, pluviograph^

and anemograph, the first four registering photographi-

cally and the last mechanically.

From these observations and registrations hourly read-

ings of the various instruments are obtained, and from

them the daily means are deduced. These daily means,

together with the monthly means, are published in a

series of tables appended to the Report. The daily re-

sults of the wind observations are given with more than

usual fulness,--these consisting of the mean velocity in

miles per hour without regard to the direction from which

it blew ; the aggregate and mean velocities and relative

frequency of different winds ; and the mean daily veloci-

ties of the north or south and east or west components

of the winds which blew each day, in miles per hour.

At Bombay the greatest mean daily velocity in miles

per hour was 3r8 on June 11, and the least 5-2 on

October 4; whilst the mean hourly velocity from June

to August was i6'2 miles, and from September to May

it was only 10-9 miles.

Underground observations are made at depths of 1,9,

20, 60, and 132 inches below the surface, the first two

depths being observed five times daily and the last three

once a day, inasmuch as at these depths no diurnal varia-

tion is shown. At depths of i and 9 inches the monthly

maximum and minimum temperatures occurred in De-

cember and May, but at the depth of 132 inches these

annual phases were delayed till March and July. The

mean annual temperature of the air during 1883 was 78°-8,
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and of the ground, at a depth of i inch, So^'g
; 9 inches,

8o°7 ; 20 inches, 82°-6
; 60 inches, 83°-8 ; and 132 inches,

83°'2. It is desirable that the errors of these underground

thermometers were ascertained.

Down to the close of 1S64 the hourly observations made

at Bombay were published in extctiso, and these twenty-

four years' hourly observations furnish data for the prose-

cution of many inquiries, the value of which it would be

difficult to over-estimate. From 1865 to 1872 the indi-

vidual observations ceased to be published, but the hourly

means for the different elements continued to be pub-

lished. From these the hourly means of pressure, tem-

perature, humidity, cloud, thunderstorms, &c., can be

obtained for a period of more than thirty years. From
the beginning of 1873, however, no hourly observations,

or even hourly means, appear in the reports, want of

funds presumably being the cause of the omission. Irre-

spective altogether of the length of time over which the

observations have been made and the immense value this

single consideration gives to the Bombay observations,

the position of this observatory with respect to the

monsoons and other vital elements of the meteorology

of India render the maintenance of a first-class meteoro-

logical observatory in this part of the empire indispens-

able. It is in truth simply necessary in the interests of

Indian meteorology and its satisfactory development that

the Bombay Observatory be kept in a state of high

efficiency, and that the individual observations made
there be published and distributed among men of science

at least as liberally as they were previous to 1865.

OUR BOOK SHELF
Supplement to "Euclid and His Modern Rivals," con-

taining a Notice of Henrici's Geometry, together ivith

Selections from the Reviews. (London : Macmillan
and Co., 1885.)

We noticed the original work at such length in these
columns (Nature, vol. xx. p. 240), that it is not worth
while on the present occasion to do more than draw
attention to the issue of this " Supplement."

Prof Henrici's "Congruent Figures" was published
nearly contemporaneously with Mr. Dodgson's book, and
so he was unable to discuss the methods employed by the
Professor, who, in the words of the present preface, " fills

the role of that popular functionary, dear to Parisian
diners, le quatorzihne."
The discussion forms scene vi. of Act ii., and is headed

"Treatment of Parallels by Revolving Lines," and an
extract, as usual, leads the way from Henrici's Art
of Dining (so our humourist puts it), viz. " in order that
an aggregate of elements may be called a spread, it is

necessary that they follow continuously."
It will thus readily appear to the readers of the

" Euclid and his Modern Rivals," or of our account
referred to above—which by the way is honoured by a
partial reproduction amongst the review-selections—that
Mr. Dodgson is still himself, and that his hand has lost

none of its former cunning. We should have liked him
to have given his opinions on other parts of the Pro-
fessor's book, but it has not seemed good to the author
so to act, and he has confined himself mainly, if not
entirely, to the Lobatschewky treatment of parallels.

With two such combatants now fairly in the arena, we
shall be content to act as a mere onlooker whilst the
strife wages fiercely between them, eagerly noting the
parry and the thrust, and ready, if need be, to use the
sponge as this or that combatant is struck.

It might be a mighty pretty encounter—Modern
Treatment versus the Euclidian.

Mr. Dodgson inserts remarks here and there in the

text of the reprinted criticisms : he does not notice that a

complaint he makes against us was in great part apolo-

gised for on p. 404 (vol. xx., see above).

Leilfadcn be/ 20ologisch-sootomischei! Prdpaririibungen.

Von A. Mojsisovics Edlen von Mojsvilr. 2nd ed.

(Leipzig, 18S5.)

We are glad to welcome a second edition of this work,

which is a \-ery useful manual for museum curators and
for demonstrators in the rapidly increasing number of

zootomical laboratories. Although it appears to be

designed for use in high schools we cannot think that it

is likely to displace the manuals already in use in this

country : it wants the didactic character of Huxley and
Martin's " Elementary Biology," the simplicity and direct-

ness of Prof Milnes iVIarshall's admirable little book on
the " Frog " (which is, we are glad to learn, to be soon
followed by others), or the detailed directions of Prof
T. J. Parker's "Zootomy." ^^^e may note by the way that

these works appear to be unknown to our author, whose
knowledge, indeed, of English works on anatomy, or, as

Messrs. Wilder and Gage call it, anatomical technolog)-,

is very incomplete.

So far as German authorities on "Museologie" are

concerned, the second edition appears to have been
brought up to date ; some additions, not always, however,

impro\-ements, have been made in the illustrations ;
some

of the English authors whose works are neglected would
have provided the author with a better figure of Astro-

pecien than the shocking "representation " which is copied

from Bronn. When the third edition is called for we hope

we shall find the grave, but perhaps the only important,

defect which we have noted corrected and accounted for.

LETTERS TO THE EDITOR
{^1he Editor does not hold himself responsiblefor opinions expressed

by his eorrespondents. Neither can he undertake to 1 eturn,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance even

of communication' containing interesting atid novel facts.']

On Watering the Coal-Dust in Minies

Referring to an explosion that happened at Lievin CoUieiy

in the Pas de Calais on January 14 last, my friend M. Ed.

Sauvage, Ingenieur des Mines, writes as follows:—"Some
experiments have been lately made at Lievin Colliery (Pas de

Calais), where a disastrous accident happened a few months
ago. I do not think any report of these experiments has been

published ; but they found the coal-dust inflammable, and the

watering of the ways in the mine has been resorted to as a pre-

caution against future accident?.''

Twenty-nine persons were killed by this accident, that is to say,

all who were in the mine with the exception ofone. The survivor,

a miner named Cornet, and one of his comrades, had prepared a

blasting-shot for dynamite, and called upon the shot-firer to

ignite it. The latter examined the place, pronounced it to be

free from fire-damp, and lighted the fuse.

At the inquest Cornet stated that he saw the shot go off, and
had just time, by a quick movement, to throw himself under a

heap of straw lying near when the explosion took place. He
remembered nothing more, and attributed his escape to the

partial protection aft'orded by the straw.

Ailer investigating the case and hearing Cornet's evidence,

the Government engineer and those of the Company who owned
the mine came to the conclusion that the explosion was caused

by the ignition of the coal-dust that had been lying upon the

timbers which formed the supports of the gallery. In corro-

boration of this opinion they pointed out the fact that the current

of air which swept through the gallery in which the explosion

originated was too swift to admit of firedamp lodging there.
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For some years past a system of more or less careful watering
has been practised in some of the largest and driest of the steam
coal collieries in South Wales as a precaution against explosions
—and the recent occurrences at Usworth, Lievin, Camphausen,
and Pendlebury seem to show that similar measures are greatly

wanted elsewhere.

Should watering the dust (locally in the neighbourhood of
blasting-shots, or generally in the workings) ultimately prove to

be the panacea for great colliery explosions, then it is obvious
that the responsibility for the holocausts that are now occurring
lies almost as heavily upon those who, having the power, fail to

hasten its adoption, as upon those who continue to offer it a
selfish or factious opposition. W. Galloway

The Colours of Arctic and Alpine Animals

I .MUCH regret that I have been too busy to reply to my friend,

Mr. A. R. Wallace (Nature, April 16, p. 552), till the present
moment, but this delay, unavoidable on my part, is the less to

be regretted, since it has given an opportunity for the interesting

facts recently adduced by Sig. Lorenzo Camerano (Nature,
May 28, p. 77) to be taken into consideration. As Mr. Wallace,
with that keen penetration so familiar to all who know him and
his writings, goes to the root of the matter under discussion and
raises a distinct issue, I will now beg permission to offer a few
words in reply to both these gentlemen.

First, with respect to the physical side of the question, Mr.
Wallace is perfectly correct in supposing that colour /«• se has
no influence upon the radiating or absorbing powers of bodies
as far as regards obscure radiation. But I would point out that

in the present case we are not concerned with colour alone ; we
have not merely to consider whether black or white is the best

radiator, but we have for comparison two surfaces, hair or

feathers, as the case may be, having, as far as we know at

present, the same structure, and differing only in colour. The
question before us is whether this colour-difference in the same
substance is associated with any difference in radiating or absorb-
ing power, and the final answer can only be given by carefully

conducted experiments, I may add that I have long been
waiting for an opportunity of conducting the necessary investi-

gation, and with aid that has been kindly offered from several

quarters I hope before long to be in a position to arrive at some
satisfactory conclusion. The form of experiment suggested by
Mr. Wallace, although decidedly worth the trial, does not appear
to me to be very safe, inasmuch as the natural structure and
arrangement of the fur would be lost in the [process of weaving
into cloth. Mr. Wallace's strictures as to the use of artificial

dyes are, however, quite sound, and in these I fully concur. I

may further state that when this question was raised some years
ago, I searched literature (although by no means exhaustively)

to see whether any experiments had been recorded, and although
many hundreds of observations upon the radiative and absorp-
tive powers of different bodies have been made by various
physicists from the time of Franklin downwards, I have not
been able to find any experiment bearing directly upon the
question under consideration.

The point to be decided is, not only whether dark hair or
feathers are better radiators than white hair or feathers, hut
whether the radiative power of these white coverings is less for

that particular kind of radiation which is most greedily absorbed
by the substance (snow) among which the animals have to pass
their winter existence. Till this problem is solved physically
we have, as it seems to me, only the purely biological considera-
tions to fall back upon.

Before passing on to the more strictly zoological side of the
subject I should like to disclaim the notion to which Sig. Came-
rano's letter may give rise, that the radiative (as distinguished
from the protective) theory of Arctic colouring is original as far

as concerns myself. With respect to tlie white covering of the
warm-blooded animals, this theory was, as far as I knew at the
time, original when first broached in 1880 ; but Lord Walsing-
ham afterwards showed that the same conclusion had been
arrived at in 1846 by Craven, with whose name it should be
more fairly associated. The application of this theory (in a
reversed sense) to explain the melanism of Arctic insects is

entirely due to Lord Walsingham, and as my friend Mr. Wallace
is disposed to give the weight of his authority to this extension
of the theory, there is no occasion to discuss this point further
on the present occasion.

It now remains to point out some of the considerations which

have led me to the belief that the protective theory of white
colouring is not wholly sufficient. Thus, among birds there seems
to be a tendency among the falcons (F. eandicans, F. islandus,

&c.) to become white in high latitudes—a mode of coloration

which does not appear to me to be of much use in such species.

These birds, as far as I know, swoop down on their prey from
above, under which circumstances the lighter colouring would
be of no advantage in enabling them to approach their prey un-

detected ; on the other hand, it can hardly be maintained that

these birds are subject to any persecution which would cause

their lighter plumage to be of protective value. When on the

winff the back only would be seen by another bird hovering over

the falcon, and it is noteworthy that this part of the falcons in

question is darker than the under side. The same considerations

apply to the snowy owl (Nyctea scandiaca). In many other

birds, again, such as the plovers {Charadrius pluvialis, Sijuata-

rola einerea, &c. ) and various species of Scolopacida: (Tringa
variabilis, T. subarqiiata, &c.), the under side only changes to

white in winter—a change which it is impossible to associate either

with protection from foes or with predatory advantage. On the

other hand, it seems not unreasonable to suppose (on the radiation

theory) that the under side of the bird, being nearest to the snow-
covered surface of the ground, would require the most protec-

tion. It is of interest also to bear in mind from the present

point of view that many mammals are known to become white

on the under side during winter. Thus, Surgeon-Major Leith

Adams, F.R.S., states in his observations on the natural history of

Eastern Canada 'that "there is, moreover, a seemingly strong dis-

position for the lower parts of animals to become white in winter—i.e. the parts in closest contact with the snow ; thus the under
surfaces of the deer tribe are ^always whitest. And, as if from
its habit of constantly digging among the snow with its snout in

quest of food, we find the cariboo with a white patch on its lips

and around the hoof, &c. " Such facts as these cannot, as it

appears to me, be explained on the protection theory ; but if any
connection exists between the mode of colouring of an animal and
its external conditions of life, the theory of preventive radiation

or even the direct action of low temperature on the formation of

the pigment seems to be more applicable.

The objections raised by Signor Camerano, although supported

by some interesting observations, are, I venture to think, some-
what wide of the mark. The writer, indeed, endeavours to

bring within the scope of the radiation theoryclassesof facts which
I for one should certainly never dream of attributing to this cause,

even if it had been demonstrated on a sound experimental basis.

There can be no question as to the truth of his concluding state-

ment that the causes tending to modify the colours are of an
extremely complex character. It is this very complexity, indeed,

which renders it so highly important to thoroughly investigate

any explanation which bears the stamp of truth, though per-

haps applicable to but a very limited group of facts. In view of

these difliculties, and bearing in mind the inexhaustible re-

sources of nature in adapting organisms to their environment by
apparently opposite means, it is not at all surprising that cases

should exist which stand apparently opposed to the particular

class of cases here dealt with. There are many conceivable

ways of enabling an animal to struggle against a severe climate

besides that of lightening the colour of its fur, and natural

selection would take advantage of any and every means pre-

sented for securing this end. To say, therefore, that some
animals become darker in winter {Cenius jiiaiidariiius), or that

others do not change colour at all (Riipicapra atropea, Cap7-a

ibex), is no real objection to the radiation theory, but simply an
illustration of the principle that there are many ways of securing

the same result. Thus, in the case of the two last-named

species, Sig. Camerano himself states that there is a great differ-

ence in the thickness of the winter covering. Then, again, the

statement that a more or less distinct seasonal change of colour

is observable in many animals appears to me to have no precise

bearing on the question—.".11 that can be said from the point of

view either of adaptation or climatic protection is that in such

slight mutations we have given to us a hint as to the method by
which the more striking seasonal changes have been brought

about. We must regard such changes either as the incipient

stages of a seasonal variation which could, if necessary, be

worked up into a more perfect adaptation [protective ox climatic'),

or as the vanishing remnants of a seasonal variation formerly

important, but now useless. The facts tliat some animals

which are not polar or alpine are permanentlv white, that the

Ui ^ "Field and Forest Rambles," 1873, p. 124.
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colours of some Alpine Coleoptera are brighter than those of the

warmer plains, and that the species of small islands often show a

tendency to melanism, are at present simply inexplicable, but,

as far as I can see, do not tell for or against either theory. It

would certainly be a strong case against the [present view if any

animal could be named which became white in winter and w'as

not an inhabitant of a country subject to cold winters. As far

as my knowledge extends no such species exists. The light

colour of desert'' mammals is most probably due to predatory

advantage—the melanism of desert insects mentioned by Sig.

Camerano is, I must confess, a new fact to me, and not at all

in accordance with my own limited experience. The strongest

objection raised by Sig. Camerano is, perhaps, contained m the

statement that in the birds of the Antarctic region black is much

more prev.Tlent than in those of the Arctic regions. It is un-

fortunate, however, that the writer adduces in illustration such

countries as Australia and New Zealand, which certainly can-

not be considered within the Antarctic region.

In conclusion I should like to emphasize that the theory of

climatic protection is not, as Mr. Wallace appears to believe,

opposed to the theory of adaptation. If my first letter gave

rise to this impression, I will take the present opportunity of

pointing out that the animal kingdom abounds with cases of

what our German colleagues happily call "functional change

(Functionsu'echsei)—xy\3.\. is, the conversion of a character (or

function) originally acquired for one purpose to a totally new

use. It is thus not at all improbable that a mode of coloration

originally acquired as a climatic protection, may afterwards he

found to be of adaptive value, so that climatic and natural selec-

tion would in such cases work together. I fully concede that

many of the Arctic .and .Alpine species now derive such advant-

ages from their white covering ; the question is whether this

colouring was originally acquired solely for this purpose, or

whether climatic adaptation may not have had an equal or even

a greater infltience in its production. R. Meldola

Clifford and Professor Tait

May a "(so-called) Metaphysician "—who h.as morlestly

waited to see if some one for whom Prof. Tait could have more

respect would anticipate him—venture to remark upon a passage

in the review of Clifford's "Exact Sciences " that appeared m
Nature of June 11 ?

Prof. Tait first calls " awkward " and " unnecessarily

puzzling ' Clifford's statement that ' if we can fill a box with

cubes whose height, length and breadth are all equal to one

another, the shape of the box will be itself a cube ' : and then,

declaring with greater emphasis that it "at first sight seems to

be nonsense," he adds :
— " Re.ad it, however, thus : 'If we can

fill with cubes a box whose height, &c. ... the shape of the
]

box itself will be a cube,' and the absurdity, suggested by ihe

collocation, disappears."

Now Clifford's statement is not sufficiently guarded, being, as

it stands, not true of the cube only ; but it surely conveys a real

meaning, in a "collocation'' of words as plain as possible. It

is something (whether much or little) to be told that a cube can

be made up of a number of equal cubes ; especially in view

of the context (p. 16). But does Prof. Tait, with his sentence,

tell us anything at all, except that a cube is—a cube ; or say even

that plainly ? R.

June 22

Unusual Atmospheric Phenomenon

The accompanying drawing— a copy of a sketch taken at the

time—represents an unusual atmospheric phenomenon witnessed

by several friends and myself during a recent visit to Ireland. It

occurred on the 6th inst., a bright warm day, with a light

breeze blowing from the east. The sky was free from clouds,

excepting a few cirrus and cirro-stratus collections on the

northern horizon. Engaged at the time in fishing from a boat

on one of the Irish loughs, I was conscious of a change in the

character of the light reflected from the water and distant

objects and looking towards the sun (/), noticed that it was
surrounded by an exceedingly brilliant halo (a li) of about 48°

diameter, the contained space {gh) being filled with vapour of

a dull leaden blue colour, which, by obscuring some of the solar

rays, apparently produced the peculiar light eflects that first

attracted my attention. The time was 1.30 in the afternoon.

Calling the attention of my friend. Dr. Simpson, to the pheno-

menon, I recorded the accompanying details. The primar)^

liula (•ih) consisted of a brilliant, well-defined band of about 8

width, composed of the spectral colours in the usual sequence,

the red ring being nearest the sun. The whole band was most

vivid, but the northern holf the brightest. At about two o'clock I

noticed a bulging (i) of the leaden-coloured v.apour of the primary

halo {a V) to the extent of 6° or 7°, and in its south-eastern

quadrant, and this protnision, at first only faintly fringed \yith

colour, soon was bounded by a spectral bow {e) at least as vivid

as the brightest portion of the prim.ary halo. The adjacent

portion of a b, whether by comparison with e or whether

because partially obscured by the protrusion of the vapour

around which e was formed, I cannot be sure, seemed much
paler than the rest ol ah. Simultaneously with the formation of

this secondary bow a large white ring, represented in the

drawing by f </, slowly formed around a centre to the north of

the sun, and rapidly assumed a well-defined contour. Its

diameter was 72°. Had it been complete it would in its

southern portion have passed through the sun, hut after

cutting the primary halo (a h) at the points {m and «),

which it rendered more faint, it gradu.rlly disappeared before

reaching the sun. This latter ring (c d) began to disappear

about a quarter of an hour after 1 first noticed it, its no th-

western portion fading first. I noticed no mock-suns at the

points of contact of either of the excentric rings, and was, un-

fortunately, unprovided with my small pocket polariscope, and
therefore unable to ascertain how much of the phenomenon was
due to double refraction. The portion (e) may have been thus

produced, but it certainly appeared, as drawn, to be a portion

of a ring of stnaller radius than [a b). The Rev. T. G. Beau-

mont, who also observed this spectacle, states that he saw the

primary halo (a l>) gradually start from a much smaller ring

around the sun. The accompanying drawing, though rough, is

as accurate as compatible with the absence of measuring instru-

ments. Alex. Hodgkinson
26, King Street, Manchester, June 16

Sky-Glows

Your correspondent of Clairvaux-sur-Aube says (Nature,

vol. xxxii. p. 147) the sky-glows are again visible in France. I
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can corroborate the fact as regards the valley of Lake Leman, in

Switzerland. At Geneva, a newspaper has described the
abnormal crepuscular glows of June 2, 3, 4, and 13. At Merges
(46° 30' N. lat.), Prof. C. H. Dufour and myself have obierved
them on the 12th and 13th.

On the 1 2th the sun disappeared beyond the Jura range about
7h. 30m. p.m. ; at 8h. lom. my attention was called by the
brilliant illumination of a strange pale yellow, the same which
in December, 1883, and January, 18S4, always foretold the
great crejiuscular glows ; at gh. the western sky was coloured
by brilliant purple red tints, which spread as high as the zenith

;

the red colour only vanished from the horizon at gh. 30m.

—

i.e.

two full hours after sunset. The successive phases of the phe-
nomenon were the same as in the winter 18S3-1884 ; the brilliancy

pf the colours was, however, fainter, but they were, perhips, of
greater duration.

On the 13th the same glows were observed, with decreasing
intensity

; on the following days nothing extraordinary has been
noticed. F. A. Forel

Morges, Switzerland, June 21

THE INTERNATIONAL EXHIBITION—MUSIC
LOAN COLLECTION''

'T^HE story runs that a countryman, visiting London
-* for the first time, and feeling bound to see West-

minster Abbey, by a slight mistake overlooked the Royal
Fane, and attended service in St. Margaret's Church hard by.

He told his friends in the shires on coming home that the
ancient edifice was sadly overrated. Exactly a parallel

case to this has just occurred to the writer of the present
lines. He was informed by an unknown friend that the
small collection of unlabelled instruments in the basement
of the Albert Hall was unworthy of the occasion ; and he
only made out on close inquiry that the person in question
was speaking of one out of the two " overflow rooms " in

which the superabundant stores of the Loan Collection
are housed, and had never seen the Loan Collection itself

at all. This was the more remarkable as the said indi-
vidual carried the proof-sheets of his guide-book to the
Inventories which he was in the act of sending to the
printers. It is therefore clearly not superfluous to state
that this, probably the grandest and most complete illus-

tration of the history, progress, and de\elopment of music
ever furnished, occupies the whole of the circular gallery
which forms the top storej- of Capt. Fowke's gigantic
building, and runs over into two large rooms at a lower
level.

It is impossible in a short preliminary notice to do more
than call early attention to the \-ast mass of priceless mate-
rials here collected, and soon to be again dispersed ; nor
can sufficient credit be accorded to Mr. Alfred Maskell, who,
aided by his learned father, has been mainly instrumental
in arranging and bringing it into order. 'He has been
seconded signally by Mr. Hipkins, representing the old
and honoured firm of Broadwood and Sons, so that the
collection of ancient spinetts, virginals, clavichords, harpsi-
chords, and the like is the most remarkable ever brought
together. There is at least one such instrument lent by
its noble owner from his family seat in Ireland which is

all but unknown even to connoisseurs.
The Belgian Government have most liberally lent the

whole of the grand museum of the Brussels Conserva-
toire of Music, originally presented to that institution by
M. A'ictor Mahillon. This in itself is a " Syfitagma
Musiciim" like the scarce work of Prastorius, but pre-
senting the very things themselves, not merely their graven
images.
The realism of the exhibit is carried to the highest

degree by three beautiful model rooms, designed with the
taste and accuracy for which Mr. Davidson, himself an
exhibitor of some grand fiddles, is so justly noted, each
room showing furniture, decoration, and instruments of a

' We hope to supplement this prelimin.lry note by a more detailed notice
of the collection when 11 is complete and the Catalogue ready.—Ed.

great epoch in musical history. The visitor can, if he
choose, yield to the pleasant illusion and revel in the
madrigals of Orlando di Lasso, " // piil dolce cigno
d'lialia," the motetts of the Elizabethan age, the LuUi-
inspired melodies of Purcell ; or sit at the clavichord
with Handel and grand old John Sebastian Bach. Of its

kind the thing is as nearly perfect as can be, and the
undersigned takes the first possible opportunity of praying
his brother and sister amateurs not to let slip the unique
privilege of seeing it.

W. H. Stone

THE MEASURE OF FIDGET
T ATTERLY—no matter where— I was present at a
-*—

' crowded and expectant meeting. The communica-
tion proved tedious, and I could not hear much of it, so
from my position at the back of the platform I studied
the expressions and gestures of the bored audience.
The feature that an instantaneous photograph, taken at

any moment, would have mo5t prominently displayed was
the unequal horizontal inlcrspace between head and
head. When the audience is intent each person forgets

his muscular weariness and skin discomfort, and he holds
himself rigidly in the best position for seeing and hearing.

As this is practically identical for persons who sit side by
side, their bodies are parallel, and again, as they sit at

much the same distances apart, their heads are corre-

spondingl) equidistant. But when the audience is bored
the several individuals cease to forget themselves and they
begin to pay much attention to the discomforts attendant
on sitting long in the same position. They sway from
side to side, each in his own way, and the intervals

between their faces, which lie at the free end of the radius
formed by their bodies, with their seat as the centre of rota-

tion varies greatly. I endeavoured to give numerical e,x-

pression for this variability of distance, but for the present
ha\e failed. I was, however, perfectly successful in

respect to another sign of mutiny against constraint, inas-

much as I found myself able to estimate the frequency of
fidget with much precision. It happened that the hall

was semicircularly disposed and that small columns under
the gallery were convenient as points of reference. From
where I sat, 50 persons were included in each sector of

which my eye formed the apex and any adjacent pair of

columns the boundaries. I watched most of these sec-

tions in turn, some of them repeatedly, and counted
the number of distinct movements among the persons
they severally contained. It was curiously uniform, and
about 45 per minute. As the sectors were rather too long
for the eye to surely cover at a glance, I undoubtedly
missed some movements on every occasion. Partly on
this account and partly for the convenience of using round
numbers I will accept 50 movements per minute among
50 persons, or an average of i movement per minute in

each person, as nearly representing the true state of the

case. The audience was mostly elderly ; the young would
have been more mobile. Circumstances now and then
occurred that roused the audience to temporary attention,

and the effect was twofold. First, the frequency of fidget

diminished rather more than half; second, the amplitude
and period of each movement were notably reduced. The
swayings of head, trunk, and arms had before been wide
and sluggish, and when rolling from side to side the indi-

viduals seemed to " yaw "
; that is to say, they lingered

in extreme positions. Whenever they became intent this

peculiarity disappeared, and they performed their fidgets

smartly. Let me suggest to observant philosophers when
the meetings they attend may prove dull, to occupy them-
selves in estimating the frequency, amplitude, and dura-
tion of the fidgets of their fcllow-sufierers. They must
do so during periods both of intentness and of indifter-

ence, so as to eliminate what may be styled " natural

fidget," and then I think they may acquire the new art of
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giving numerical expression to the amount of boredom
expressed by the audience generally during the reading

any particular memoir. F. G.

RECENT EARTHQUAKES

THE shocks of earthquake in Cashmere continue with

unabated violence and even appear to increase in

frequency and force. Three severe shocks occurred

during the night of the 1 3th and a smart convulsion on

the morning of the 14th. It is now ascertained that 2281

lives were lost in the Muzzafferabad district, where at first

it was thought there had been no casualties. The earth-

quake was also felt in Gilghit. Another very severe shock

at Baramulla on the 17th demolished all the buildings

which escaped former shocks. At Skardo on the 14th

and at Srinugur on the i/th, iSth, and 19th, shocks were
felt. In the Kamraj district the loss of life exceeds 2700.

The Jheelum Valley, from Srinugur to Dopatta, appears

to have suffered most. It is stated that both sides of the

river from Sopur to Baramula have been seared with

cracks, as also the low alluvial hills in the vicinity. The
available data fix the centre of the disturbance in the

vicinity of Gurais. It thus appears that in extent and
amount of destruction the Cashmere earthquake must
rank amongst the great seismic catastrophes of the

century.

On Thursday morning last (June 18) a portion of York-

shire was visited by an earthquake shock. The reports

from outlying districts show that the shock extended from

the east coast through the Wolds and westwards as far as

Headingley, near Leeds. Signalmen on the North-Eastern

Railway speak positively as to the vibration and noise.

Crockeiy and glass rattled on the shelves of houses, and
at Knottingley and Ferrybridge persons ran from their

houses from fear. At Easingwold desks and tables were

seen to move, and there was a rumbling noise as of

thunder. In some cases there was a severe shaking of

houses, and doors were moved. The various reports

concur as to the time being 10.50, and it is said there were
two shocks. It is a curious coincidence that about an
hour previous to this on the same day and in the same
region the frightful explosion at the Clifton Hall Colliery

took place. Unhappily our knowledge will not permit us

to connect seismic disturbances with disasters or mishaps
in mines, but we have here a violent and unusual disturb-

ance in the crust of the earth in Yorkshire and an almost

simultaneous mining catastrophe in Lancashire.

We have received the following communications with

reference to the Yorkshire earthquakes ;

—

X SLIGHT shock of earthquake was felt here yesterday

morning in the favourable stillness of the " Friends'

"

meeting for worship. The time was observed to be about

10.47 a.m. I was seated with my back to the north, when
a rumbling sound appeared to be swelling onwards for

about two seconds from the south or south-west. I then
noticed that the hanging leaf of a small table in front of

me (its plane lying east and west) was rattling very dis-

tinctly, and immediately I became aware that the back
of my seat was shaking me perceptibly. Others heard
some of the windows rattling on both the east and west
sides of the house, and were shaken by their seats moving
slightly ; these seats were some of them at right angles

to mine. Some of these persons thought the rumbling
came from the east ; others from the west. One gentle-

man, sitting in a corner, thought that his right shoulder,

against a north partition, was shaken more than his left,

against the east wall. He also thought that the rumbling
came from the south end of the house. The place of

worship is about two-thirds of a mile to the north-east

of our observatory, which is in lat. 53° 38' 4o"'8, and long.
1° 20' 32"75 W. Nothing was noticed at the time by a
man and a boy working in our garden. It is reported in

to-day's Leeds Mercury to have been felt at York, Leeds,
and Driffield. Willi.\m Scarnell Le.\n

Flounders College, Ackworth, near Pontefract, June 19

Capt. Staveley, at whose house the recent earthquake
of June 18 was felt in a marked degree, gives me the fol-

lowing information respecting it. His house at North
Dalton (seven miles south-west of Driffield) stands on a
slight elevation surrounded with undulating hills common
to the Cretaceous formation of the Wolds. The shock
occurred between 10.30 and 10.45 'i"''- (the exact time
was not noted), and lasted about three seconds, travelling

from west-south-west to east-north-east. Mrs. Staveley,

who was in her bedroom at the time, felt a slight shock,

then a rumbling sound as of thunder, and after that

another stronger shock. The servants downstairs felt a
distinct rocking, and the bricklayer's boy, on a ladder

level with the roof, saw the whole roof heave up and
down three times. In the dairy some dishes firmly placed

on a high shelf were thrown down and broken, and at the

inn on the other side of the road the walls trembled per-

ceptibly, and the bottles and glasses were shaken and
knocked against each other. The inhabitants of this and
neighbouring villages felt the vibrations more or less dis-

tinctly, but the shock seems to have been greatest at, and
in the direction of, Capt. Staveley's house. The colliery

explosion near Manchester happened about an hour
earlier ; is it possible for there to be any connection

between the two ? J. Lovell
Driffield

The following extracts are from the Hull Express of

June 20 :

—

Information which reached us yesterday shows that the

earthquake-shocks experienced on Thursday in York and
Market Weighton were also felt in more or less degree in

other parts of the great shire.

Mr. W. Botterill, of Parliament Street, Hull, writes:

—

" On returning home (Newland Park) from business last

evening, my wife informed me that during the morning

she had for some seconds very sensibly felt a vibratory

motion in the house, which she fully believed to be caused

by a slight shock of earthquake, and added that she

should confidently expect to find in this morning's papers

notices in confirmation thereof. It was, therefore, no

surprise to learn from your current issue, and other papers

of today, that similar effects had been experienced at

York, Market Weighton, and elsewhere, about the same

hour of the day."

A North Cave correspondent says that at about eleven

o'clock in the morning nearly every house was subjected

to a slight shaking.

A Driiifield correspondent says that at the village of

Hutton several residents felt a severe shaking of their

houses, and at the same time the inner doors were sud-

denly moved, crockery upset, and other signs of disturb-

ance were observed. People were so terrified that they

cannot very accurately describe the shock, but state they

felt a " reeling " sensation.

Another correspondent writing from Driffield says :

—

" Yesterday morning a somewhat severe shock of earth-

quake was felt at North Dalton, a village about eight

miles from Driffield. The shock appears to have been

the most distinctly felt at the residence of Capt. Staveley,

which stands in an isolated and elevated position, and

the house vibrated from basement to roof for several

seconds. A bricklayer's apprentice who was repairing

the rcof had a narrow escape of being thrown down, and

the greatest alarm was felt by the villagers, who 'ran out

of their houses in fear for their lives.'
"

The shock was also distinctly felt in Leeds. In Delph

Lane, Wood-house Ridge, the occupants of three houses

which adjoin each other noticed it. It resembled the

effect which would be produced by the violent shutting of

doors, the windows rattling, and there being a perceptible
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vibration of the buildings. The same tremulous motion
was also felt in Victoria Road, Headingley, and no
doubt in other parts of the town.
At Snaith and neighbourhood similar effects were pro-

duced. Mr. Barrett, the postmaster of that town, says the

shock was so severe as to cause quite a noise with the goods
on the shelves in his shop window vibrating, and he felt the
floor under him shake distinctly. At lo'48 a.m. on Thursday
morning an earthquake was distinctly felt at Thorne,
Hatfield, Epworth, and Eastoft. At various parts of
Thorne crockery and glass rattled upon the shelves in the

houses, furniture was shifted, and many of the inhabitants
were greatly alarmed by the floors slightly descending.
At Hatfield Levels also some consternation was caused
by the earthquake, which was felt very perceptibly. We
have not heard of any damage being done by the shock.

About one o'clock on the morning of the iSth, north-
western Argyleshire was visited by an earthquake. The
shock was distinctly felt at Ballachulish, and in many of
the houses in the slate quarry district of Glencoe. The
shock was felt with distinctness in Clachaig Inn, at the
top of Glencoe. It travelled in a south-eastern direction.

Dr. Forel, of Merges, writes that a pretty strong shock
was felt on the morning of June 20, at 5.16, in the
cantons of Neuchatel, Vaud, Berne, Fribourg, and
Geneva, the seismic centre being probably the neighbour-
hood of the Lake of Neuchatel. The intensity was
No. IV. of the scale of seismic intensity.

THE SCOTTISH MARINE STATION
'X*HE equipment of the Research Station at Granton,
^ Edinburgh, has now been increased by the construc-

tion of a system of large tanks provided with a constant
circulation of sea-water. These tanks are arranged very
nearly according to the plan described in the accoimt of
the station and its work which was published in April
last. The aquarium itself occupies the ground-floor of
the building, whose upper story forms the biological
laboratory, and it consists of seven large tanks, five of
which are shallow, and two deep, the latter being provided
with glass fronts. The pump, which is driven by a steam-
engine, the high-level reservoir, and the low-level reser-
voirs are situated at other parts of the premises. One of
the deep tanks is being used for the study of the still

m\'Sterious life-history of Myxinc gtuthiosa. Last week
nearly 150 specimens of that animal were brought alive to

the station from the neighbourhood of St. Abb's Head,
where it is very abundant. These were successfully
domiciled in the aquarium. As out of three specimens
brought alive to the "Ark" (the floating laboratory be-
longing to the station) on May i, and kept in a small
glass aquarium about 15 inches long and 9 inches broad,
two are still alive and healthy, there is good reason to
hope that there will be no difficulty in keeping a large
number alive for any length of time in a tank about 7 feet

by 5 feet by 4 feet, which are the dimensions of the
one now used for the purpose. It was found in the
former experiment that the My.xine when left to them-
selves, burrowed into the layer of mud which had
been placed at the bottom of the small aquarium, and
lay for hours motionless, their bodies, with the e.xception
of the extreme tip of the snout, being entirely buried.
The snout is protruded for the purpose of respiration, a
current of water passing constantly through the nostril
into the ccsophagus, and escaping at the two respiratory
apertures. The normal condition of the animal when
not actively engaged in the search for food is evidently
to lie thus buried in mud. It is well known to fishermen,
at least to those who are employed in line-fishing, that
eellets, as Myxine are called by them, are met with
almost exclusively on muddy ground. At the place
where the creatures are more abundant than anywhere
else in the neighbourhood of the Firth of Forth, namely.

off St. Abb's Head, the sea-bottom throughout an exten-
sive area consists of soft black mud. A quantity of this

mud was brought to the station with the living specimens,
and a layer of it 6 or 8 inches in depth placed at the
bottom of the tank in which the Myxine were to be kept.
The animals are now thickly scattered through the layer
of mud, like earthworms in garden soil.

Some of the shallow tanks are being used for the studv
of the reproduction of the oyster. Supplies of oysters
are being obtained from various sources, and before long
a series of experiments as to the conditions necessary to

the life of the oyster larvs will be carried out. It is

hoped, as the least result from this work, that new interest

will be aroused in this country in the question of the
scientific artificial cultivation of oysters.

The opportunities afforded for research by the labora-

tory and new aquarium cannot be fully utilised by those
now working at the Station, and biologists who would
come and carry out original work at the Station would
be gladly welcomed.
A temporary branch of the station is now being

organised at Millport, on the Firth of Clyde. It will be
open during the months of July and August. The floating

laboratory known as the "Ark" will be moored next
week in still water off one of the small islands in the Bay
of Millport, and the yacht Medusa will be stationed there
for the purpose of dredging and providing material for

study. Several naturalists have mad e arrangements to

carry on work at Millport during part or whole of the
time that the " Ark " will be there : amongst others the
Rev. A. M. Norman, Prof W. A. Herdman, of University
College, Liverpool, Mr. David Robertson, of Glasgow

;

Mr. J. Harvey Gibson, Mr. J. R. Henderson. Mr. John
Murray, convener of the Committee, entrusted with
the management of the Scottish Marine Station, will

be at Millport during the greater part of the time.

It is hoped that one result of the work will be
the preparation of an account of the fauna of the Firth

of Clyde which will include, besides the results of
the investigations to be carried on, the results of
the previous work in the same field. As several of the
experienced naturalists mentioned above are already
familiar with the fauna of the Firth, a publication on the

subject produced by their cooperation will be complete
and authoritative. Any naturalists who may wish to carry
on research at the Millport temporary station are invited

to communicate with Mr. John j\lurray.

J. T. Cunningham

COMPOSITE PORTRAITS OF MEMBERS OF
THE NATIONAL ACADEMY OF SCIENCES^
nPHOSE of the members who were present at the
-'• Washington meeting of the .-Xcademy last spring will

remember that, at the request of Prof Brewer and
myself, they sat for their separate photographed portraits

for the purpose of obtaining an experimental composite
picture. Prof Baird kindly offered the facilities of the

photographic department ; and the pictures taken by Mr.
Smilie, the photographer in charge, bear the same stamp
of excellence that characterises so generally the work of
that department of the National JNluseum.

As only one or two previous attempts, I believe, have
been made to produce composites in this country, I will

state briefly what they are, and how they are made.
The idea in its broadest sense was conceived and

applied by Francis Galton for the purpose of obtaining
an average or type portrait

—

i.e. a picture that should
show the features that are common to a group of indi-

viduals, and exclude those that are purely individual. It

is clear that, in proportion as this result is attainable, the
method will be of value in obtaining a clear conception
of the external characteristics of any given type or class.

' From Science, to the editor of which we are also indebted for the use of
the photographic plate accompanying the article.
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Galton reminds us that, during the first days of a

traveller's meeting with a very difterent race, he finds it

impossible to distinguish one from another, without

making a special effort to do so : to him the whole race

looks alike, excepting distinctions of age and sex. The
reason of this is that, by short contacts with many in-

dividuals, he receives upon his retina, and has recorded
upon his memory, a composite picture emphasizing only

what is common to the race, and omitting the individu-

alities. This also explains the common fact that resem-
blances among members of a family are more patent to

strangers than to the relatives.

The individuals entering into these composites were all

photographed in the same position. Two points were
marked on the ground glass of the camera ; and the in-

strument was moved at each sitting to make the eyes of

the sitter exactly coincident with these points. The com-
posites were made by my assistant, Mr. B. T. Putnam,
who introduced the negatives successively into an appa-
ratus carefully constructed by himself, and essentially

like that designed by Mr. Galton, where they were photo-
graphed by transmitted light. The arrangements of the

conditions of light, &c., were such that an aggregate
exposure of sixty-two seconds would be sufficient to take
a good picture. What was wanted, however, was not an
impression of one portrait on the plate, but of all the

thirty-one ; and to do this required that the aggregate
exposure of all the thirty-one should be sixty-two seconds,
or only two seconds for each. Now, an exposure of two
seconds is, under the adopted conditions, too short to

produce a perceptible effect. It results from this, that

only those features or lines that are common to all are

perfectly given, and that what is common to a small
number is only faintly given, while individualities are

imperceptible. The greater the physical resemblances
among the individuals, the better will be the composites.
A composite of a family or of near relatives, where there

is an underlying sameness of features, gives a very sharp
and individual-looking picture.

It would be difficult to find thirty-one intelligent men
more diverse among themselves as regards facial like-

ness than the academicians entering into this composite.
They are a group selected as a type of the higher
American intelligence in the field of abstract science, all

but one or two being of American birth, and nearly all

being of American ancestry for several generations.
The faces give to me an idea of perfect equilibrium, of
marked intelligence, and, what must be inseparable from
the latter in a scientific investigator, of imaginativeness.
The expression of absolute repose is doubtless due to the
complete neutrality of the portraits.

Fig. 3 contains eighteen naturalists and thirteen mathe-
maticians, whose average age is about 52 years. Fig. i

contains twelve mathematicians, including both astro-

nomers and physicists, whose average age is about 515
years. Fig. 2 is a composite of sixteen naturalists, in-

cluding seven biologists, three chemists, and six geologists,

with an average age of about 52^ years.
I ma\- mention, as perhaps only a remarkable coin-

cidence, that the positives of the mathematicians, and
also of the thirty-one academicians, suggested to me at

once forcibly the face of a member of the Academy who
belongs to a family of mathematicians, but who happened
not to be among the sitters for the composite. In the
prints this resemblance is less strong, but in these it was
observed quite independently by many members of the
Academy. So, also, in the positive of the naturalists, the
face suggested, also quite independently to myself and
many others, was that of a very eminent naturalist,

deceased several years before the sitting for this com-
posite.

There is given also a composite (Fig. 4) of a differently

selected group. It is of twenty-six members of the Corps
of the Northern Transcontinental Survey—an organisa-

tion of which I had charge, and the object of which was
an economic survey of the North-Western Territories.

It was a corps of men carefully selected as thoroughly
trained in their respective departments of applied geology,

topography, and chemistry, and having the physique and
energy, as well as intelligence, needed to execute such a

task in face of many obstacles. The average age of this

group was 30 years. Raph.\el Pumpelly

HOW THE NORTH-NORWAY FJORDS
WERE MADE

IN Nature (vol. xxx. p. 202) there was published an
article by me " On Northern Norway under the

Glacial Age," in which, among other subjects, I referred

to the course of the travelled granite blocks in the neigh-

bourhood of Tromso. The researches I had then made
in this direction were, however, confined to a limited area,

whilst last summer I was able to extend the same to the

point whence the blocks started. Although one of my
assumptions in the former article has not been confirmed

by my last researches, the conclusions I then arrived at

have in the main been corroborated. And as I believe

that this subject is one of considerable importance to

science, I venture to give an account of my last re-

searches.

In order to understand the subject, it is necessary to

explain the orographical conditions along the course of

the travelled blocks from the Swedish frontier to the

Arctic Ocean.
From the eastern end of the Alt Lake, near the Swedish

frontier, and northwards to the Store Rosta Lake, the

country on the Norwegian side assumes the form of

an extensive alpine plateau, with broad depressions, the

average height of which is about 2000 feet, running

between low rounded ridges. In the south-eastern part

of these plateaux, not far from the eastern end of the

Alt Lake, the Divi River rises. Having for some 10

graphical English miles followed the plateau, this river

flows gradually towards the Divi Valley, which it enters

and follows throughout its whole course in a north-

easterly direction, flowing eventually into the Maals
River at a height of 260 feet (82 m.) above sea-level. Its

length, from where it leaves the plateau, to the spot

where it joins the Maals River, is alDOut 30 geographical

miles. In its upper course, where the Maals River

receives the Divi River, the former flows through a wide

plain or low plateau, the so-called Overbygd, which
gradually slopes down to a distinct valley, the Maals

Valley proper, which runs in a westerly direction along

the southern slope of the high, island-shaped mountain

ridge called Mauken. The latter begins about 5 miles

west of the spot where the Divi River enters the Maals

River, whence it runs in a direction east-west for a length

of about 1 5 geographical miles, the highest tops being

upwards of 4000 feet (1255 m.). On the north-western

side, however, the Overbygd gradually rises towards the

broad mountain depression filled by the Tag Lake, 7 miles

in length, which runs in a direction east-west along the

northern slope of Mauken, viz. between the latter and the

more northerly-lying ridge Omasvarre, which, with tops

upwards of 1900 feet (596 m.) in height, also runs in a

direction east-west. The bottom of this depression is

filled with the imposing Tag Lake, which lies on a height

of about 600 to 700 feet (188 to 220 m.) above sea-level,

and thus about 400 feet (120 m) hii;hcr than the Divi

River at the spot where it enters the Maals River. At the

western end of the Tag Lake this depression takes the

form of a broad mountain basin, the so-called Tag
Valley, which in a north-easterly direction descends to

Balsfjord. The distance between the Tag Lake and the

Balsfjord is about 10 geographical miles. The Tag
Valley is, on the western side, bordered by the lofty

Maartin peaks, and further to the north-east by the Slat
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Mountain, which, lilce an arm of the Maartin peaks,

gradually slopes down to the Balsfjord.

The line of depression from the spot by the frontier

where the Divi River rises, to the bottom of the Balsfjord

which we have thus followed, is about 50 geographical
miles in length. The course of the Balsfjord is north-
westerly, but very crooked, between mountains upwards
of 4000 feet (1255 m. ) in height. The latter are, however,
not continuous, but separated into island-like parts by
deep depressions, which, in a recent geological period,

when the level of the sea was 300 to 400 feet (91 to

126 m.) higher than at present, must have been sub-
merged, thus making each part an island. In spite,

therefore, of the typical fjord character of the Balsfjord,

it was originally only a number of sounds, by which
it was once connected with the Malangen Fjord on the
western, and the Sorfjord, Ulfsfjord, and Lygenfjord
on the eastern side. This is a circumstance of great
orographical importance, and which deserves every atten-

tion, particularly because it does not apply to the Bals-

fjord alone, but is a characteristic of the formation of

every fjord in the north of Norway from Salten (Bodo) in

the south to Lyngen in the north

—

i.e. from 67° to 70° N. lat.

From the bottom to the mouth, in a sound between the
mainland and the south-eastern side of the great island,

Kvalo, the length of the Balsfjord is about 30 miles. At
the Troms Island, which lies about five miles to the north
of the mouth of the Balsfjord, this sound is divided into

two narrow sounds, about five miles long, on each side of

the Troms Island. From the northern point of this

island these sounds reunite, and the sound becomes the
broad Grot Sound on one side, which, running in a north-
erly direction, joins the Ulfsfjord at its mouth by the
Fugle Sound—a broad arm of the sea cutting into the
land. On the other side, the sound is also connected with
the open sea by the Kval Sound, 10 to 15 miles long,

which runs in a westerly direction, between the two great
islands Kvalo and Ringvadso. The length from the
mouth of the Balsfjord to the end of the Kval Sound by the
ocean is about 30 miles, or about the same as the length
to the end of the Grot Sound. Thus, from the bottom of
the Balsfjord to the sea the distance described is about
60 miles.

As regards the depth of the Balsfjord and the adjacent
sounds, it miy be mentioned that that of the former
varies from So to 100 fathoms (4S0 to 600 feet = 151 to

18S metres), but from the mouth of the fjord towards the
Troms Island the depth steadily decreases, being, in the
sounds on both sides of it, not more than 20 to 30 fathoms
(120 to 180 feet = 38 to 56 m.). To the north of this

island, in the Grot Sound, on the other hand, the depth
increases to 100 or 120 fathoms. In the eastern half of
the Kval Sound the depth is from 20 to 30 fathoms, while
in the western half it reaches, at the mouth, 120 fathoms.
It will therefore be seen that the depth of this channel
in the main increases seawards, if we except the two
places by the Troms Island and in the Kval Sound, the
shallowness of which may be caused by narrowness of
the sounds, and the consequent opportunity for the deposit
of marine ddbr-is.

Thus, the entire length of the line of depression we
have examined from the sources of the Divi River to the
ocean is 96 geographical miles, while the bottom of the
same falls from 2000 feet above the level of the sea to

720 feet below it

—

i.e. a total fall of 2720 feet.

The geological structure of the mountains here is very
remarkable. A large mass of granite which appears at

each end extends inland far into Sweden, and, on the
Norwegian side, reaches the upper Divi Valley. The
rock is composed of orthoclase, microlin, plagioclase, a
great deal of quartz, but very little mica. The colour is

reddish, the structure granulated. At the other end of
the line we have followed, on the Kvalo and Ringvadso
Islands, there are several masses of a grayish, streaky

gneiss-granite, rich in mica, closely alhed to the gneiss-

masses found here. Petrographically, the Divi Valley
and the coast granites are so different, that it seems at

first sight very easy to distinguish them, but this is not so

easy with the variations of the two kinds.

The mountains which project into these granite-masses
are built of layers of crystalline slate, and travelled blocks

of this material may be found everywhere ; but as it would
be a matter of great difficulty to refer these to their

original birthplace, I shall not take them into account
here. We will, therefore, only follow the course of the

granite blocks travelling from the Swedish frontier to the

coast.

There are two roads by which they might have moved,
viz., one from the southern part of the granite-mass along

the Alt Lake to Bardo, and so on ; the other more north-

erly, along the Divi Valley. It is the latter which I intend

to discuss here.

1 he above-mentioned alpine plateaux are strewn with

travelled granite blocks, and that the same have travelled

westwards from the granite masses by the frontier cannot
be doubted. The same applies to all the blocks strewn

along the Divi Valley. At the spot where the Divi River

joins the Maals River the travelled blocks have followed

two courses—viz. one through the Maals \'alley, along the

mountain Mauken—which we shall not follow—and the

other in a north-westerly direction across the Overbygd
to the Tag Lake, the lower parts of the Overbygd being
thickly strewn with granite blocks which, judging by their

petrographical composition, I am sure belong to the Divi

Valley granite. Hence the course of the blocks can be
traced along the depression in the mountain by the Tag
Lake, not only at the bottom, but high up on the moun-
tain sides. Thus, the northern slope of the Mauken is

everywhere, up to a height of 2500 feet (784 m.), strewn

with travelled granite blocks ; indeed the brink of every

terrace looks—seen from below—as if it were faced with

travelled blocks, which everywhere seem to belong to the

Divi Valley granite. Travelled granite blocks were found,

too, strewn up the slopes of the Omasvarre Mountain to a

height of 1 200 feet (376 m.)^viz. as far as I was able to

carry my researches. I believe they would be found
right up to the top.

From the western end of the Tag Lake the blocks have
moved along the Sag Valley, and then to the bottom of

the Balsfjord. The flat stretch of shore, 210 feet broad,

high, and covered with loose debris, is strewn with blocks

which without doubt belong to the Divi Valley granite.

From what I have thus explained we may safely

assume that an enormous mass of inland ice has once
moved from the frontier through the above-described

channels, down to the Balsfjord, and that it must, along

the Mauken, a distance of 10 miles from the fjord, still

have maintained a height of at least 2500 feet (784 m.)

above the then sea-level.

Before we follow the course of the blocks further, I

will refer to certain circumstances connected with it thus

far. About five miles to the westward of the mountain
plateau near the frontier rises the isolated mountain Store

Jerta to a height of 4500 feet (471 m.)—viz. about 1000 feet

(314 m.) higher than any of the surrounding mountains.

The Store Jerta is throughout built of hard crystalline

slate. On the very summit of this peak I found a large

block of granite which I feel confident is a travelled

block from the granite mass to the east of it.

Its birthplace must in that case have been at least

1000 feet (314 m.) loiver, and, as the Store Jerta has
been situated right in the track of the ice-stream from the

east, I am of the opinion that the ice has been screwed
up here to a very great height ; but I confess it seems
hardly possible to understand that it could be to such an
enormous height.

I have stated above that the Tag Lake lies 42 feet

higher than the spot where the Divi River enters the
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Maals River, and supposing that this was also the case

during the Glacial age the ice-stream must have moved
up an incline before it could reach the depression leading

down to the Balsfjord. This cannot, however, have
been the case. As long as the ice-stream had perfect

liberty to travel doiun an incline—here present in the

shape of the broad Maals River, along the southern slope

of the Mauken— it would hardly ever move in the oppo-
site direction up an incline, leaving, however, local

accumulations out of consideration. It might therefore

be reasonable to suppose that the configuration of the

land along the Divi Valley, and especially the Overbygd,
was very different during the Glacial age. A continuous,

though slightly inclining, surface must under these circum-
stances at that period have extended from the alpine

plateaux above the Divi Valley to the depression along
the Tag Lake, and the present configuration be caused
by subsequent erosion. It should be stated that the out-

let of this lake does not now follow the course of the ice-

stream towards the Balsfjord—which might have been
reasonably assumed—but is at the opposite, eastern,

ecd towards the Maals River. This seems to indicate

that the present declivity of the Overbygd in an easterly

direction in any case cannot be older than the close of
the Glacial age.

As stated, travelled granite blocks from the Divi A'alley

are found in great numbers along the northern slope of

the Mauken, towards the Tag Lake, upwards of 2500
feet (784 m.) ; but that these should have been raised
from lower levels to their present height seems
improbable. The northern slope of this mountain
does not lie transversely to the course of the ice-stream,

but longitudinally to it. Of course the screwing-up of
the ice may also take place in the latter case, but I should
say only in isolated spots ; this cannot have been the
case along the Mauken. Neither is it possible that the
bottom of the lake lay at that level in the Glacial age.

It must then have lain lower than the alpine plateaux by
the frontier, and even if we allow for enormous glacial

erosions, it would be impossible to believe that the
bottom then lay at such a height. As the blocks on the

Mauken cannot thus have been deposited along the
bottom of the ice-stream, nor brought thither through
screwing-up of the ice, we must assume that they have
been deposited from the surface of the ice-stream. The
latter being strewn with blocks, which at the frontier was
above 3000 feet (941 m.) high, has therefore, at 40 or 50
miles therefrom, had a height of 2500 feet. The surface
can, therefore, under this long journey, only have had a
very small declivity outwards.
From the western end of the Tag Lake the great ice-

stream has moved forward to the Sag \'alley, which, being
then as it is at present, has been able to receive it and
turn it in a north-westerly direction downwards to the
BalsQord. That the Sag \'alley cannot be of glacial
origin, produced by erosion, is clear from the very nearly
acute angle it forms with the Tag Lake depression. It

might also be assumed that the ice-stream here might
have moved forward across the Slet Mountain and the
long, narrow peninsula between the Malangen and Bals-
fjord, but that this was not the case is proved clearly by
the circumstance that travelled granite blocks are found
on this peninsula, or only at low levels, which I shall

presently explain.

It may be probable that the ice-stream from the Tag
Lake has met another descending from the Maartinder
in the Sag V^alley, but there is no middle moraine proving
this. On the other hand, travelled granite blocks are
but sparsely strewn along the north-western side of the
Sag Valley, at the foot of the Slet Mountain. Should
the Sag ^'alley, therefore, be of glacial origin, it might
more naturally be attributed to the ice-stream from the
Maartinder, but even then eroded before the great inland
ce-stream entered it. If, however, this was the case, the

former ice-stream must have been in motion long before
the latter, of which there is no probability.

We therefore come to the conclusion that the basin of
the Balsfjord, viz., the Tag Lake depression and the Sag
Valley, cannot be the result of the erosive action of the

inland ice, but that it existed prior to the Glacial age, and
that, in fact, the depression in question was the cause of
the ice-stream taking this course.

We will now follow the depression through the fjord

and adjacent sounds.
As soon as we leave the true bottom of the fjord the

travelled blocks are differently situated to those inland.

There are plenty of granite blocks to be found, but they

are everyivhere conjined to lower levels, viz., from the

shore-line up to 120 feet (38/«.). Above, there is none,

and the line of disappearance is very marked. My re-

searches have extended, on the eastern side of the fjord,

from the bottom to the sea ; on the western side,

though they do not extend so far, they go to show that

the conditions there are identical with those on the

eastern side. It is particularly significant that neither

here are the blocks found above a height of 120 feet along
the low, transverse ridge which runs from the Balsfjord

on one side westwards to the Malangenfjord, and on the

other, eastwards to the Lyngen and Ulfs fjords. Thus, the

outer Malang isthmus, which, rising slowly to a height

of 400 feet (125 m.), leads from the Bals to the Malang
fjords, is along the former strewn with blocks, but only at

lower levels. Above 120 feet they disappear. From this

also it is clear that the inland ice cannot have moved
forward across the Slet Mountain and the isthmus be-

tween the Bals and Malangen fjords, previously referred

to. From the bottom of the Nordkjos, a short bye fjord

of the Balsfjord, running eastwards, the Balsfjord isthmus,

two miles long, with a height of 250 feet (78 m.), leads to

the bottom of the Storfjord in Lyngen. Here, too, the

blocks are confined solely to lower levels towards the

Nord and Balfs fjords. The blocks have not reached as far

as across the isthmus to the Storfjord.

The blocks may in the same manner be followed along

the Ramfjord, which as a bye fjord runs from the mouth
of the Balsfjord eastward to the Bredvik Isthmus. From
the southern side of the mouth of the Ramfjord the

Anders ^alley runs in a southerly direction between lofty

mountains and with a steady incline. Here, too, travelled

granite blocks are found to a height of 120 feet, but not a

single one above. The case is the same along the sounds
around the town of Tromso. Further, I have followed

the blocks northwards, on the mainland to Tunnes, about

five miles from the town, but whether they have travelled

further along the Grot Sound I have not yet been able to

ascertain. The same applies to the Kval Sound. But

researches made on the islands outside this sound prove

beyond a doubt that the granite blocks from the Balsfjord

cannot ha\-e reached these islands by way of the Kval

Sound.
The greatest number of travelled blocks along the

Balsfjord belong, judged petrographically, to the Divi

Valley granite, blocks which might wdth certamty be

referred to the coast granite not having been found.

Along the sounds, too, the greatest number of blocks, if

not all, may be referred to the Divi \'alley granite : but

blocks belonging to the gray, streaky gneiss-granite of

the Kval Island are also met with here, some of which

mav even be referred to exact localities in the island.

.Among the rocks along the Troms Island and adjacent

sounds blocks of a coarse-grained syenite are also often

found. In the Divi Valley no varieties of syenite appear,

but they are often encountered combined with gneiss and
gneiss-granite on the coast. Although I have not yet

succeeded in finding syenite in place which with certainty

can be said to be petrographically identical with that of

these travelled blocks, I have every reason to believe that

thev" hail from the west.
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We have now followed the course of the blocks along a
continuous distance of 84 geographical miles—viz. 48 on
the mainland and 36 on the shores of fjords and sounds.
From what I have advanced here as regards the blocks

during their journey through the Balsfjord, it seems clear
that their transport here cannot be ascribed to a moving
stream of inland ice. The sharp line of demarcation,
above which no blocks are found, seems in itself to de-
monstrate this. The line extending for miles along a long
fjord and extensive sounds, and being so sharply deiined,
bespeaks that the transporting agency at work here must
have been far more regular during a length of time than
a stream of inland ice possibly could be. We have there-
fore every reason to conclude that these blocks have been
carried along the level of the sea on drift-ice, i.e. shore-ice.

As the block-transport appears from the first simul-
taneously along the long stretch of shore from the
Balsfjord, and past the Troms Island, a strong in- and out-
flowing current during the diurnal tides has in all proba-
bility been at work at a period when the level of the sea
was 120 feet higher than at present. And the strong
drift of the ice outwards must have been stronger than the
one inwards up thefjord. Travelled blocks of the K\-aI

Island granite are, therefore, notfound in the interior of
thefjord, but the case is different along the broad sounds
about the mouth of the fjord ; here the in- and outflowing
currents have had alternate sway, and here are alsofound
blocks of the Divi Valley, as well as of the coast granite.
There is another important circumstance which beyond

a doubt proves that the inland ice during the Glacial age
cannot have moved along this fjord, scouring the bottom.
Thus, if we consider the present depth, about 6co feet, and
remember that the level of the sea during the Glacial age
was about 600 feet higher than at present, and further
that great quantities of debris must have been deposited
at the bottom of the ice, it is evident that an ice-stream
moving through the fjord, and a sixth part of whose volume
rose above the then sea-level, must have reached several
hundred feet above the former—that is, the outgliding
stream must have reached several hundred feet above
120 feet, the line of demarcation for the blocks, as it then
lay at least 200 feet below the sea. If, however, this had
been the case, granite blocks should now be found at a
far greater height than 120 feet. Neither can the
Balsfjord during the Glacial age have formed a valley
along which the inland ice might move, as, in this case,
travelled blocks would have been found along the sides
at even far greater heights.

1 have, therefore, after the most careful researches
here, yard by yard, and extending over many years, come
to the conclusion that the Balsfjord is not of glacial
origin, but formed an incision or depression in the
?nou?ttai?!s of older origin than the Glacial age. And this
conclusion I believe >nay, in the main, apply to the question
of the formation of all fjords in the north of Norway.
But whether it is applicable to all fjords in the whole of
Norway I shall not attempt to answer.

There may, however, be reason to assume that the
explanation of the fjord-formation in parts which have
lain under an earlier Glacial age as being of glacial origin,
is rather based on speculation than such careful and
minute researches as those I have referred to here, and
which may, perhaps, contribute to prove the correct
theory. Karl Pettersen
Tromso Museum

VARIABLE STARS^
'T'H IS catalogue may be regarded as complemental to
* the " Catalogue of Known Variable Stars," by the
same author, which was read before the Royal Irish

' A Citalogiie of Suspected Vriririble Stars, with Notes and Observa-
tiotis, by J. E. Gore, M.K.I. A., F.R.A.S. A paper read before the Royal
Irish Academy, May 12, 1884.

Academy, January 28, 1884. It contains a list, including

lettered numbers, of 745 stars in which some change of

magnitude is suspected. The stars are tabulated in order

of Right Ascension for the epoch i88o'o, and in separate
columns are to be found particulars of the supposed
change of magnitude and the authority on which the sup-

posed change rests. In the "Notes and Observations "•

by which the Catalogue is followed are given particulars

of the history of each star, together with observations by
the author of such stars as have received attention from
him. The work is accompanied by a map showing the

distribution of known and suspected variable stars.

A catalogue of this character forms a valuable working
catalogue for the observer's use. By further observation

suspected variation will in some cases be proved to be
real, and the stars claim a place in a catalogue of known
variables. A claim of this kind might indeed already be
made in the case of Nos. 234, 455, and 635 of Mr. Gore's

list. It may just be mentioned in passing that the place

of No, 234, U Canis Minoris, is incompletely given in the

Catalogue. Its more exact place for 1880 is R.A.

yh. 34m. 49s., Decl. + 8° yj'i. There are other cases in

which, though the period is as yet indeterminate, the fact

of variation and its amount may be stated with some con-

fidence. On the other hand further observation may tend

to throw a doubt on the suspicion of change m the case

of other stars, and (as our author observes) " these must
of course be removed from future catalogues," In the

notes to No. 287 of his Catalogue a Hydrte, Mr. Gore
quotes remaiks by Sir John Herschel, Dr. Schmidt, and
Dr. Gould to the effect that the supposed variability of

this star may possibly be due to the influence of its ruddy
colour on the estimates of its brightness. Is it not possible

that the effect of colour on estimates of magnitude as

respects difterent observers, or the same observer at

dift'erent times, has hardly received so much attention as

it deserves ?

Large as is the number of stars included in Mr. Gore's

Catalogue, further additions might be made to it. Com-
paring it, for instance, with the Table of Suspected
\'ariables extracted from Mr. Chandler's unpublished

Catalogue by Prof Pickering, and printed in his " Recent

Observations of \'ariable Stars " in the Pi-oceedings of

the American Academy, we find some 30 stars which are

not included in Mr. Gore's list, and it is probable that

others might be found in other quarters also. Indeed the

experience of most variable star observers would probably

suggest the view that cases of slight but distinctly recog-

nisable light variation are relatively numerous.
.\ word in regard to No. 445 in the Catalogue may

possibly help to avert the chance of a little confusion in

the future. This star was entered as U Bootis in Prof
Schcinfeld's first Catalogue of Variable Stars, but was
rejected by him in his "Zweiter Catalog." There is

another star called U Bootis by Mr. Baxendell in a paper in

the Manchester Lit. and Phil. Soc. Proceedings, vol. xxi.

No. II, the place of which, brought up to 1S80, is R.A.

I4h. 48m. 47s., Dec!, -f iS° lo'-g. This star has a period

of I75'S days, with a range of magnitude from about I3'5

at minimum to about 9'2 at maximum.
In conclusion we commend to the attention of all who

are interested in the subject of variable stars a work the

preparation of which must have entailed on the author a

considerable amount of labour both as compiler and
observer.

NOTES
A Berlin telegram announces the sudden death of Dr. Einil

Riebeck, at Feldkirch, where he was preparing for another five

years' journey. Our first review in this week's Nature refers

to some of the last results of Dr. Kiebeck's journeys. Either

directly or indirectly he has done good work for science in
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various parts of the world. He was a liberal patron of explorers ;

the recent researches of Dr. Schweinfurth, in Socotra, for

ex.imple, were carried out at Dr. Riebeck's expense. His death

is a serious loss to science.

The death is also announced, at the age of sixty-seven years,

of Mr. W. S. W. Vaux, F.R. S., the well-known numismatist

and Oriental scholar, and Secretary to the Royal Asiatic

.Society.

We have still another death to record this week—that of M.

Henri Tresca, an eminent French physicist and mechanical

engineer. He w.as born at Dunkirk in 1814. He studied at the

Polytechnic School, and on leaving it entered the corps of the

Fonts et Chaussees, but soon afterwards quitted the service in

order to devote himself to scientific study. In 1850 he was

appointed principal inspector of the French Section of the

Exhibition at London, and afterwards became sub-director of

the Conservatoire des Arts et Metiers, and he there filled with

great distinction the Chair of Industrial Mechanics. In 1872

he was elected a Member of the French Academy. Of his

numerous works may be mentioned his "Cours de Mecanique

Appliquee " and his " £coulement des Liquides. " The Aca-

demy of Sciences, on hearing of his death from the President,

M. Boulay, closed the sitting as a mark of grief

We are informed that Dr. Barius, Surgeon-General to the

French army in Tonquin, died on the loth in Haiphong after a

short illness caused by overwork and anxiety in that unhealthy

climate. Dr. Barius is well known to the scientific world from

his meteorological writings, especially his able and exhaustive

" Recherches sur le Climat du Senegal." While in Haiphong

Dr. Barius took the trouble to make observations every day at

10 a.m. and 4 p.m., which he reduced and fcrsvarded to Hong
Kong, and his loss is severely felt ; but some time before his

death he mentioned in a letter that the meteorological observa-

tory, of which he had urged the necessity, would be started in a

few months.

At the Oxford Commemoration, last week, the honorary

degree of D. C.L. was conferred upon Prof. Huxley.

The organising committee of Section A of the British Asso-

ciation have arranged for the following discussions at the Aber-

deen meeting:— (i) On Kinetic Theories of Gases; (2) On
Standards of White Light. It would be convenient if those

wishing to take part in the discussion would send in their names

before the meeting to the Recorder of Section A.

The Council of the Society of Arts have awarded the Society's

silver medals to the following readers of papers during the

session 1884-85 :—To .A.nton Jurgens, for his paper on " The
Preparation of Butterine." To P. L. Simmonds, for his paper

on " Present and Prospective Sources of the Timber Supplies of

Great Britain " To A. J. Ellis, B.A., F.R. S., for his paper on

"The Musical Scales of Various Nations." To Thomas
Wardle, for his paper on " Researches on Silk Fibre." To H. H.

Johnston, for his paper on "British Interests in East Africa,

especially in the Kilimanj.iro District." To E. C. Buck, for

his paper on "The Agricultural Resources of India." To
Mancherjee M. Bhowuaggree, for his paper on "The Present

Condition and Future Prospects of Female Education in India."

To Dr. Frederick Siemens, for his paper on "Tempered Glass."

To Frederick J. Lloyd, for his paper on "The Chemistry of

Ensilage."

If the few details that have reached us in the form of news-

paper accounts are to be relied upon, Clifton Hall Colliery, near

Manchester, in which the great explosion occurred on Thursday

last, killing 140 men and boys, appears to have been dry and

dusty and at the same time very free from firedamp. It remains

to be seen whether those who investigate the causes of this

accident will give due weight to the now undeniable influence of

coal-dust, instead of contenting themselves with putting forward

the usual set of traditional guesses and assumptions, which, it is

to be feared, have too often supplied the place of those careful

and exhaustive methods of inquiry and deductive reasoning that

are alone capable of dealing with the apparent mystery in obscure

cases of this kind. It is noteworthy also that this explosion has

occurred in the inspection district in which shot-firing is sup-

posed to be altogether prohibited except when the workmen are

out of the mine ; and it will be a curious commentary upon the

late high-handed attempt of the Home Office to force a rule of

the same kind upon the other mining districts of the country,

should it turn out that the accident in question was not originated

by a shot but was due to some other cause, such as the ignition

of a local accumulation of fire damp. We await the result of

the inquiry with very great interest.

Mr. J. R. Henderson, M.B. (Edin.), F.L.S., zoologist of

the Scottish Marine Station, Edinburgh, has been appointed

Professor of Biology in the Christian College, Madras. This is,

we understand, the first Professorship of Biology which has been

founded in India. Mr. Henderson had a very distinguished

career in the University, being awarded, among other honours

in natural science, the Dobbie Smith Gold Medal. He is at

present engaged in describing the .^nomura collected during the

Challenger Expedition.

Prof. T. C. Mendenh.^ll, of the University at Columbus,

has received an appointment in connection with the United

States Signal Service. This is an important accession to the

scientific staff of the Meteorological Service of the United States,

and is another instance of the enlightened policy carried out by

General Hazen, the Chief Signal Officer. The high-class con

tributions to meteorology we receive from time to time from

the office of the Signal Service are the outcome of these

appointments.

To the American Meteorological Journal for June Mr. H.

Allen Hazen sends a short but interesting communication on

thunderstorms and air-pressure. Thunderstorms may be divided

into (i) common storms with light winds, more or less rain, and

genei'ally not very heavy thunder ; (2) those preceded or attended

by a high and sudden wind : and (3) those that may be termed

electric storms, mostly experienced in the west of the States, and

of which little has been written or is known up to the present

time. .\s to this third class, it is alleged that storms occur in

the west with heavy electric discharges, and more or less wind

but no rait!. These storms the Signal Service proposes to inves-

tigate most carefully, particularly since, if it be conclusively

shown that thunderstorms occur unaccompanied by any rain, a

contribution of no ordinary importance will be made to the

theory of the thunderstorm. It gives us the greatest pleasure to

learn that the American observers are urged to take readings of

their aneroid barometers every five minutes during thunder-

storms, together with non-instrumental observations of rain and

other accompaniments of the storm. In this department of

meteorology, accurately observed facts continue still to be the

great desideratum.

D r.T.\iLS of the recent violent volcanic eruptions in Java, ofwhich

brief telegraphic intelligence has already been published, have

now reached Holland. The volcano of Smeru has been active

for many years, casting out fire and smoke, but on April 17

and 18 an eruption of extraordinary violence occurred. The

mountain is regarded as the highest volcano in Java, and takes

the form of a handsome, regular cone. On the present occasion

the side of the mountain for one-third of the way down from

the summit is described as having been burst open, a tremendous

cleft being formed, from which a torrent of lava and mud was

ejected. A whole estate called Kalibening was overwhelmed,

the manager and a large number of Javanese labourers being
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carried away by the torrent. From the reports it appears that

the eruption of Sinera was accompanied by volcanic disturbance

all over the western part of Java. A mud spring, or rather lake,

bubbled up into the Preanger, in West Java ; a volcano, Slamat,

lying west of the Merapi (itself a quiescent volcano), has

manifested signs of renewed activity, as has Klut, farther to the

east. Lamongan, lying still farther eastward, throws out

showers of ashes, and in Rotti, an island near Timor, mud has

issued from the side of a mountain, and has overflowed a district

described by the natives as twenty minutes' journey in breadth.

M. Gaston Tissandier made, on Friday, June 20, an ascent

with a photographic apparatus to take instantaneous views. Not

less than twenty-four were obtained on the trip, which began a'

2 o'clock and lasted up to 6. The departure took place at

Point du-Jour (Paris), and the descent in the vicinity of Rheims.

Mr. R. Anderson, F.C.S., has in the press a new and

enlarged edition of his work on " Lightning Conductors, their

History, Nature, and Mode of Application." Messrs. Spon are

the publishers.

Mr. Morris, the Government botanist of Jamaica, delivered

an address before the Jamaica Institute on the 7th ultimo on the

scientific work done, and still to be done, by that establishment,

more especially in the local museum. The latter is still in

course of formation, but during the past four years there have

been brought together collections of the fish, birds, insects,

shells, and an illustrative collection of other island productions.

The geological collection is described as being of a most com-

plete and useful character. It shows not only the nature, age,

and character of the rocks, their chemical constituents, fossil

contents, and mineral wealth, but also deals with such topics as

the nature and origin of soils, the character and quality of

building stone, &c. The collection of Jamaica birds contains

about :oo specimens, leaving 89 still to be added before it can

be regarded as complete. The insects of Jamaica, Mr. Morris

says, are comparatively little known to science, and this field is

especially recommended to local collectors. Up to a few years

ago the fish of Jamaica could best be studied in Boston and

Washington Museums, but the local museum has lately com-

menced a collection of food fishes, and about 60 .species are

already carefully arranged and classified. Little, however, has

been done of a practical and tangible character to develop the

fisheries of the island. 630 species of land and freshwater shells

have been found in Jamaica ; these are being carefully arranged,

and indicate that the island forms a rich province in the class

MoUusca, and that " the classes of phenomena within her narrow

limits afford room for the highest order of scientific studies."

Jamaica is particularly rich in ferns ; it contains about 500 species,

which is one-sixth of the ferns of the whole world. The orchids

and grasses are also being prepared for the museum, and it is

hoped as opportunity offers to add a good collection of the

medicinal and industrial plants. Here, as in his annual reports,

which we have noticed on their appearance, Mr. Morris dwells

on the immense economical value of a properly ordered and

complete museum to an agricultural colony like Jamaica. There

is no lack of materials ; the difficulty has been to collect, pre-

serve, and systematically arrange collections and place them in

such a state and under such conditions as to conduce to their

due and proper utilisation.

In the first days of August next an International Botanical

and Horticultural Congress will be held in Antwerp. Amongst
the questions which will be suggested for special consideration

is the flora of the new Congo Free State, the methods of culture

already existing there, and the possibility of acclimatising new
))lants, The commission appointed to carry out the preliminary

arrangements for the Congress has drawn up a series of ques-

tions, which, with the help of the Association Internationale

.-Vfricaine, has been sent out to the Congo for replies. A special

sitting will be devoted to this subject, and a herbarium of the

principal flowers and plants of various neighbourhoods in the

State and a collection of fruits and seeds will be accessible to

members. The queries sent to the Congo refer to the nature of

the soil ; the maximum and minimum temperatures ; the climatic

conditions ; the conditions favourable to cultivation, and those

which are unfavourable ; the food, medicinal, poisonous and

industrial plants ; the help which Central Africa offers to

botanists for the study of tropical flora and physiology ; the culti-

vation of vegetables on the Congo ; the principal enemies of

cultivation in the vegetable and animal kingdoms ; and the best

mode in which botanists and gardeners can utilise the labours of

the Congo explorers. Like other recent Congresses the Inter-

national Botanical and Horticultural Congress this year will

apparently be mainly occupied with questions relating to Mr.

Stanley's new State.

We have received from Mr. F. W. Putnam, the Curator of

the Peabody Museum of American Archjeology and Ethnology,

two papers by him : one, a first notice of the pine grove or forest

river shell-heap, near Salem ; the other, remarks on chipped

stone implements, which we noticed on its appear.ance in the

Bullelin of the Essex Institute.

Mr. J. Macdonald Cameron has printed a report on the

bituminous deposits of the Camamu basin of the province of

Bahia in Brazil. In addition to the purely commercial portion

of the report, there is much interesting information with regard

to the various descriptions of these oleaginous deposits. Mr.

Cameron has some interesting remarks on the influence of the

mangrove on the muddy swamps on the coast. The dirty

greyish black mud in which the mangrove vegetation is very

luxuriant, resembles that noticeable in England in rivers and

streams on the banks of which oil or soap works are situated.

He inclines to the opinion that this mud is princip.illy formed by

the continuous decomposition of the roots and branches of the

mangrove trees. The tidal currents ebb and flow slowly, and

hence do not sweep away the mud. Thus abundant food for the

tree is ensured, "as well as a store of oleaginous material for

the use of distant generations of human beings."

We have received the report of the Hackney Microscopical

and Natural History Society for the past year. Mr. GreenhiU's

paper on Hackney Brook is of much interest, although the title

is suggestive of the investigation in the Hampstead ponds under-

taken by the immortal Pickwick Society. Mr. Greenhill has

hitherto classified the stone implements which he has found in

north and north-east London into (l) Hackney brook, (2) Lea

valley, (3) Thames valley ; and the purport of his paper is to

arrive at a sound theory as to the comparative age of these three

valleys and their implements. The principal conclusion of the

paper is that the brook and its valley were not formed till long

after the Stone age. Dr. Cooke's presidential address is a

novelty ; it is a Christmas vagary, describing the characteristics,

the whims and oddities of the individual "chips" who attend

one of the society's excursions.

The Annual Report of the Bedfordshire Natural History

Society refers to the work of preparing a new flora of the county.

It is hoped that the first part of the work will shortly be ready

for print. The Transactions of the past two years have con-

tained a complete list of the phanerogams, mosses, and Characea;

of South Bedfordshire, by Mr. Saunders, and attempts are being

made to form similar lists for other parts of the county. The
papers read were few in number, but these do not represent the

work of the Society. A scheme of village lectures on scientific

subjects has been carried out with success.
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In a paper read at the last meeting of the Librarians' Associa-

tion, Mr. J. R. Boose describes the progress of Colonial public

libraries. Commencing with those in the Dominion of Canada,

he stated that as far back as 1779 there was a public circulating

library at Quebec. He then traced tl".e progress of the public

library system up to the present, giving a detailed account of

the Parliamentary Library at Ottawa, and also referring to the

recent establishment of free public libraries. He then traced

the progress made in the Australasian colonies, dealing separately

with the libraries of Victoria, and stated that the establishment

of public libraries in those colonies only dated from the second

decade of the present century. Their growth, however, had

been of extraordinary rapidity ; the statistics for Victoria showed

that there were 143,073 volumes in the public library of INfel-

bourne, 317,295 in the libraries of the colony, and that these

institutions were visited in 1883 by 3,100,000 persons. Mr.

Boose, after describing the libraries of the other Australian

colonies, referred to those of the Cape Colony, Natal, Singapore,

Jamaica, British Guiana, Trinidad, the Bahamas, &c. , and, in

conclusion, observed that it was scarcely possible to overrate the

advantages of these institutions, inasmuch as, in addition to their

existing collections of books, every effort was made to enrich

them by such valuable works of reference as were too costly to

be purchased privately, and were only presented to libraries

having a recognised status. He thought therefore that the

Colonial Governments should provide means annually for their

proper maintenance, and not throw the cost of them on the

municipal authorities.

The additions to the Zoological Society's Gardens during the

past week include two Barbary Apes (Macacus iniiiis) from

North Africa, presented respectively by Mrs. Allison and Mrs.

D. Fox Tarratt ; two Common Marmosets {Hapale jacchus)

from Brazil, presented by Col. Howell Davis ; two Brown

Bears
(
Ursus arclos) from Russia, presented by Mr. Walter

Holdsworth ; two Bandicoot Rats {Mus bandicota) from India,

presented by Col. C. S. Sturt, C.M.Z.S. ; an American Robin

(Turdits migratorius) from North America, presented by Mr.

H. Keilich ; two Partridges (Perdix cinerea), British, presented

by Mr. H. J. Snelgrove ; an Azara's Fox (Cants azara) from

South America, a Pleasant Antelope {Tragdaplms grains 'i )

from West Africa, six Common Chameleons {Chanueleoti vul-

garis) from North Africa, purchased ; a Japanese Deer {Cerviis

sika i ), three Canadian Beavers (Castor canadensis), a Chiloe

Wigeon (Mareca chiloensis), seven Australian Wild Ducks (Anas

supirciliosa), bred in the Gardens.

OUR ASTRONOMICAL COLUMN
The Periodical Comets of De Vico and Barnard.—As

was first pointed out by Prof. AVeiss, there is a certain degree of

resemblance between the elements of the comet discovered by
Barnard in July, 1S84, and those of the comet of short period

detected by De Vico in August, 1844, which Leverrier con-

sidered w.as probably identical with the comet observed by
Lahire at Paris in 1678, though not known to have been seen in

the long intervening period. It appears from Briinnow's minute
investigation of the orbit of De Vice's comet that the mean
motion at perihelion passage in 1844 is not determinable from the

observations within very narrow limits, as might rather have
been expected, considering the degree of precision with which
that comet was observed from the beginning of September to

the end of December, Mr. Otto Struve's observations in par-

ticular being of remarkable excellence. According to Briinnow's

later calculations, the results of which were published in his

" Ann Arbor Notices," the mean motion was close upon 650"

daily, but he considered that it might be as small as 640" or as

large as 660", or, in other words, that the period of revolution

at perihelion passage in September, :S44, might be as long as

2025 days, or it might not exceed 1964 days. Dr. Beiberich

finds the period of Barnard's comet 1959 days, and Mr. F.gbert,

of Albany, U.S., 1970 days, so that the periods of the two

comets are pretty accordant ; but the interval 1844-1884 does

not correspond thereto, and the differences that exist in the

other elements, notwithstanding the general similarity remarked

by Wei^s, point to considerable perturbation in this interval,

supposing the identity of the comets. De Vico's comet in the

orbit of 1844 could not have approached near to the planet

Jupiter, to which body we are accustomed to look, as the great

disturber of cometary orbits, but there is the possibility of a very

close approach to the planet Mars, and this is also the case in a

striking degree with Barnard's comet, which, in Dr. Berberich's

last ellipse, is less than o'ooS of the earth's mean distance from

the orbit of Mars in about 350° 50' heliocentric longitude ; as

already pointed out in this column, there may have been a close

approach of the two bodies at the end of 1873 or beginning of

the following year. The nearest approximation of the orbits of

1844 and 1884 is 0-043 in heliocentric longitude 310°, and there

is another approximation, 0-065, '" 143°- ^' present, however,

the identity of the comets of De Vico and Barnard is to be

regarded as at least doubtful.

The Double- Star 19 (Hev.) Camelopardi.—The annual

proper motion of the principal component of this double-star,

which is 2 634, resulting from a comparison . of Groombridge's

Catalogue (mean year of observation 1808-4) with the Greenwich

Catalogue of 1872, appears to be -o"-297 in right ascension,

and 4-o"-i64 in declination, the accurate trigonometrical formula

being employed. For the relative motion of the smaller com-

ponent with respect to the principal one, we may compare

Struve's epoch for 1S34 with a mean of the measures of

Dembowski, Flammarion, and Asaph Hall between the years

1875 and 1879, viz.

—

1834-15 ... Pos. 34°8-57 ... Dist. 34'o42

1877-29 ... ,, III • ,, 20-303

Whence we find for the annual relative motion in right ascension

-I- o"-S58 and in declination - o"-302, and we have thus a con-

firmation of the opinion expressed by M. Flammarion in his

" Catalogue des Etoiles Doubles et Multiples en Mouvement

relatif certain," that the smaller component has a real motion,

more rapid than that of the principal star, of contrary sign, and

not far from parallel to it.

A Daylight Occultation of .\ldebaran.—On July 9,

civil reckoning, Aldebaran will be visibly occulted in this

country about noon. If the distribution formula of Littrow

and Woolhouse are applied, the following expressions result for

finding the Greenwich mean times of disappearance and re-

appearance, and the angles from north point

—

Disappearance ... July 8, 23h. 26-7m. - [0-2369] L-t-[9-Sl44] M
Reappearance ... July 9, oh. i5-3m. 4-[9-ll26] L-(-[9-4l89] M

Angle at Disappearance 49°-3 + [0-542] L - [8004] M
,, Reappearance 32l°-6- [0-528] L- [8-701] M

Here the Latitude of the place is put =5o'-fL, and M is the

longitude in minutes of time, positive towards the east. If we

apply the formula to Oxford, we have L = -n°-76, and

M= - 5-043 m., and hence

Disappearance, July 8, 23h. 22-om. at 55°.^

Reappearance July 9, oh. i4-2m. at 316°.

It should be added that the above quantities within square

brackets are logarithms.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1S85, JUNE 28 TO JULY ^

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich onJune 28

Sun rises, 3h. 48m. ; souths, I2h. 2m. 58-73. ; sets, 2oh. i8m. ;

deck on meridian, 23° 16' N. : Sidereal Time at Sunset,

!4h. 46m.
Moon (one day after Full) rises, igh. 58m.*; souths, oh. 27in. ;

sets, 4h. 58m. ; decl. on meridian, 18° I S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 3 43
Venus ... 4 56

Mars ... I 50

Jupiter ... 8 45
Saturn ... 3 19

12 8

13 8

9 S3
15 50
n 29

20 33 • 24 33 N.

21 20 ... 22 55 N.

17 56 ... 21 25 N.

22 55 - " 45 N.

19 39 • 22 31 N.

Indicates that the rising is that of the preceding day.
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Oc-cultations of Stars hy the Moon

30
July

Ju

.. 13 Capricorni.

.. 14 Capricorni.

B.A.C. 7774.

Mag.

6

5

6

Disap.

I 36

Reap.

1 7
2 22

3 59

Corresponding
angles from ver-

119 239

«S8 233

Phenomena of Jupiter's Satellitis

July
22 35 III. occ. reap.

20 28 IV. eel. reap.
29 ... 20 26 I. tr. ing.

22 46 I. tr. egr.

30 ... 20 56 I. eel. reap.

The Occultations of Stars and Phenomena cf Jupiter's Satellites are such

as are visible at Greenwich.

July 3, 23h.—Sun at greatest distance from the Earth, the

distance being one-sixtieth part greater than the mean distance.

GEOGRAPHICAL NOTES
The Royal Geographical Society have decided to send out

another African expedition. This time the region to be explored

is one of more than usual interest, and the method of procedure
will be considerably different from that which has been hitherto

usually followed. We have had many lines run through .\frica

in all directions, and what is now needed is the leisurely study

of the continent in detail. This is what will be done by the

expedition which will leave England in August next, under Mr.

J. T. Last, who, as a lay agent of the Church Missionary

Society, has done admirable work in the Zanzibar interior. Mr.
Last, after making up his caravan at Zanzibar, will proceed

south to Lindi, to the north of the mouth of the Rovuma River.

Thence he will proceed to the confluence of the Rovuma and
Lutende Rivers, and fix the longitude of the junction—an

important geographical point not yet settled. He will then

go on in a generally south-westerly direction, and, before reach-

ing the north end of Lake Shirwa, turn southwards and make
for the Namulli Hills, which, with other new features in this

region, were discovered by Consul O'Neill in the end of 18S3.

Here Mr. Last will establish himself and make a detailed study

of the whole region in all its aspects. He will make a com-
plete survey of the surrounding country, its topography, its

people, its botany, economic products, climate, and languages.

When this is completed Mr. Last will [enter the valley of the

Likiigu River, which rises in the neighbourhood of these hills,

and follow it down to the coast of Quizungu, whence he will

travel south to Quilimane or north to Angoche, and thence to

Mozambique. Mr. Last will make a special point of collecting

all possible information concerning the country he parses

through, its changes ; its people, their customs, languages, &c.
;

the climate, its sanitary conditions, and its suitability for the

introduction of European and other economic plants.

The last number of Petermann's Mittheiliingen contains the

conclusion of Herr Schunke's account of Kaffraria and the

eastern borderlands of Cape Colony ; the Panama Canal, with a

map, by the Editor ; the German possessions on the Slave coast,

also with a map, by Herr Langhans : the latest explorations in

Costa Rica, by Dr. Polakowsky. This last is specially interest-

ing. It is a continuation of a paper, published two years ago,

and describes ten additional journeys to various p.arts of

Costa Rica by Dr. Thiel the bishop. It is unfortunate

for science that this ecclesiastic, whose energy in educating

his flock and whose thirst for scientific investigation are alike

remarkable, should have been expelled by the Costa Rican
Government, and that in such haste that he was compelled to

leave behind him all his journals, collections, scientific observa-

tions, &c. He travelled and lived much amongst the various

tribes of Indians, and studied their dialects, the antiquities, and
ethnolog)' of the country. He is at present visiting the eastern

coasts of Nicaragua and Honduras in order to collect Indian
antiquities and the remnants of Indian languages. The same
paper also contains a report of a journey in Costa Rica by Padre
Fernandez.

A CORRESPONDENT Writes to Ausland from Santiago to

correct a mistake as to a reported discovery of a glacier in Chile.

The glacier in question is called the Ada glacier, and occupies
the upper end of the Cajon de los Cipreses, a branch of the
valley of Cachapual. In a note which appeared in the fourth

number of Ausland this year and was copied from the Proceed-

ings of the Royal Geographical Society, the discovery of this

glacier was attributed to Dr. Giissfeldt. Some years previously

the same discovery had been ascribed to Mr. Charles Wiener.
The fact is, the correspondent states, the glacier has been known
to the visitors to the baths of Cauquenes for the last twenty years

at least. MM. Wiener and Giissfeldt, like other visitors to the

baths, had had their attention called to it, and each in turn was
consequently credited with its discovery.

The French Minister of Public Instruction has published a
report which he h.as received from M. Chaft'anjon, a professor in

Guadeloupe, giving an account of his mission on the Orinoco.
In order to investigate fully the hydrography of the river he has
often found it necessary to travel far away from the banks on
both sides, and he has thus been able to survey the former beds.

He has also obtained the materials for a geological map of the

region and for a description of the phenomena attending the

formation of this part of the earth's crust. Hitherto we have
had only vague ideas respecting the Indian races, because they

were without history or ancient remains. Prof. Chaffanjon has

discovered in five different places inscriptions and pictures in

granite, which he has carefully copied. He has collected a

crowd of ethnological objects amongst the Caribs, the Panaies,

and the Mapoyes. He hopes also to be able to fill certain gaps
in the zoological and botanical collections in the Paris Museum.
The report is accompanied by a sketch on a scale of I to 660,000
of the course of the Orinoco between Caicara and Ciudad
Bolivar, which gives a considerable number of names new to

geography.

The Berlin Geographical Society has decided to erect a

monument at the burial place of the late Dr. Nachtigal, at Cape
Palmas, and all Germans are invited to send contributions to the

fund for this purpo-e.

ELECTRICAL DEFINITIONS,
NOMENCLATURE, AND NOTATION"-

\X7ITH the rapid progress that has lately been made in
' ' electrical science and its applications, there has sprung
up a new and fast-increasing class of practical electricians.

These, partly from necessity and partly from well-meant respect,

have adopted and applied the old terms and expressions which
appeared suitable to their predecessors, as well as coined not a

few new ones, until now their vocabulary is in considerable con-

fusion, and, as all must admit, requires sifting and reform.

Nothing is more tantalising and perplexing than the different

modes of expression and symbols used by different authors, and
sometimes by the same author, to explain and interpret one and
the same thing or result. All this might be avoided if an in-

ternational system of definitions, nomenclature, and notation

was agreed upon and legalised. The rapidity with which the

new definitions of the ohm, ampere, and volt (issued and legal-

ised last spring at Paris by the International Congress of Electri-

cians) were universally adopted, shows this. These definitions

should be still further extended to other electrical units. They
should embrace a suitable system of notation, whereby electri-

cian could represent in symbols and letters, terms, expressions,

and formulae of common occurrence, in a similar manner to that

adopted by chemists in connection with chemical elements and
their combinations. Last session the author promised a commu-
nication to the Society on this subject, and, being again re-

minded by the Secretary of his unfulfilled promise, he now sub-

mits a few of the more apparent instances where ambiguity or

want of uniformity exists, with suggestions, in the hope that a

discussion may follow, and that a Committee of this Society may
be formed to consider and draw up a series of definitions,

nomenclature, and notation that would be generally acceptable.

The proposed Committee might then confer with the French
Committee, also w ith a similar Committee appointed by the

British Association, and, finally, this important question should

be referred to the International Congress of Electricians, in order

that they may legalise and issue their decisions in a similar

manner to that adopted by them in the case of the ohm, the

ampere, and the volt. Undoubtedly, if such a course were

adopted, most beneficial results would accrue to all concerned.

' Paper read before the Society of Telegraph Engineers and Electricians

on May 14, 1S85, by Prof. .Andrew Jamieson, C E., F.R.S.E., Member.
Principal, College of Science and Arts, Glasgow.
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Only last November M. Hospitalier brought this subject

prominently before the International Society of Electricians at

Paris, and strongly advocated an investigation, so that you shall

no doubt have their support and concurrence.^

Exa/iipks.—(i) At the very outset students are perplexed by
such different terms as "Ordinary- or Static or Frictional or

High-tension Electricity." One author will tell his readers or

students :
" For a long time the name Frictional Electricity was

given to a group of phenomena produced by electrical charges.

This is an improper expression, because friction is only one

means for producing electrical charges."' Another says:

"Static Electricity is, however, a misnomer: it has no exist-

ence : all the phenomena are due to static strains, but there is

always a gradual loss called leakage, which is, however, the

current due to the actual conductivity of all circuits, and every

motion set up by so-called static electricity implies a transfer of

energy and action occurring in a field of force set up in the form
of strains in the particular inductive circuit in which the motions

occur."'' A third objects to the word "tension" in respect to

electricity, and points out that "all the phenomena observable

in connection with so-called High-tension Electricity may be
produced by electricity drawn from batteries or dynamos if the

electromotive force or difference of potential is sufficiently in-

creased." Would not the term "Electro-statics" be more
suitable and comprehensive ?

^

(2) The old nomenclature "vitreous" and "resinous," as

applied to substances which, when rubbed by certain other sub-

stances, produce opposite electrical properties, and the scholastic

one and two fluid theories based upon these effects, should be

discarded for the more comprehensive modern theory of electric

polarity of molecules or continuous particles, expressed by
"positive" and "negative," or by the algebraical signs (4-)

and (-).

(3) "Electrics," "dielectrics," "non-conductors," " insu-

lators, " and " isolators " are terms used by different writers to

express a condition or behaviour of certain materials with respect

to electricity, in contradistinction to the terms "non-electrics"

or " conductors " as applied to other materials. The words
" electrics," " non-conductors," and " non-electrics " are, strictly

speaking, meaningless, because all materials may be termed
electrics and all conductors, only differing in degree. The
words "isolators" and "isolation" (from the French verb

isoler, to isolate or separate) should give way to "insulators"
and " insulation " as applied to substances which offer a com-
paratively greater resistance to electricity than semi or good
conductors used in connection with the apparatus being referred

to at the time.

The term " dielectric " ® was first used by Faraday on finding

that conduction was effected by induction (of polarity from
molecule to molecule), and is generally employed by practical

electricians when speaking of the inductive capacity of the insu-

lating material surrounding the conductor of leading wires or

submarine cables, or that placed between the plates of a con-

denser. In this sense, viz., of a body transmitting electric

induction, or capable of undergoing electric stress, and retaining

the stressed condition, it is a very appropriate term to use.

* Communication faite ^ la Soci^te Internationale des Electriciens, le

3 Novembre, 18S4, par M. E. Hospitaller sur L'Unit€de Definitions, Conven-

tions, Notations, et Symboles Electriques (r'zVt* Z.'^/tr/r/V/V«, isDecembre,
8S4).

" Sur la proposition du President, I'assemblee decide qu'une Commission
sp^ciale seranomm^e li I'effet de rechercherles
pour les notations electriques et de codifier ces
" M. le President propose, au nom du Bur

la Commission des notations electriquez

—

"MM. Ed. Becquerel

:illeures methodes \ a

E. E. Bla
Mari^-Da
Tresca
Maurice Le\y

Fdlix Lucas
Mercadier
De Meritens

:au, d'appeler a faire partie de

MM. H. Becquerel
G. Cabanellas

J. Capentier
Gauthier-Villars
E. Hospitalier
D. Monnier
D. Napoli
Pollard

J. Raynaud

The

M. V. Willie

idopte cette liste il I'l

ed by Faraday. (See " Experimental Researches,'

Michael Faraday, p. 82, Art. 264.
3 •' Electrician's Pocket-Book," by E. Hospitalier, p. 5.

•* " Electricity," second edition, by Sprague, p. 6, .Art. 20.

5 "Electricity and Magnetism," by Clerk Maxwell, vol.

6 Faraday's "Experimental Researches." p. 364.

dielectric to express that substance through or acros;

forces are acting." (See also pp. 537, 538.)

, part I.

" 1 use the word
yhich the electric

(4) The term " accumulator " is the name given in several

text-books to apparatus, such as the Leyden jar or condenser,

for receiving and retaining quantities of electricity, but has been

lately inappropriately applied to secondary batteries, which do

not accumulate electricity.

(5) "Cascade," as applied to Leyden jars, should give way
to " series."

(6)
" Tension "1 "potential," and "electro-motive force,"

are terms which, when variously and indiscriminately applied,

have given rise to considerable confusion, and a great deal of

writing in trying to define them. If we consider "tension" as

simply the stress put upon the current by the electro-motive force,

and not in the sense that it used to be employed (for example

:

"Join up a battery or set of condensers for tension"), it might

do very well if kept in its place ; but it can easily be dispensed

with. " Potential" is a word that has also given great trouble.

We find in Sprague's "Electricity"- no less than three pages

devoted to an explanation of the different ways in which the

words "tension" and "potential " are employed. Clerk Max-

well said :
" The theory of electro-statics is greatly simplified by

the introduction of this new conception of potential." " As soon

as we pass from electro-statics to other departments of electrical

science, we find that the conception of potential is no longer

available, except when used in a restricted sense and under care-

fully-defined conditions." " In other parts of electrical science

we have to deal with electro-motive force in cases where ' po-

tential ' and consequential ' potential difterence ' are words with-

out meaning." Prof. Fleeming Jenkin, in his well-known text-

book on electricity and magnetism, devotes twenty-six pages to

"potential," and defines "unit difference of potential or

electro-motive force in electro-static measure to exist between

two points when the unit quantity of electricity in passing from

one to the other will do the unit amount of work." "The
property of producing a difference of potential may be

said to be due to a peculiar force, to which force the name
eUctro-molive force is given." "The words electro-motiveforce

and difference of potential are used frequently one for the other,

but they are not, strictly speaking, identical." "Electro-motive

force is the more general term of the two, and includes differ-

ence of potential as one of its forms." " Potential " might well

be reserved for electro-statics, and " electro-motive force " for

electro-kinematics, or current electricity, and thus prevent con-

fusion. The word "electric-pressure" has come into vogue

lately, and strongly appeals to those of a mechanical turn of

mind, seeing that the hydraulic simile of "head " or "pressure
"

is often brought forward to assist in explaining the terms

"potenti.al " and "electro-motive force."

(7) In magnetism we find the same want of uniformity exists.

Take the case of a freely-suspended magnetised needle. The

pole which turns towards the geographical north is variously

called the " austral pole," " north pole," " north-seeking pole,"

marked pole," and is painted red by Sir Wm. Thomson, while

Sir Wm. George Airy, Prof. Guthrie, and others paint it blue.

It is sometimes indicated by French makers by the letter A, and

by British by the letter N. The pole which turns towards the geo-

graphical south is correspondingly called the
'

' boreal pole, "
'

' south

pole," "south-seeking pole," "non-marked;" painted blue by

Thomson, and red by Airy, Guthrie, and others, and indicated by

the letter B. or 5. Such is the general doubt and diversity in regard

to the nomenclature on this subject, that each author on magnetism

considers it necessary to state at the outset which term and symbol

he intends to apply. If once for all the pole which turns

towards the north was termed the "north pole," painted blue,

and indicated by the letter W, and the opposite pole was termed

the "south pole," painted red, and indicated by the letter 5,

much vexation would be saved. The French terms " austral
"

and "boreal," with letters A and B, should be obliterated. In

this way the earth would have a uniformly recognised polarity,

which would of course be opposite to that of the magnetised

needle—in other words, the true north pole of the earth would

be that situated near the geographical south pole.'

(S) Sailors and some writers on the mariner's compass call the

ancle which the magnetic meridian makes with the geographical

meridian the "variation" of the compass, while electricians

For a good definition of these terms, see " Electricity and Magnetism,"

by Clerk Maxwell, vol. i. p. 49- " '^^4 edition, pp. 58-62.

3 Sir Wm. Thomson calls the magnetic pole of t'ne earth, situated near tne

geographical north, the "north pole," and the end of the magnetised

Seedle which points towards it the " true soutk pole of the needle, and

paints it red
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call it the "declination." Variation is, properly speaking, the

hourly, diurnal, annual or secular changes which occur in the

value of the elements of terrestrial magnetism. This leads to

great confusion and argument between the electricians and the

officers of a telegraph steamer. The declination for each place

is marked on the Admiralty charts. Sailors also speak of the

"deviation " of a comp.ass, meaning by that the local error due
to the resultant of the quadrantal, semicircular, and heeling errors,

t&c. It would be far better ifthey simply spoke of the " compass
error," or angle which the meridian of their compass-needle
makes with the true north and south magnetic bearings. This
deviation or compass error arises from local magnetic influences.

Sir William Thomson's well-known compass, when properly

adjusted on board a ship, has no compass error, and therefore

the only thing to guard against and correct for in the steering of

a ship is the declination of the place where the ship may be at

the time of observation. Of course, if the magnetism of the

ship changes in the slightest, due to a change of cargo or posi-

tion thereof (if of iron or steel), or due to buffeting the waves
for some time on one course, a slight error will creep in, but the

compass can be soon adjusted to the new condition of affairs,

and the officers have therefore seldom to think of or even speak
of " deviation " or " compass error."

(9) When we come to electricity generated by batteries, we
find the expressions "galvanism," "voltaic electricity," "dy-
namic electricity," "electro-kinetics," "current electricity,"^

&c. , according to the fancy of the writer or speaker. Surely one
name might suffice ; and certainly the older term " galvanism,"

and "voltaic electricity" might well be left to the past. The
simple term "current electricity " seems to commend itself, as

most of the effects in connection with this branch of the subject

have reference to electricity as if it was in motion or distributing

itself over a conductor.

(lo) " Density [of current " and " intensity of current " often

cause great confusion. "Density of current" should only be
used in the case of electrolysis or electro-deposition of metals.

Here it means the amperes per unit ofsurface of the cathoder. In

electro-statics "surface density " or "electric density " means the

quantity per unit area of surface.
'

' Intensity " was used at one time
in the same sense as " electro-motive force " is now, and therefore

not so much out of place there ; but several writers, notably Prof.

Silvanus Thompson, have thought fit to borrow the French term
" intensUe de courant" wholesale, instead of a translation

thereof, and to symbolise it by the letter /. The literal transla-

tion of the French word inlcnsite being strength or amount,
therefore the expression "current strength," or simply "cur-
rent," symbolised by C, is far preferable, for it conveys the

correct meaning of the quantity in a given time. With a little

pressure, French electricians would no doubt agree to the symbol
C instead of /, to promote uniformity. Then / might be reserved

for intensity of magnetism, where it suits very well.

II. "Positive electrode," "(-f) terminal," "zincode,"
"anode," "positive pole," and "negative plate," severally

used by different writers to designate that end of a cell, battery,

or pile where the current leaves, and "negative electrode,"

"(-) terminal," "platinode," "kathode" or "cathode,"
"negative pole," "chlorous pole," "positive plate," where
the current returns to or enters the same, requires revising and
simplifying, more especially when we consider that the end
plates of a battery are of opposite sign to their electrodes or

terminals, and that the nomenclature is still further complicated
when we come to consider secondary batteries or electrolysis by
the terms "anion," "kation" or "cation," and "ions." Take,
for example, the definition given by Sprague- of "anode":
" The positive electrode or pole of a bactery ; the wire or plate

connected to the copper or other negative element of the battery
;

the plate which leads the ¥ current into a solution to be decom-
posed, and at which are set free the oxygen, acid radicals and all

—ions (anions).' In electro-metallurgy it is usually formed of

the metal to be deposited, in which case it is called the soluble

anode or pole "
! !

" See Ferguson's "Electricity," second edition, by Prof. Blyth, p. 164.

The term " electro-kinematics " has been used by Clerk Maxwell to cover a
large part of this subject, such as "electric current," "conduction," "re-
sistance," "electro-motive force," "electrolysis," &c. (See " Electricity and
Magnetism," by Clerk Maxwell, vol. i. part 2.)

^ Sprague's " Electricity," 1884 edition, p. 624.
3 See Faraday's " Experimental Researches," articles 661 to 667, on Defi-

nitions of New Terms, where he very clearly points out the meanirig he
a:taches to the words "electrode," "anode," "cathode," "ions," "anion,"
"cation," &c.

12. Again, we have the two
representing a battery

\_Jitne 25, I <

different ways of graphically

^—^1 I I |-B—> <"• -^-^ II |-^-^

according to the whim or fancy of the writer. Practical sub-
marine electricians were the first to use this vei7 neat and handy
way of representing a battery and its poles, and always adopted
the former method, with the long thin vertical line for the plate
where the current leaves, and the thick short line for the plate
where the current returns to the battery. Why should this have
been departed from ? It is a mere arbitrary arrangement, but,

being a most convenient symbol, it should be used in a uniform
manner. Mr. John Munro proposes that the symbol for a
secondary battery should be a modification of this, viz.,

\y^—>

the current outside the cell proceeding from the long line to the

short one.

13. " Parallel circuit," "multiple arc," " loop circuit," "in
loop," " derived circuit," "shunt circuit," are all expressions

to signify pretty much the same tiling, where one expression,

"shunt circuit," would do.

14. " Polarisation " is a term used in many different senses

—

for example, the polarisation of battery plates, molecular
polarisation due to electrification nr magnetisation, polarisation

of light due to magnetism, &c. , as in Dr. Kerr's experiments.
Some reform is required here.

15. Coming to telegraphy, telephony, and electric lighting,

we find, as M. Hospitaller points out, " the words ' generator,'

'receiver,' ' transmitter,' and ' motor ' are mixed up by different

inventors, sometimes through ignorance, sometimes willingly."

"A 'generator' is an appaiatus which, receiving energy of a

certain nature, produces an energy of another nature, and it

borrows its name from the nature of the energy which it gene-
rates. A ' receiver ' is an apparatus analogous to the generator,

but it borrows its name from the energy which it receives." " A
given apparatus is at once a generator and receiver—lor example,
an electric motor is a generator of mechanical energy and a

receiver of electrical energy." " The name ' transmitter ' ought to

be reserved for an apparatus which, receiving an energy of a

certain kind, produces or brings into play an energy of the same
kind or of the same form." For example, a relay on a telegraph

system, or induction coils as used on a trunk telephone line with
several subscribers' lines at each end, or in electric lighting on
the Gaulard and Gibbs' system, lately tried in London. Pro-

fessor Silvanus Thompson uses the phrase " Dynaino-electric

machinery " in the most general etymological sense of the term,

as meaning machinery for converting the energy of mechanical
motion into the energy of electric currents, or vice versa, except-

ing such induction machines as Holtz, Voss, &c. He thinks

this reduces the ambiguity to a minimum, and leaves the word
"motor" to be applied, if desired, to the steam-engine, water
wheel, &c., from which the mechanical motion is derived. The
terms "magneto-electric machine," as applied to a dynamo
fitted with permanent field-magnets, and "electro-magnetic

machine " to a series, separately-excited, shunt, or compound-
wound dynamo (generator or receiver) are very handy expres-

sions, and should not be discarded.

16. We have dealt hitherto chiefly with definitions and no-

menclature, and have given a few examples : others will occur

to every member present. We now come to abbreviations and
notation with symbols. The want of uniformity here, and the

need for systematising, is still more obvious, but perhaps more
difficult to accomplish. Every one admits the great advantage
in being able to write down the symbols for chemical elements
and their actions and reactions one with the other in the form of

simple equations, whicli any one may comprehend who knows
the subject, without a detailed description of what each letter or

symbol stands for. Electricians should not rest satisfied until

they are supplied with a similar universally-accepted notation,

whereby electrical phenomena and actions may be similarly

treated. The author submits a snmple of wliat he considers

would be useful in this respect. Many of them are taken from

Munro and Jamieson's " Pocket-book of Electrical Formulje,"

where an effort was made to use the same notation and abbre-
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vialions throughout, except in such cases as that of quoting

direct from some other author.

It will be observed in this list that in most cases the first

English or Greek letter of the word has been used. Those
relating to the metric system have been copied from the French
edition of Hospitaller's " Electrician's Pocket-book," which are

no doubt copied from the list decided upon by the International

Commission on the Metre, with a few omissions and additions

by the author.

The Greek letters Tr, p., € are universally adopted—ir for

the ratio of the circumference of a circle to its diameter, ft. for

the coefficient of friction, and £ for the base of Napierian

logarithms.

Mdrk Abbreviations

m. for metre.

cm. ,, centimetre.

mm. ,, millimetre.

m- ,, metre-square.

m' ,, metre-cube.

c- ,, centimetre-square.

c' ,, centimetre- cube.

gm. ,, gramme.
mg. ,, milligramme.

kg. ,, kilogramme.
kgm. ,, kilogrammetre.

&c. iic.

temp. ,, temperature.

res. ,, resistance.

g.d. ,, gramme-degre.
kg.d. ,, kilogramme-degre.

Ehetrical Abbrci'iatioits, Notation, and Symbols

When a capital letter is used for the symbol, then small

capitals or italics with suffixes, i, 2, 3, &c. , may be used for

parts making up a whole. For example—L for length, Lj, Lo, L3,

&c., or /i, 4, 4, for different lengths, or parts of L.

Fundamental and Derived Mechanical Units

L
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Dynamo Circuits Coutraclions

^ I r

or Q fcr Dynamo.

T + „
T -

,,

E.M. „
rF.M. „

A.M. „
V.M. „
S.W.G.,,

R« R,„ R,

Terminal positive.

Terminal negative.

Electro-magnet.
Field Magnet,
candle-power of a lamp.
Ampere meter.

Volt-meter.

Standard wire gauge.

For use in Formula:

Resistance of armature, magnets, and ex-

ternal circuit respectively.

Ca C,„ Ci ,, Current in armature, m.agnets, and external
circuit respectively.

Lj ,, coefficient of self-induction.

L„, ,, coefficient of mutual induction.

In the above notation the first letter of the most important
words has been used wherever it was found practicable to do so,

and the recurrence of the same letter under similar circumstances
avoided as much as possible. In cases where no ambiguity can
occur, such as H for the heat in Joules, and H for the horizontal
intensity of the terrestrial magnetism ; m for metre, and m for
magnetic strength of pole ; V for velocity, and V for volts, it

will be observed that the same letters appear in each case.
_M. Hospitaller, the Secretary for the French Committee on

this subject, came over from Paris specially to take part in the
discussion, and related what had already been done by him in
Paris.

Prof. Forbes, Mr. John Munro, Prof. Ayrton, Dr. Fleming,
Prof. Hughes, Prof. Silvanus Thompson, and others took part
in the discussion, and generally agreed that a uniform system
was much required. The paper, they said, had given a very fair

start to this being accomplished.
The author replied that he was glad the Society had agreed

so readily to form a thoroughly representative committee, and
hoped that their work would be not only speedily accomplished
but satisfactory to all concerned.

THE JUBILEE OF THE STATISTICAL
SOCIETY

'T'HE Statistical Society has been holding a series of meetings
during the present week in celebration of the jubilee i.f

its foundation. The meeting is really an International Congress
of Statistics, some of the most eminent foreign statisticians being
present as the guests of the Society ; among others Sig. Bodio,
of Rome ; MM. Keleti, Korosi, .and Prof Neumann-Spollart,
of Buda-Pesth ; Prof. Levasseur and M. de Foville, of Paris ;

Gen. F. A. Walker, of the United States, Gen. Liagre, and
others. The meetings have been held in the theatre of London
University, and several subjects of much statistical importance
have been introduced for discussion. One of them was the
claim of statistics to be considered as a science, discussed at

some length in the address of the President, Sir Rawson W.
Rawson. Statistics, as usually treated in this country, little

more than the mere calculating of numbers, is a mere mechani-
cal operation ; but which, treated as some of the most eminent
statists have treated it, as dealing with 'he structure of human
society, then it certainly becomes amenable to scientific methods.
Sir Rawson Rawson referred further to the want of organisation in
the collection and publication of official statistics in this country,
and rightly advocated reform in this respect. Among the other
papers read on Monday were—a sketch of the history of the
Society, by Dr. F. J. Mouat ;

" Statistical Developments, with
special reference to Statistics as a Science," by Dr. W. A. Guy,
F.R.S. ; and on "Statistics and their Enemies," by M. de
Foville. One of the principal papers on Tuesday was by Mr.
R. Giffen, on "Some General Uses of Statistical Knowledge,"

in which, among other things, he referred to the rapid increase of

the population of Europe during the last century as compared
with the increase in China and other .Asiatic countries (except

India) and in Africa. Should the present rate of European in-

crease continue, the population of our continent in another
century will be 1000 millions, whilst that of the United States

would be 800 millions. Mr. Giffen maintained that the increase

in Europe had been accompanied by a corresponding increase in

the means of subsistence and improvement in the position of all

classes.

Mr. J. S. Jeans read a paper " On Uniformity of Statistics."

He held the chief desiderata required with a view to the im-

provement and co-ordination of the statistical work undertaken
by different Government bureaux were : (i) an agreement as to

the major facts necessary to be collected for each special depart-

ment of statistics
; (2) uniformity in the processes by which these

facts were got together ; (3) co-ordination of the methods
whereby the materials thus collected were systematised and
made use of ; (4) the adoption, as far as possible, of the calendar

year as the universal statistical period, so that when comparisons
were made they should alway relate to the same dates ; (5) the

general adoption of the metrical system of weights, measures,
and currency.

Herr Korosi spoke "On the Unification of Census Record
Tables." The voluminous and polyglot census results of the

world were, he found, practically non-comparable, and he pro-

ceeded to sketch a uniform scheme of record tables by which we
should arrive at one bound at the highest aim of statistics—the

possession of a uniform description of the different nations and
of all mankind as regarded sex, age, civil state, illiteracy, occu-

pations, &c.
Mr. F. Y. Edgeworth, in a paper entitled "The Methods of

.Statistics," confined himself to the treatment of numerical

means. He showed that if we take several means of pheno-
mena belonging to one and the same class (e.g. statures of men),
each mean derived from numerous observations, the set of value>

thus presented would in general [fulfil a certain simple mathe-
matical law. The general formula involved a constant or co-

efficient peculiar to each class of phenomena, which must be
discovered by experience. When this operation had been per-

formed we had an apparatus for testing whether any given mean
was or was not exceptional, indicative that the set of things of

which the dalmn was the mean might f(as compared with other

phenomena of the same general class) be regarded as belonging
to a distinct species. A pretty illustration of important prin-

ciples was afforded by the statistics of a wasp's nest, "the
image of trade which wasps entering and issuing from their nest

present." It appeared that the exports and imports of this

miniature commerce fluctuated with mathematical regularity.

.\s further illustrations of the variety of interests amenable to

the general law, he adduced the attendance of the members of

a club at a fable d'/iSle, and the frequency of dactyls in the

Latin hexameter. The conditions postulated by the Calculus of

Probabilities were particularly well exemplified by the fluctua-

tions of the Virgilian rhythm. In conclusion, he alluded to the

simpler methods of statistics, and maintained that the mathe-
matical, as compared with the more elementary, organon could

jiroduce the same effect with less trouble, or, with the same
trouble, greater effect.

M. Emile Levasseur, Member of the Institute and Professor

at the College of France, initiated a discussion on the graphic

method applied to statistics, exhibiting diagrams and cartograms
or statistical maps illustrating his views. Prof. Marshall, of

Cambridge, who followed, advocated the us" of a standard

gauge for historical curves in order to simplify references to the

graphic method of statistics, and pointed out dangers in the em-
ployment of curves arising from their deceptive appearance to

the untrained eye. He suggested a ready means of testing the

values of curves under cimparison.
Yesterday was entirely occupied by a conference and discus-

sion on the subject of an International Statistical Institute, the

est.ablishment of which was virtually agreed to.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—.\t the .annual election at St. John's College
on June 22, the following awards were made to students of

Mathematics, Natural Science, and Medicine :

—

Foundation Scholarships.— Mathematics: Love, Fletcher
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(each raised to 100/.), Bushe-Fox, Kirby, Mossop, Foster Hill.

Natural Science and Medicine : Shore, RoUeston, Seward.
Exhibitions.—Mathematics : Holmes, Middlemast, Pressland,

Roseveare, Bushe-Fox, Foster, Flux. Natural Science and
Medicine : RoUeston, Olive, Jones. Natural Science : Evans,
Rendle, Lalie.

Proper Sizarships.—Mathematics: Norris, Varley.
Huglies Prizes.—Mathematics : Love. Natural Science :

Shore.

Wright Prizes.—Mathematics : Fletcher, Bakre, and Flux
(equal).

Herschel Prize (for Astronomy).—Bushe-Fox.
Hockin Prize (for Electricity).—Not awarded.
The Hutchinson Studentship (Nature, May 28, p. 90) was

awarded to Ds. Rapson (First Class, Classical Tripos 1883-85,
and Indian Languages Tripos 1SS5) to assist him in the prose-
cution of his studies in Sanskrit literature.

The next Adams Prize will be adjudged in 18S7. The sub-
ject is Ellipsoidal and Spheroidal Harmonic Analysis, attention
being particularly drawn to the reduction of the formula in this

calculus to practical forms adapted to numerical calculation.

Since, with the exception of spherical harmonics, this method
has remained almost barren in physical investigations, actual
illustrations of its utility are invited. The essays must be sent
in by December 16, 1S86, and any Cambridge graduate may
compete. The successful candidate will receive 170/. ; he must
print the essay at his own expense.
The Mathematical Board recommend that four separate ex-

aminers be appointed for the final portion of the Mathematical
Tripos, in the hope of inducing more specially qualified pro-
fessors and specialists to undertake this advanced work.
The Annual Report of the Observatory gives a very satisfac-

tory record of progress. Among the 3253 observations with the
transit circle were 2442 of zone stars on too nights, the greater
number at five or seven wires, and all read off with four micro-
scopes. The reductions of observations are in a forward state.

At the Botanical Gardens during the past year the collection

of insectivorous plants has been gre.'-tly improved. A number
of new or rare species have flowered—some for the first time in

this country. A speciality has been made of Salvia, and four
species from this garden have been figured in the Botanical
Magazine.
A grant not exceeding 100/. is to be made to C. S. Sherring-

ton, M.B., of Gonville and Caius College, from the Worts
Travelling Scholars Fund, to enable him to proceed to Valentia
to investigate the experiments now being made by Dr. Ferrand
c3n inoculation as a preventive against cholera.

SCIENTIFIC SERIALS
In the Journal of Botany for May and June Mr. W. B

Grove continues his paper on " new or noteworthy fungi," which
is well illustrated. Several new species are described, and one
new genus, Diplococcium, near to Cladotrichum.—Mr. S. Le
M. Moore identifies Bacterium fa-tidum. Thin, found in associa-

tion with profuse sweating of the soles of the feet, with the
ordinarj- micrococcus of surface soil.—Mr. H. N. Dixon adds a
new species to the British moss flora, Cathariiiea dixoni, from
Northampton.—Mr. R. D. Fitzgerald and Mr. H. N. Ridley
describe new Orchids ; and Rev. B. Scortechini a new genus of
Myrtace:e, Pscudoerigenia, from the Malay Peninsula.—Dr. H.
Trimen sends some notes on the flora of Ceylon, and Rev.
W. H. Purchas contributes notes on Dovedale plants.

Rivista Scientifico Industriale. May 15.—A new explanation
of the red after-glows (continued), by Prof Carlo Marangoni.

—

On the diathermicity of fluids, by A. Volta.—Some electric
phenomena associated with rarefied gases, by Emilio Piazzoli.

—

Variations in the electric resistance of solid and pure metal wires
according to the temperature (concluded), by Prof. Angelo
Emo.

Bulletin de VAcadhnie Royale de Belgique, April 4.—Ciystallo-
graphic note on some specimens of calcite from the Carbonifer-
ous limestone of Blaton.—Note on the recent appearance of a
school of whales (Balzna biscayensis) on the east coast of the
United States, by M. P. J. Van Beneden.—Account of the
discover}' of a gigantic Mosasaurian (Hainosaurus) in the chalk
formation of Mesvin-Ciply near Mons, Belgium, by M. E
Dupont.—On Riccati's equation and its double generalisation,
'ly M. J. de Tilly.—State of the vegetation during the month of

March at Liege and Longchamps-sur-Geer, Belgium, by Baron
de Selys Longchamps.—On the presence of Condroz graywacke
in the neighbourhood of Beaumont, Entre-Sambre-et-Meuse, by
M. Michel Mourlon.—On the porphyries of Bierghes, by M. A.
Renard.—On the tension of saturated vapours : a modification
of the atomic law of Dalton, by M. P. de Heen.—The Rouma-
nians in the Middle .\ges : a historical puzzle, by M. A. D.
Xenophol.

SOCIETIES AND ACADEMIES
London

Royal Society, June 18.—"The Action of Tidal Streams
on Metals during Diffusion of Salt and Fresh Water. Experi-
mental Research, Part II. (Gravimetric)." By Thomas Andrews,
F.R.S.E. Communicated by Prof. G. G. Stokes, Sec.R.S.

In a paper last session on " The Electromotive Force during
Diftusion in Tidal Streams" (see Froc. Roy. Soc, No. 232), the
author recorded the electrical part of this investigation. The
present communication contains the concluding gravimetric ex-
periments of the research. The effects attending the diffusion
of the salt and fresh water in tidal estuaries, on parts of the
same metal, of known composition and general properties, were
estimated in each case for a period of one year, during which
bright plates of the following metals—viz., wrought iron (com-
bined carbon, none), "soft" Bessemer steel (c.c. o'l5), "soft"
Siemens-Martin steel (c.c. o'i7), "soft" cast steel (c.c. o'46),
"hard" Bessemer steel (c.c. o'5l), best cast metal, "No. i

"

(c.c. 0-39), common cast metal, "No. 2" (c.c. o"67), were con-
stantly exposed to conditions of galvanic action similar to those
obtaining in some tidal streams. The results demonstrate that
electric disintegration of the nature alluded to in this and the
former paper (viz., the galvanic destructive action on parts of
even the same metal, arising from difference of electrical poten-
tial during diftusion between the surface and lower waters in a
tidal stream) is, on comparison with other investigations by the
author, apparently of much greater extent than the loss either
from simple corrosion in sea water alone, or than that which ensues
from the action on each other of dissimilar metals of this group
(such as wrought irons, cast metals, and steels) in galvanic con-
nection in sea water. Compared with simple corrosion in sea
water only, the increase in loss varied from about 15 up to 50
percent., according to the nature of the]metals. The results of
the experiments in this and the former paper indicate, therefore,
that the tidal action on any vessel or metallic structure, of sea
and fresh water whilst diftusing is (in the case even of the same
metal thus exposed to the simultaneous action of top and bottom
waters) considerably more destructive in its nature and character
than the action of sea water alone. Moreover, the author has
found it (in other experiments) extending over long periods to
considerably exceed (in some instances vaiying from about 55 to

120 per cent.) the loss caused by galvanic action between
dissimilar metals of the iron and steel group in circuit in sea
water.

Geological Society, May 27.—Prof. T. G. Bonney,
F.R. S., President, in the chair.—George Ormond Kekewich
was elected a Fellow of the Society.—The following communi-
cations were read :—On the so-called diorite of Little Knott
(Cumberland), with further remarks on the occurrence of Picrites
in Wales, by Prof. T. G. Bonney, F.R.S., Pres.G.S. The
Little Knott rock and its microscopic structure were briefly

described by the late Mr. Chfton Ward, who named it a diorite,

but called attention to its abnormal character. The author gave
some additional particulars, and showed that, although tl-e rock
varies in difierent parts of t)ie same outcrop, and is not one of
the most typical representatives of the picrite group, its relations

on the whole are with this rather than with the true diorites.

He also called attention to the extraordinary number of boulders
which have been furnished by this comparatively small outcrop,
and discussed the relation of their distribution to the former ex-
tension and effects of ice in the Lake District. He briefly

noticed the occurrence of additional boulders of picrite in

Anglesey, and described specimens from two localities (Caemawr
and Pengorphwysfa) where a similar rock has been discovered
in silu by Prof. Huglies. Hence it is probable that the Anglesey
boulders are derived from localities in that island, and not
from Cumberland. From a re-examination of specimens col-

lected by the late Prof. Sedgwick and Mr. Tawney, preserved
in the Woodwardian Museum at Cambridge, the author showed
that the rock must occur in situ in two localities in the Lleyn
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peninsula—in the neighbourhood of Clynnog and of Aberdaron.

Lastly, he described a very remarkable picrite boulder, disco-

vered by Dr. Hicks, which rests on " Dimetian" rock at Porth-

lisky near St. David's.—Sketches of South-African Geology ;

No. 2, a sketch of the gold-fields of the Transvaal, South Africa,

by W. H. Penning, F.G.S. The gold-fields of the Transvaal

have been defined as covering nearly all the eastern and

northern districts of the State, though but a small portion of the

area is productive. In this pap<"r the author described only the

Lydenburg and De Kaap gold-fields, leaving those of Pretoria

and Marabastadt for a future communication. The auriferous

region is known to extend 350 miles to the northward beyond

the Limpopo River, so that the gold-bearing rocks are found

throughout at least 74 degrees of latitude and 3 of longitude.

The area of the two gold-fields mentioned, comprising together

absut 3000 square miles, was defined ; and the author, after

noticing some old gold-workings, proceeded to give an account

of the physical features of the country. He especially called

attention to the circumstance that most of the rivers rise to the

west of the highest range, and flow eastward through it. The

oldest gold-bearing rocks consist of unfossiliferous schists, shales,

cherts, and quartzites, classed by the author as Silurian.

Amongst these a great mass of coarse granitic rock is intruded,

consisting of quartz and felspar, with but little, if any, mica.

This granite, in the De Kaap valley, forms an ellipse seventeen

miles long by ten broad, with a narrow northerly prolongation.

Both the granite and the stratified rock are traversed by intrusive

dykes, chiefly of diorite. These beds have been much disturbed

and then cut down, probably by marine denudation, to a level

plain 1700 or 1800 feet above the sea. Upon them rest uncon-

formably a great sequence of conglomerates, sandstones, and

shales, the " Megaliesberg beds" of a former paper, but now
provisionally classed as Devonian. These rocks also are traversed

by dykes of diorite and other kinds of trap. The " High Veldt

beds " overlie the " Devonian " with some unconformity.

Several sections and observations illustrative of these facts were

described, and details were given of the different gold-mines in

each of the great systems noticed, and also in alluvial deposits.

It was shown that much gold was derived originally from veins

in the older or Silurian rocks, and that some of that met with in

the newer system occurred in conglomerates or other detrital

beds. But there are also gold-bearing quartz-veins intersecting

the latter.—On some erratics in the boulder-clay of Cheshire,

&c., and the conditions of climate they denote, by Charles

Ricketts, M.D., F.G.S.

Royal Meteorological Society, June 17.—Mr. R. H. Scott,

F.R.S., President, in the chair.—Lieut. A. Leeper, R.N., was

elected a Fellow of the Society.—The following papers were read :

—A few meteorological observations made on a voyage up the Nile

in February and March, 1S85, by Dr. W. Marcet, F.R.S. The
author, on a voyage up the Nile from Cairo to Assouan, made a

series of meteorological observations, and in the present paper

gives the results of those relating mainly to nocturnal r.adiation

and the temperature of the water of the Nile.—The mean direc-

tion of cirrus clouds over Europe, by Dr. H. H. Hildebrandsson,

Hon.Mem.R.Met.Soc. The author has collected a number of

observations on the movements of cirrus clouds over various

parts of Europe, and after discussing them has arrived at the

following results : (l) the mean direction at all stations lies

between southwest and north-west ; (2) in winter the cirri come

from a more northerly direction, and in summer from a more
southerly ; (3) in winter the northerly component is greater on

the Baltic and the north coast of the Mediterranean ; (4) the mean
directions of the upper currents nearly coincide with the mean
tracks of storm-centres ; (5) the upper currents of the atmosphere

tend in general to flow away from those areas in which a baro-

metrical depression exists at the earth's surface towards those in

which there is an elevation of pressure.—On the influence of

accumulations of snow on climate, by Dr. A. Woeikoflf,

HoH.Mem.R.Met.Soc.—Note on the weather of Januai7, 1881,

by Mr. E. Harding, F.R.Met.Soc. It will be remembered that

the weather of January, 18S1, was remarkable for the prolonged

and exceptionally severe frost, the heavy gale of the l8th and
19th, and the snowstorms. The author has prepared isobaric

charts for the North .Atlantic and adjacent continents for January,

1881, and compared it with similar charts for January in other

years. He shows that the severe weather in iSSi was due to a

reversal of the normal conditions, the atmospheric pressui e being

high in the north and low in the south.—Results of meteoro-

logical observations made in the Solomon Group, 1882-84, by

Lieut. A. Leeper, R.N.—Graphic hj'grometrical table, by Mr.
D. Cunningham, M.Inst.C.E., F.R..Met.Soc.

Geologists' Association, June 5.—Wm. Topley, F.G.S.,

President, in the chair.—.A paper was read by Mr. Herbert

Goss, F.L. S., on some recently-discovered Insecta and Arach-

nida from Carboniferous and Silurian Rocks. The author

stated that in 1S79 only 103 fossil insects from the Carboniferous

rocks of the whole world were known, but during the last five

years a great number had been discovered, including about 1400
from Commentry, France, a few from Saarbriick, Klein Opitz,

Lugau, and elsewhere on the Continent of Europe, and a con-

siderable number from various parts of the North American
Continent. The specimens were enumerated, some of the most

remarkable forms were referred to in detail, and attention was
drawn to their affinities with existing types. Many of the speci-

mens were of gigantic size and in a fine state of preservation,

and whilst the majority of them appeared referable to forms

allied to existing genera of Hemiptera^ Nniroptera, and Ortho-

ptcra, a considerable number consisted of synthetic types inter-

mediate between these orders, uniting in themselves certain

peculiarities of structure now characteristic of distinct orders.

Attention was also called to the recent discovery of fossil scor-

pions in the Upper Silurian of the Isle of Gothland and Scotland,

and the wing of a cockroach in the Middle Silurian of Jurques,

Calvados, France. Prior to these discoveries no remains of terres-

trial animals had been obtained from any strata older than the

Devonian, and the result of their discovery in Silurian strata

was to leave the Insecta the oldest known class of land animals,

and the Blattida the oldest family of insects. The evidence

afforded by Pah^ontology was therefore, as far as it went, in

support of the views as to the origin of insects and the order of

succession of the various groups previously arrived at from a

study of the embryology of the class.

Edinburgh
Royal Society, June I.—Robert Gray, Vice-President, in

the chair.—The Astronomer- Royal for Scotland showed the solar

spectrum, as observed last year by him, drawn to scale 80 feet

long. He contrasted it with the spectrum as seen by Fievez,

and with that as seen by himself some years ago, a special

object being to determine the eftect of the present cosmic dust.

— Prof. Tait gave a number of perfectly general methods of

enumerating the amphicheiral knots of any order, and pointed

out the curious fact that amphicheirals may in many cases be

transformed into other amphicheirals, sometimes in more than

one way.—Mr. Hugh Robert Mill, B.Sc, communicated apaper

on the chemistry of Japanese lacquer (
Unishi), by Mr. Hiko-

rokuro Yoshida, chemist to the Imperial Geological Survey of

Japan. Lacquer juice was found to consist of a monobasic acid

(Urushic acid), a small proportion of a nitrogenous diastatic

matter, gum arable, and water. The hardening of lacquer was

shown to be due to the oxidation of the urushic acid to oxy-

urushic acid by the action of the nitrogenous substance in the

presence of air and moisture, a number of experiments distinctly

proving that it was not a case of hydration. Coloured lacquers

are made by the addition of metals, their sulphides, or oxides,

to the juice, which exerts no action upon them, except in the

case of roiro or black lacquer, the colour of which is due to the

presence of urushiate of iron produced by the addition of iron

filings to the juice.—In a paper on atmospheric electricity at

Dodabetta, Prof. C. Michie Smith pointed out that the fore-

noon observations show a mean curve of atmospheric potential

rising to a maximum at about the period of maximum tempera-

ture. There is probably a much less marked night maximum,
with, of course, a minimum between each maximum. From
observations made on some exceptionally fine days, an afternoon

curve was constructed. The afternoon observations, however,

were usually much modified by mists, but the important fact

was established that the potential was regidarly less than the

normal in a dissipating mist, and much above the normal in a

condensing mist.—The Astronomer-Royal for Scotland exhibited

a series of star-photographs.

Paris

Academy of Sciences, June 15.—Note on MM. Paul .and

Prosper Henrys apparatus for photographing the heavenlybodies,

by M. Mouchez. The author presented to the Academy the

already executed chart of a section of the Milky Way, including

about 5000 stars from the sixth to the fifteenth magnitude com-

prised in the space between 2° 15' right ascension and 3° declina-

tion. To complete the representation of the 41,000 superficial
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degrees of the firmament there will be needed 6000 similar sec-

tions forming 1500 of our ecliptical charts. Were the work
undertaken by six or eight observatories well situated in the two

hemispheres, the whole might be concluded in about five or six

years. Such a work, containing the photographs of over 20

million stars down to the 14th or 15th magnitude, and

bequeathing to future astronomers an exact picture of the starry

regions at the close of the nineteenth centurj', would certainly be

the greatest astronomic undertaking ever carried out.—Remarks
on the study of the various floras and faunas in their relations

to physical geography and the geology of the globe, by M.
Emile Blanchard.—Remarks on M. Alfred Grandidier's "Avi-
fauna of Madagascar," completing the third and last volume of that

naturalist's great work on the "Physical and Political History

of Madagascar," by M. Alph. Milne-Edwards.—Note on the

fourth part of the Map of Algeria to the scale of I : 50,000, and

on the second and third sheets of the Ordnance Map of France,

presented to the Academy by M. Perrier,—Experimental re-

searches on the diphtheric aftections of animals, by M. G. Colin.

—Observations of Palisa's new planet 248, made at the Paris

Obser^'atory (equatorial of the west tower), by M. G. Bigourdan.

—Observations of the same planet made at the Observatory of

Algiers (o'5o m. telescope), by M. Ch. Trepied.—Experiments

on the propagation of waves along the course of rapid streams :

confirmition of the formulas given by M. Boussinesq in his

theory on the gradually varied movements of fluids, by M. Bazin.

—Note on sjiectroscopic observations through the medium of

radiant matter : mutual extinction of the spectra of yttrium and
sanarium, by M. William Crookes. From the numerous
anomalies presented during his present experiments, the author

draws the important inference that the conclusions of spectrum

analysis per sc are liable to serious error unless at each step the

spectroscopist is controlled by the chemist, who represents the

last court of appeal.—On the action of cadmium on the nitrate

of ammoniac, by M. H. Moi-in.—Note on the sulphur derived

from the persulphuret of hydrogen, by M. Maguenne.—Note on
the methylate of soda, by M. de Forcrand.—On the degree of

volatility in the chloruretted nitrites, by M. L. Henry.—On
the pretended elective fermentation, by M. Maumene.—On the

geniculated ganglion of birds, by M. L. Magnien. From his

researches the author finds that in birds there exists a facia!

ganglion, which must be assimilated to the geniculated ganglion

of the higher vertebrate animals.—Note on the ner\'ous system

of the Buccinidje and the Purpurida?, by M. E. L. Bouvier.

—

Physiology of the composite Ascidians belonging to the family

of the Diplosomidas, by M. S. Jourdain.—Considerations on the

Echinidae of the Jurassic formation^ in France, by M. Cotteau.

Of the fifty genera belonging to the Jurassic formations twenty-

four are peculiar to this geological system ; four only persist to

the Tertiarj' epoch, and two alone (Cidaris and Stomechinus)
survive to the present time.—An attempt to determine the varia-

tions in the length of time during which the human body rests

on both feet while walking, by M, Demeny.—On the respiration

of plants, by MM. G. Boneier and L. Mangin—Note on the

artificial production of Strengite (Fe„(POj)2 + 4H„0), by M.
A. de Schulten.—Symmetrical disposition of the archaic forma-
tions on both sides of the Guadalquivir Valley, by M. J.
Macpherson.

Berlin

Physiological Society, May 15.—Dr. Hdltzke spoke of the

results of his investigations into intraocular pre-sure. It having
been established that glaucoma was developed in the eye through
pathologically increased pressure, the question of physiological

pressure in the eye was of high practical importance. Yet was
Herr Griinhagen the first, by means of a canula introduced into

the anterior chamber of the eye, and a fine mercurial manometer
connected with it, to measure the magnitude of this pressure in

the eye of a cat and to determine its variations. He found the

living cat's eye showing a pressuie of 26 mm., which, on the

death of the animal, sank to 10 mm. Everything increasing the

blood-pressure was found to augment at the same time the intra-

ocular pressure, while, on the other hand, everything lowering
the pressure in the province of the carotid arteiy was found to

lessen the pressure in the chamber of the eye. Stimulation of

the trigemini raised the intraocular pressure considerably, as did

likewise stimulation of the medulla oblongata, which pushed the

pressure up to as high even as 200 mm. The effect of atropine

was a diminution of pressure. A few later observers had, with
somewhat modified manometers, attained like results for the
influence of the blood-pressure and deviating results for that of

the nerves and the alkaloids. Dr. Hdltzke had in his investiga-

tions, which first of all referred to the effect of the alkaloids

atropine, eserine, and pilocarpine, laid special weight on the im-
provement of the methods, and on one hand had, as a trust-

worthy measurer of pressure, made use of a double manometer,
which he produced and explained to the Society, and on the

other hand had confined the application of the alkaloids above
mentioned to one eye, while the other eye was utilised in the

way of control in the process of the measurements which were
always carried out in both eyes. As the result of the measure-
ments it was ascertained that eserine produced at first a consider-

able augmentation of the pressure, and then an abatement
of it to a point below the normal value. Pilocarpine pro-

duced similar, but more reduced results ; while atropine called

forth quite the contrary eftects. The speaker had further

determined the pressure, still more directly concerned in the

case of the production of glaucoma, in the vitreous humour, by
means of a special canula, and with the same measurer of pres-

sure. In this case he had found the pressure, both under
normal conditions, as also under the operation of the alkaloids,

and the changes of pressure in the blood, to be always similar to

the pressure in the anterior chamber of the eye.—Dr. Virchow
described the relation of the blood-vessels of the vitreous

humour in cyprinoids. After having shown that the occurrence

of blood-vessels in the vitreous body, and its absence from the

retina was not a distinguishing character of the amphibia,
seeing that blood-vessels in the vitreous humour were wanting
in the case of many amphibia and reptiles, as also in the lowest

fishes, while in other classes of amphibia such blood-ves-els were
to be found. The speaker commented minutely on the differ-

ences in the ramification and diffusion of these blood-vessels,

as also the varjnng an-angement of their capillaries, and
demonstrated them on preparations of carps, bleaks, and
roaches, as well as by enlarged photographs.—Dr. Weyl re-

ported on the negative results of experiments having for their

object to ascertain the mode of nitrates in the animal

body. It was a well-known fact that nitrates occurred in human
urine, but were regularly wanting in the urine of dogs. By
feeding dogs with ammoniacal citric acid a nitrate formation was
not produced, not even when, along with the ammonia, a fixed

alkali was administered by way of combining the acids arising

under the flesh aliment. Only in a pathological case, in which a

dog that had received ammonia died of a disease of the intestine

and the kidneys, was nitrate found in the urine ; consequently

neither the mode of the'formation of nitrates in the organism nor the

cause of the difierence between man and dog in this respect had
been ascertained. For the demonstration of nitrates in the

urine the speaker recommended distilling the urine with sul-

phuric acid, and treating the distillation with one of the many
reagents of nitric oxide.—Dr. Friedlander demonstrated

a case of carcinoma hitherto never observed in a pulmonary
cavern. The carcinoma adhered firmly to the wall of the tuber-

cular cavity, sent a stalk through the next b.anch, and at the

stalk hung a somewhat large carcinomatous swelling in the

bifurcation. The carcinoma was a horny carcinoma which was
regularly observed at those places where stratified flattened epi-

thelium occurred ; on other membranes horny cancer had hitherto

never been observed. So much the more striking, therefore,

was it to find horny carcinoma in the lungs. This riddle perhaps

found its explanation in two observations noted down in the litera-

ture of the subject, according to which defects in mucous mem-
branes caused by abscesses, once in the lungs and once in the

corpus uteri, became healed over by flattened epithelium instead

of by cylindroid or ciliated cells. It was possible that the cavity

occurring in this case also had covered itself with flattened

epithelium which had become the starting-point for the horny

carcinoma.

Physical Society, May 21.—Dr. Kayser demonstrated a

new cathetometer constructed by Herr Bamberg, explained the

arrangement of it, and set forth as its special advantages the

facility of placing it vertically and the circumstance that after

precise adjustment, by merely changing the eye-pieces, the

instrument could be used both as a microscope and a telescope,

without at all altering its position for the least as for the greatest

distances.—Prof. Neesen sketched a very simple arrangement for

demonstrating the effect of the lightning-conducto', which was

particularly well qualified for class experiments.— Dr. Konig
discussed the principle .according to which he was getting a new
spectio-photometer made, which he showed to the Society, pro-

visionally put together. The instrument consisted in the main of
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an objective tube containing a lens and a diaphragm turned towards

the source of light with two slits lying above each other, a prism

for decomposing the two bundles of incident rays, and a second
collimator tube, on the lid of which closing the end appeared
two spectra showing an interval between them. Before the lens

of the ocular collimator was placed a twin prism, the two prisms

of which with their refracting edges of 1° to 2° were cemented
together. By this twin prism each spectrum was decomposed
into two spectra, and the dimensions of the twin prism were
determined in such a manner that on the lid of the collimator

one spectrum was situated above, the other below, while

in the middle the second spectrum of the upper slit coincided

with the second spectrum of the lower slit. In the lid of the

ocular tube let a small opening be made cutting oft'a small piece

of determinate wave-length from the double spectnmi ; on
looking through it the field of vision would be seen divided

by a line (the refracting edges of the twin prism) into two
halves, both of the same colouring. Before each of the two
slits of the objective tube through which the light entered was
placed a Nicol prism in such a position that perpendicularly

polarised light entered one slit and horizontally polarised light

the other. The middle compound spectrum consisted, there-

fore, of a perpendicularly and a horizontally polarised spectrum,

and in the field of vision the two like-coloured halves were also

polarised perpendicularly to each other. If now the field of

vision was viewed, not directly, but through a Nicol prism, then,

according to the position of this prism would the one half at

one time, the other half at another time, be withdrawn from
sight ; and if the two entering rays of light or their spectra

possessed different degrees of intensity, by turning the ocular-

Nicol the two halves of the field of vision could be made equal,

and from the rotation the relative degrees of intensity of the

two bundles of rays could be determined.

Vienna
Imperial Academy of Sciences, .\pril t6.— Studies on the

fauna of eighteen smaller and larger .\ustrian freshwater basins,

by O. E. Imhof.—On the action of potassium permanganate on
hyposulphite of soda, by M. Gliiser,—On orthoclase as a dry
mineral in basalt, by V. v. Zepharowich.—On jointed milk-sap

vessels in the fruit of Lactam ius deliciosiis, by A. Weiss.—On
the relation of Weber's theory of electro-dynamics to Hertz's

principles of the unity of electric forces, by E. Aulinger.

—

K
contribution to aknowledge of the fishes of Turonian system of

Bohemia, by G. Laube.—On the astronomical data found in

Assyri.an inscriptions, by T. Oppert.—On a new method for

determination of the size of molecules, by F. Exner.—On a new
trinitrophenol, by T. Zehenter.—.Astronomical researches on the

Egyptian eclipse referred to in the Bible, by E. Mahler.

April 23.—On spectrographical experiments on normal light

sources, and on the applicability of the latter for photo-chemical
measurement of light-sensibility, by T. M. Eder.—The know-
ledge of the anatomical structure of our Loranthacese, by G.
Marktanner-Turneretscher.— Researches on chelidonic acid, by
L. Haitinger and A. I.ieben.

May 7.—On the manufacturing and qualitative composition of

zirkon, by E. Linnemann.—Systematic zoological studies, by
F. Brauer.—On artificial uric and methylated uric acids, by T.

Horbaczewsky.—On polaristrobometric methods, especially on
" polarimetres a penombres," by F. Lippich.—Contributions to

a knowledge of the cobalt ammonium compounds, by G. Volt-

mann.—On the knowledge of the structure of the Libanon and
Antilibanon, by E. Suess.—On the solution of Keppler's prob-

lem, by Th. von Oppolzer.—On the chlorhydrines of buteryl-

glycerin, by A. Lieben.—On a crocodile skull found in the

Tertiary deposits of Eggenburg, Lower Austria, by F. Toula
nd A. Kail.

May 14.—On the product of oxidation of propylene oxide by
silver oxide, by E. Linnemann.—Preliminary communication
on the fluorescence of the dyeing matters of fungi, by A. Weiss.

—The knowledge of the structure of the muscles of insects,

by R. von Limbeck.—On the sinus cavernosus of Dura mater,

by C. von Langer.—On papaverine, by V. Earth and G. Gold-
schmidt
May 20.—Prof. Stefan was elected Vice-President of the

Mathematical Class ; Prof E. Suess, Secretary ; Prof L.

Boltzmann (Gratz), Prof. V. von Zepharovitsch (Prague), and
Prof. C. Claus (Vienna) were elected Members ; Prof. Escherich,

Prof. A. VogI, and Franz Exner (Vienna), Correspondents
;

Prof. A. Bayer (Munich), Prof T. D. Dana (New Haven),

Foreign Correspondents.

May 21.—Anniversary Meeting.—The opening address was
held by the Curator's substitute, A. von Schmerling. Then the
reports were read by the General Secretary, Prof Siegel, and
by the Secretary of the Mathematical Class, Prof. Stefan.

Obituary notes were given by the latter on Hochstetter, Fitz-
inger, F. von Stein, and Siebold. A prize of 1000 florins was
awarded to R. Maly (Gratz), for his paper, " Researches on the
Oxidation of Albumens by Potassium Permanganate."

Stockholm

Academy of Sciences, May 18.—For the Transactions of the
Academy were accepted : Researches on the disjunctive electro-

motive power on the electrodes during the passage of electricity

through air of greater or lesser density, by Prof. Edlund ; and
Ueber die Saugethiergattung Galeopithecus : eine morphologische
Untersuchung, by Prof. W. Pecfie.— Prof. Edlund exhibited
and described a specimen of meteorograph of Thorell's con-
struction, m.ade by Herr Sorensen for the Emperor of Brazil.—

Prof. Warming gave an account of the botanical researches
undertaken by Messrs. L. Y. Neumann and G. A. Tiselius in

the Swedish provinces of Jemtland and Medelpad ; and (2) con-
tributions to the knowledge of the structure of the pericarp, by
Miss Alida Olbers.—Prof. Toreel exhibited and described a
geological map of Sweden, on the scale i : 600,000.—The
Secretary, Prof. Lindhagen, presented for publication in the
Transactions the following papers:—The transversal oscillations

in a thin crystalline lamina with three plans of symmetry and
elliptical limitation, by E. .Sundberg.—.\lpha-oxazonaphtalin
alpha-sulphonacid .and some of its salts, by Dr. J. E. Alen.

—

On two isomeric beta-monochlor-naphthalin-sulphonacids, by
Herr K. Arnell.—On mononitro-beta-naphtha-acids, by Dr. A.
G. Ekstrand.—Some annotations on microscopic researches on
plants, by Dr. A. Malm.—Contributions to the flora of fungi
in the southernmost parts of Norway, by Dr. E. Henning.

—

On Sowerby's whale, by Dr. \. Malm.
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THURSDAY, JULY 1885

TWO BOTANICAL TRANSLATIONS FROM
THE GERMAN

I. Text-Book of General Botany. By Dr. \V. J. Behrens.

Translation from the Second German Edition. Re-

vised by Patrick Geddes, F.R.S.E. (Edinburgh:

Young J. Pentland, 1885.)

\\. A Guidefor the Microseopieal Investigation of Veget-

able Substances. From the German of Dr. Julius

Wilhelni Behrens. Translated and Edited by Rev.

A. B. Hervey, A.M., assisted by R. H. Ward, M.D.,

F.R.M.S. (Boston : S. E. Cassino and Co., 1885.)

I. A STUDENT of science in our Universities on
^~»- running his eye along his bookshelves can hardly

fail to be struck by the large proportion of translations

which find their place there ; in physics and in chemistry

the proportion of them is large, but in biology and

especially in botany the original productions of this

country hardly hold their own against their foreign com-

petitors. It must be freely admitted that there was a

time, not long ago, when botanical laboratory work had

fallen to a low ebb in England ; the botanists of this

country had failed to keep pace in this branch of their

subject with their contemporaries on the Continent, and

it was chiefly by the translation of the text-book of Sachs

that laboratory work received a new stimulus on this side

of the Channel. The translation of that work some
twelve years ago has been followed by others of standard

books, and we have reason to expect that their number
will be further increased within a short period. Any
reasonable person will welcome the translation of standard

and classical works ; their production is beneficial, and

they may at times even bring about wholesome revolutions.

But though the most important translations produced

recently are from the German, it does not necessarily

follow that all German text-books are good, and the first

of the two books above named is an illustration of the

truth of this.

Perhaps the greatest difficulty in the construction of an

elementary text-book which aims at the general treatment

of a science is suitably to balance the several parts of the

subject, bringing out at length those parts of the science

which are important to elementary students, and placing

in the background those branches which are of less im-

portance ; it is on this rock that writers of text-books

have most often split, and this text-book of Dr. Behrens
is no exception. But it is also essential that a text-book

shall be accurate in its facts ; it will be seen from the

quotations below that Dr. Behrens's book fails repeatedly

in this respect.

The external morphology of the higher plants, including

the structure of the flower and the principles of classifica-

tion, occupies the first 160 pages ; the treatment is neither

better nor worse than that usual in text-books of the

present day. Then follows, under the head of " Physio-

logical Botany," an exposition of 70 pages in length on
" flowers and insects," and transport of seeds. Anatomy
and physiology judiciously welded together occupy 80

Vol. xxxii.—No. 818

pages, while the whole series of " Lower Plants," including

the Vascular Cryptogams, are dismissed in less than 40

pages, barely half of the space devoted to " flowers and

insects, &c." If we take a rough estimate of the balance

of the book by the number of pages devoted to the

several branches it is clear the lower plants come off the

worst, and a quotation will illustrate the result. On
page 332 the following is the whole account given of the

Floridea; :

—" The Florideas are sea-weeds containing red

or brown colouring matter. They are distinguished from

the sea-wracks by the circumstance that their spores are

generated in capsules (cystocarps, /, Fig. 390), which

arise in the axils of the leaf-like lobes of the thallus (.f.r/)."

Then follows a short description of Batraehospermum.

Not only is this description insufficient and useless to

a student, but it is also obviously inaccurate. Of the other

inaccuracies a few maybe cited. In Fig. 371 the pit-

membranes in the wood oiPi?ius sylvestris are altogether

omitted ; the flattened stems oiPhyllocladus are described

as leaves in the explanation of Fig. 40S, notwithstanding

the tall talk on morphology on pp. 237-8. On p. 350 we

read :
" In the highest Cryptogams only are the sporangia

formed by leaves, or homologues of leaves ; in the

Phanerogams this is always the case ;" and, on p. loi,

" as all Phanerogams have either one or two seed-leaves,

&c." The above quotations by no means exhaust the

inaccuracies of the book.

In not a few cases statements are made which can only

confuse the student. Thus on p. 352 we read :
" In the

Metasperms the two generations of the vascular Crj-pto-

gams are represented by one." And again, on p. 314,
" Spores are entirely destitute of an embryo, having

plumule, radicle and cotyledons." A man who can write

such sentences shows that he is not in sympathy with the

student.

Perhaps the most prominent error in the book is one

of omission. In describing the stomata a special para-

graph is devoted on p. 283 to their function, but not a

word is said of transpiration ; on turning to the descrip-

tion of transpiration on p. 305 the stomata are not

mentioned ! And this is a book which aims, as stated in

the preface, at placing the student " at the newest stand-

point of the science "
!

Enough has now been said to show that the book is far

from being a model text-book ; but it must not be con-

cluded that it is entirely without merit ; many of the

illustrations are good, and the exposition is for the most

part clear, while historical notes interspersed here and

there in the text lend additional interest. It is, however,

obvious that neither in point of accuracy nor of balance

is the book so near an approach to the ideal elementary

text-book as to merit the honour, or deserve the trouble

of translation.

The above notice has been extended to greater length

than the importance of Dr. Behrens's text-book deserved,

because the publication of this translation marks in a

certain sense an epoch in the progress of botany in this

country. For the last twelve years we have been dependent

in great measure upon Germany for our larger text-books
;

we have in that respect been leading a parasitic existence,

or rather passing through a period of healthy symbiosis,

such as that of the embryo on the parent plant ; the time

is fast approaching when we may expect the young plant
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to assert its independence, when text-books designed to

meet our own peculiar requirements shall be written by

native authors. Meanwhile let the choice of books for

translation be confined to those that are sound and good,

let us guard jealously against any tendency to a sapro-

phytic habit, with its attendant degeneration ; the transla-

tion of an unsound text-book may be regarded in a sense

as marking a saprophytic tendency, and the appearance

of the translation of this book of Dr. Behrens is perhaps

the first indication of such a saprophytic habit.

Lastly, would it not be possible, and much more advant-

ageous, to transmute the energy now devoted to transla-

tion into original production ? It is admitted that a

teacher acquires both facility of exposition and clearness

of view by writing down his ideas in the form of a text-

book. It is for us to see that we do not continue our
" healthy symbiosis " unduly, and thereby lose that power

of original exposition for which so many English men of

cience have been properly celebrated.

II. The second w-ork under review is a translation of a

book by the same author, and it is one of those works

now being produced in rapid succession which aim at

.issisting the student in his practical work in the labora-

tory. The keynote is struck by the following passage

from the preface to the German original :
" For a work

to be useful in those microscopical inquiries which are

most important in the botanical laboratory, it need teach

neither optics nor histology." It may fairly be admitted

that within the cover of this book the student will find

clearly laid before him all that it is essential he should

know of the theory and structure of the modern micro-

scope, together with useful instructions as to the methods

and reagents in use in the botanical laboratory. Dr.

Behrens boldly challenges criticism in his preface, when

he says " the chapter of this work which deals with the

microscopical investigation of vegetable substances fur-

nishes an crliaiistive treatment of these matters." What-

ever may be our opinion as to the correctness of this

statement it must be allowed that the work now before us

is the result of an earnest effort, and represents wide and

laborious sifting of a scattered literature not easily access-

ible to most students. There is quite a pathetic ring in

one sentence in the preface ; referring to the literature of

the subject in the University Library at Gottingen, the

author says :
" With hardly a noteworthy exception, I

have seen and read it all." It is only those who know

how voluminous and how scattered are the writings on

this subject who can form an idea of the magnitude of

this task.

The first two chapters, dealing with the microscope

and microscopical accessories, have been subjected to

cons'derable alteration and extension by the editors.

Naiur.tlly German stands and objectives are not so ac-

cessible in America as those made on the spot ; the

editors have devoted considerable space to the description

and illustration of the microscopes of American manu-

facture, so that this part of the book partakes, both in

appearance and contents, of the character of an optician's

catalogue. A few paragraphs have been added on the

subject of " nose-pieces ; " but there is no mention of that

invaluable nose-piece of Zeiss which is calculated to save

the time of workers in no small degree—viz. that which

can accommodate four objectives, and on which the tubes

carrying the objectives are cut of such length as to bring

each in turn approximately into focus : the value of this

arrangement is obvious.

Chapter III. contains useful directions for the prepara-

tion of microscopic objects, cutting sections, mounting,

drawing, &c. The most important part of the book, and
that which will assuredly be the most generally useful, is

that comprised in the last 200 pages, and it is almost a

matter of regret that this latter half has not been pub-

lished separately from the first 260 pages, which have an

ititerest chiefly for the beginner, while for the advanced
student they will be little better than lumber. Pp. 267-

311 are devoted to the enumeration and preparation of

micro-chemical reagents, while Chapter V. deals with the

microscopical investigation of vegetable substances. It

is to be noted that no reference is made to the inventor

of chlor-iodide of zinc beyond his name, which, according

to the notice of the meeting at which his solution was
first described (" Flora," 1S50, p. 643), is spelt "Schulze"

not " Schultz " as it stands in the text. There is no

mention of the demonstration of protoplasmic continuity,

even in sieve tubes, nor is the substance of the " callus "

of sieve tubes or its reactions described. These omissions

do not greatly aft'ect the value of the book : they would

not have been mentioned had not Dr. Behrens professed

to give us an " exhaustive " treatment of the subject.

One chief merit of the work is that copious references

are given to the soiuces from which Dr. Behrens has

drawn his information ; this will greatly add to its use-

fulness, and the translation may be accepted as a valuable

addition to the laboratory handbooks already before the

English-speaking public. F. O. B.

RUSSIAN CENTRAL ASIA
Russian Central Asia, including Kuldja, Bokhara, Khiva,

and Merv. By Henry Lansdell, D.D. (London :

Sampson Low and Co., 1885.)

"T^R. LAN.SDELL, already favourably known to the

public by his interesting volumes " Through

Siberia," gives in the present work a mass of information

on a subject to which the attention of Englishmen has of

late been perforce directed—the Russian dominions in

Central Asia. In the two goodly volumes recently pub-

lished he gives the narrative of a journey undertaken in

the year 1S82, in the course of which he traversed Kuldja,

Bokhara, Khiva, and Merv. Turkistan has been rarely

visited by Englishmen, and, as Dr. Lansdell believes, in

certain parts he may claim to be the first. The principal

object of his journey was a philanthropic one—the distri-

bution of religious literature, especially in the prisons of

the Russian empire ; but in writing this book he has kept

in view the requirements of students as well as of general

readers, providing for the former by touching upon the

"geography, geolog>', fauna and flora, the characteristics

of the people, their government, language, and religion "

—

to which not only numerous notes but also whole chapters

are devoted, as well as " appendices, derived from works

only published in the Russian language, which treat on

the fauna and flora of Turkistan."

It would be impossible in the space to which this

notice must necessarilv be restricted to give an adequate



July 2, 1885] NA TURE 195

idea of the great amount of matter which Dr. Lansdell

has collected in these two volumes, so that we must

content ourselves with a brief glance at a few of the

more salient features.

To geographers the account of the Thian Shan Moun-

tains will be among the subjects of interest. These

mountains, estimated by Reclus as. forming a mass

twenty-five times larger than the Swiss Alps, and a

protuberance on the earth's surface larger than the

united mountains of all Europe, begin in Mongolia, and

develope by the addition of successive ridges until they

occupy from north to south above eight degrees of

latitude. The heights of the several ranges vary from

about 10,000 to 14,000 feet above the sea, and in the

Pamir range exceed 15,000. The number of glaciers

exceeds 8000. The principal lakes are the Alakul, the

Balkash, and the Issikul, the waters of which are

brackish ; the first and second are believed to have once

been connected. Volcanoes have been stated to exist in

the Thian Shan, but this appears to be incorrect. Much
information of interest is given about the Hi Valley, a

meeting ground of the Tatar and Mongol races. From
this region Dr. Lansdell diverged; eastwards from the

course of his journey to reach Kuldja, a town within

the Chinese frontier, for some time in Russian occupa-

tion. He then continued his journey in a westerly direc-

tion, passing through Semirechia, of which region he

gives many particulars of interest, dwelling especially on

the patriarchal life of its nomad inhabitants. From the

Kirghi Steppe he passed into Turkistan. The climate of

portions of the Aralo-Caspian region does not appear

inviting : the summer temperature is from 6S° to 77' F.,

the winter from 5*" to 23^ In the lowlands rain falls rarely

in summer, and in only a small amount at any season.

Hence there is a general desiccation. The beds of

tributary rivers are dry ; the main streams lose themselves

in sands or terminate in brackish marshes ; the smaller

lakes have evaporated, leaving behind them beds of salt

;

the larger are much reduced in size. The land is barren
;

trees are scarce ; vegetation is stunted, and limited in its

species. The geology, as might be supposed, has not

been exhaustively worked, but from a small work of M.
Mouchketofif the author has obtained an outline, from

which it appears that in one part or another of the dis-

trict almost every formation, from the oldest to the

newest, is represented, and that the mountain-chains

consist largely of igneous rocks.

Ur. Lansdell spent some days in Bokhara, which town
no English traveller had visited since the time of Wolff's

adventurous journey. The fear of the Russian is, how-

ever, now upon this people, and he appears to have met

with little difficulty, though subjected to some surveill-

ance. On his way to the city he visited the Emir, then

at Kitab, and had a gracious reception. The description

of the author's invention of a court costume for the cere-

mony of presentation is amusing : the chief components
were a cassock, a D.D. hood, some masonic jewels, and a

square college cap. From Bokhara Dr. Lansdell tra-

velled through Khiva, and thence by a rarely-traversed

route, which, after following the general direction of the

Abu-Daria for some distance, runs in a west-south-

westerly direction to Krasnovodsk, near the Karaboghaz
Bay of the Caspian. Thence he returned to England,

having accomplished in 179 days a journey of 12,000 miles

—laborious, with considerable hardships, and not without

some danger, though the Russian influence has rendered

many places, formerly all but inaccessible, comparatively

safe.

Dr. Lansdell does not profess to be a scientific traveller,

but he is a careful observer, noting with an experienced

eye the physical peculiarities of the regions through which

he travelled ; and he has been at immense pains to

gather together a large mass of information concerning

the flora, fauna, and ethnology of Central Asia,' which has

been to a great extent accumulated by Russian men of

science, and which, from being written in their language,

is practically inaccessible to most Europeans. The
appendices on the flora and fauna of Russian Turkistan

occupy 14S pages of rather small print, and there is in

addition a very full bibliography of the same district which

extends to twenty-five pages. But much information,

both from books and from personal observation, is also

incorporated into the narrative of travel. Dr. Lansdell's

picture of the desiccation of the western part of Bokhara,

of the moving sands between the Oxus and the Karakul, of

the "barren and dry land" of the Aralo-Caspian region,

and of the Karaboghaz Gulf—a great area of evaporation

which, should any physical change close its narrow and

shallow communication with the Caspian, would soon

become one vast salt-pan—cannot fail to interest the

student of physiography. In a word, the ethnologist,

geologist, and naturalist will find these volumes not

only very pleasant reading, but also most valuable for

reference.

OUR BOOK SHELF
BulUtiii of the Biissey Institution. Vol. II. , 1SS4. (John
AUyn, 30, Franklyn Street, Boston, L'.S.)

The Bulletin of the Bussey Institution has many claims
to be considered as original in its design and in the

character of its reports. It contains a large amount of

information upon out-of-the-way topics, mostly treated

upon from the chemical side, and in all cases communi-
cated by Prof F. H. Storer, Dean of the Institution, and
Professor of Chemistry.
The Bussey Institution is apparently a branch of Har-

vard L'niversity, having special endowments, and its

objects comprise the teaching of young men intended to

become practical firrmers, land agents, gardeners, florists,

or landscape gardeners.

The investigations conducted by Frof. Storer, reported
in the Bulletin before us, are highly interesting to such
students, and are characterised by a keen practical bias.

The first paper is devoted to results of analysis of the

leaves of Kuniex crispus and the common milk-weed
{Asclipias cornuti), with a special view to their economic
value. The second paper is upon an ingenious plan of

ascertaining the rate at which various fertilisers may be
scattered by hand, or, in the Professor's own language,
" about how much of a given fertiliser would a man natu-

rally throw from his hand in sowing an acre of land?"
Surely no learned professor ever set himself a more
homely task ! Next we find " Experiments on Feeding
Mice with Painters' Putty and with other Pigments and
Oil." This is almost revolting, and raises a feeling of

pity for the mice, together with a certain sense of loss of

appetite on the part of the reader if he is indulging in an
ante-prandial study of scientific novelties. Mice, how-
ever, do eat putty, and, more curious still, red lead

' See an arlic'e by Dr. l,.in. Jell, Natike, May zi, p. 56.



196 JVA TURE [_7uly2, 1885

mixed with putty, without injury. They thrive on the

linseed oil used in the manufacture of this most unsavoury
side-dish and the whitening which forms the other ingre-

dient of "pate de putty" seems to neutralise the evil

effects of the lead. The bearings of these facts are im-
portant from a sanitary point of view, as Prof. Storer
shows that the etifects of mice eating away the packing of
vah-es, of drains, and closets is an immediate frustration

of the best eftbrts of plumbers and sanitary engineers to

keep human habitations free from sewer gas. Not content
with mice, the Professor tried similar e.xperiments upon
rats, when it was found that " rats when kept upon a rather

short allowance of oats, ate putty freely. Finally " the

surviving rat was fed with ' plain putty ' for a day or two,
after which he received and ate (poor wretch) each day
for two days a ball of putty made with a mixture of equal
parts of slaked lime and whiting. He was next given a
ball of putty made from a mixture of one part of oxide of
zinc and three parts of whiting, together with 2 j grammes
of oats, and although he ate very little of the ball he died
soon afterwards." The chief result of these experiments
appears to be the injury rats and mice may do to houses
and the curious protecting effect of whitening as an anti-

dote to such active poisons as red and white lead and
carbonate of baryta. Experiments upon the germination
of weed seeds and a special instance of the resistance of

clover seeds to water form two very interestitig notes
bearing directly upon well-known phenomena often

ascribed by the ignorant to spontaneity of growth. The
extraordinary irregularity of periods necessary for the

germination of certain weed seeds is very clearly shown.
" Of 400 seeds of shepherd's purse [Capsclla bursa pastoris)
three germinated on the fifth day and three on the seventh
day, then none until the 145th day, when four germinated.
Seven seeds germinated on the 1173rd day, or after an
interval of about three years and two months—in all 1 S|
per cent, to that date." Many similar cases are cited.

Another article is upon " cherry stones eaten by domestic
pigeons," which appears unpromising, but is rendered
interesting by this versatile observer. Prof. Storer is

evidently a man who is not likely to allow any natural

phenomenon to pass unnoticed.

John Wrightson

LETTERS TO THE EDITOR
[ The Editor does not iiold iiimsclfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.
No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otheiivise to insure the appearance eirn

of communications containing interesting and novel facts.\

Clifford's Common Sense of the Exact Sciences

It does not seem to me necessary to reply to the charges made
against Clifford by Prof. Tait in your issue of June 11—charges

which, when freed from '* mystery and insinuation," amount to

accusations of plagiarism and inaccuracy—for Clifford's reputa-

tion is unlikely to be in any way affected by what Prof. Tait

may write. But I do feel it necessary to make a remark on the

last paragraph of his review. He therein accuses me of

"mystery and insinuation," weapons which should not be
employed in connection with Clifford's name. He does not

do me the scant justice of publishing the footnote on which he
passes these strictures. That footnote runs as follows :^

" A still more serious delay seems likely to attend the publi-

cation of the second part (kinetic) of Clifford's ' Elements of

Dynamic,' the manuscript of which was left in a completed
state. I venture to think the delay a calamity to the mathe-
matical world."

When I wrote the footnote, I knew

—

(l) That the manuscript was in existence, a fact with which
any one who had examined the bibliography attached to the

mathematical works must have been acquainted.

(2) That this manuscript, unlike that of the "exact sciences,"

had not at that time found a publisher, and therefore was more
likely to be seriously delayed.

(3) That the mathematical world had been so far forgetful of
its own interests as to raise no demand for its publication.

My note was written with the express purpose of recalling the
attention of those who valued Clifford's work to the existence of
this manuscript, in order that a general demand for its publica-
tion might produce a publisher. Those who find "mystery or
insinuation" in this, or in whom this can "strike a jariing
chord," must be singularly constituted individuals. The note
had on the face of it an obvious purpose ; that purpose, I am
happy to know, it has to some extent helped to accomplish.

University College, June 12 K. P.

On " K. P.'s " note, which has been communicated to me by
the courtesy of the editor, I desire to make one or two remarks.

In writing my notice of Clifford's book I endeavoured to state

clearly the impression which its perusal had produced in my own
mind, and to say a few fitting words as to the special qualifica-

tions of the author. I must have sadly failed in this endeavour
if in w hat I have written there can be found either mystery or
insinuation, still more so if there can be found " accusations of
plagiarism and inaccuracy." But of course even an Act of Parlia-

ment has to be construed after the letter, the declared intention

of its framers notwithstanding. On reperusing my notice, how-
ever, I still think ihat it expresses what I meant to say, and that

it cannot bear the construction put on it by " K. P."
The remarks I made on the foot-note to the Preface accurately

described the impression which it produced on me, and which I

am sure it is likely to produce on the majority of thoughtful
readers. So strongly did I feel this impression that, when I

finally returned my notice for press, T specially requested the

editor to try to obtain for me an elucidation of the mys'.ery.

This has been—in part at least—supplied by Mr. Tucker's note.

Whether "R.," who writes in Nature of this week, be
really a "(so-called) metaphysician" or no, he certainly ex-
presses himself in the language of that school ; for he mildly
characterises as "not sufficiently guarded " the statement that a
figure, obtained in a certain way, will be a cube :—whereas it

obviously may be any rectangular parallelopiped whose edges are
commensurable. But I did not blame Clifford for having made
this statement; I merely said that it "ought not to have
escaped correction." Perhaps even that expression is too strong.

I have lately learned by experience that over-zeal on the part of
a press-reader may sometimes render abortive the most sedulous
care on the part of an author. Over and over again I have had
proof-sheets, marked "press,'' returned to me with a learned

query at the phrase " feet per second, per second "
; and in one

or two instances the supposed blunder has been rectified after all

in spite of me. P. G. Tait
June 26

Recurrence of Markings on Jupiter

In connection with my remarks on this subject (NATttRE,
xxxii., p. 31), and the suggestive coincidences which appear
amongst certain drawings obtained in about the years 1857 and
1859, 1S70 and 1872, and 1S85, as to large elliptical markings
in the southern hemisphere of Jupiter, I would further add that

in about 1843 ^ remarkably large spot was visible, which may
possibly be connected with the phenomena of more recent oc-

currence. Prof. Piazzi Smyth mentions in the Observatory,

vol. iii., p. 450, that, in consulting some old observations pre-

served in the note-books of the Rev. H. C. Key, he found " a

view of Jupiter, with not only the dark belts admirably drawn,
but between them, in stronger black colour, a long oval spot.

This spot, too, was so precisely the shape and size of the red
spot which has of late been attracting the surprised attention of

observers, that I could not but jump to the almost self-evident

conclusion of their both referring to the same body, appearance,
or phenomenon." The drawing alluded to was made on June 4,

1843, and Mr. Key described it as a " horizontal black spot in

the light space between the two principal belts." In Chambers'
"Descriptive Astronomy " (2nd ed., p. 107) it is stated, "In
1S43 ^ ^^fy '^''nC black spot was observed by Mr. Dawes," and
this object is doubtless identical with that figured by Mr. Key.
It will be important to compare the observations and to learn

whether these spots were situated in approximately the same
'aitude as the red spjt of our own time.
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The latter has been growing much darker and more conspicu-

ous during the last few months, and it seems very probable that

this object may resume a good deal of its former prommence
during the opposition of 1SS6. With my lO-inch reflector,

power 252, T recorded the spot as passing the central meridian

of Jupiter on June 26, 1SS5, at yh. 5gni., and to-night, June 28,

at 9h. 37m. A comparison of these times with the earliest I

obtained during the present apparition (1S84, September 21,

i8h. 28m.) shows that in the interim of 279d. I5h. 9m. the spot

has completed 676 rotations w'ith a mean period of 9h. 55m.
39"os., which is almost identical with the periods found during

the two previous oppositions—viz. gh. 55m. 39' Is. But I am
hoping to obtain another observation of the spot before the

planet leaves us for the season, W. F. Denning
Bristol, June 28

Occurrence of "Torpedo Marmorata" off the Coast of
Cornwall

Among the fishes included in the British fauna, but whose
title to this designation has been considered but doubtfully

proved, is the Torpedo marmornfa, or a form having the

spiracles fringed at their edges. It is true that Pennant figures

this species, but he omits to mention whether his example was
from the British seas or brought from the French coast by
Walsh ; and subsequent authors on ichthyology are not suffi-

ciently precise in their descriptions to enable one to judge of

which form they are adverting to. All the specimens which I

have seen in the various British museums have been of the

cramp fish, with smooth-edged spiracles, T. nobiliana. On
June 26 an example of T. marmorata was trawled in Mevagissey
Bay, and obtained by Mr. Matthias Dunn, who most kindly

sent it at once to me, and it arrived at Cheltenham on the even-

ing of the 27th. It was a female, quite fresh, and weighed
3 lb. 10 oz. ; its length was 17J inches, and its breadth across

the disk 12 inches. It contained two ova in an early stage of

development. Francis Day
Cheltenham, June 27

Composite Portraits

It is always desirable to guard new discoveries and inven-

tions by explicit investigation of the nature of the facts discovered
and the mode of action of the invention.

The system of composite portraits ingeniously invented by
Mr. Gallon rightly attracts much attention, and those who have
had their interest excited by Mr. Gallon's curious portraits of
thieves, ruffians, and consumptives, will be interested further by
the portrait of American scientific men in Nature, vol. xxxii.

p. 176.

But in using this system as an instrument of discovery it

must not be hastily assumed that by its means true averages are

secured. At least, they cannot be averages in every respect

Take, for example, the hair. The outer limit is determined by
the greatest extent to which the hair has spread outwards on
the plate in a number of sitters suflicient visibly to affect it

—

say three or four. But the inner limit is, in the same way,
determined by the limit in the three or four in whom it stretched
farthest in. Thus the result must be to give far more than the
average amount of hair when the portrait is compounded from a
great number of sitters.

As regards the nose, the eyes being the fixed starting-points,
the root of the nose will be nearly a fixed point in the photo-
graph ; but the tip is limited by shading, and three or four short
noses will be sufficient to determine where the tip is to be.

Again, the eyes being fixed points marked on the ground
glass of the camera, and breadth between the eyes being different

in different persons, it follows that those who have the eyes near
together will be photographed on a larger scale than the rest.

This enlargement will broaden the composite result. But the
tip of the nose, like the tips of the really long noses, will be lost

in the dark upper lips of others.

Proof that I am to an important extent correct in these re-

marks is to be found in your page of American portraits. They
present a very remarkable non-American appearance about the
nostrils, a vertical elongation accounted for by what I have
pointed out. Also the ears are large and vague, the position of
the ear relatively to the eye being variable ; and there is a more
than average breadth of face in three out of the four portraits.

I do not wish to detract from the value of these portraits,
rightly understood, but assuredly they give prominence to certain

'ypes of face when these are mixed with others—namely, to

broad faces with short noses, long lips, large ears, and a super-

abundance of hair—and it may be useful that attention be
attracted to this.

It will be seen that composite portraiture is not suitable for

anatomical objects whose generic characters are to be recorded
in explicit statement. But for that and many other purposes, a

trustworthy though more laborious and less elegant substitute

may be found by determining the mean positions of a number of

fixed points in figures accurately obtained.

John Cleland

Ocular Images and After-images

Mr. Newall's experiment with the glowing match I have
been in the habit of performing with my cigar or cigarette, and
I have become familiar with the lurid ghost he describes, but

the point that first interested me is one not mentioned in his

letter, and has re.'erence to the primary serpentine image. This
I find to consist of a dark red head and a bright yellowish-red

body—the light viewed at rest being of a mean tint, as if, owing
to difference in rate of telegraphy, it underwent a process of
analysis in its movement over the retina.

I have paid considerable attention to the dying phases of

powerful retinal impressions, such as result from too bold a gaze
at the sun or his vicar, the paraffin lamp, and am convinced that

there is more to record than a mere fading away of a patch of

colour. On careful scnitiny the palch is seen to be bordered
with a series of coloured bands, which each in turn overspreads
it ; the order of succession being, unlike that of the primary
image in the above experiment, towards the red.

I submit this for confirmation, being conscious that the region

of these observations is so largely dominated by memory and
imagination as to render it difficult at times to distinguish the

psychical from the physiological. W. M. Laurin
June 25

A Query as to Swallows
During a recent stay in Suffolk I found a belief prevalent

there that swallows lay in necessary stores for their autumn
migration by packing small flies under the feathers beneath the
wings. My informant told me that he had shot a swallow once
in order to ascertain whether this was actually the case ; and
that he had, as he expected, found many small flies beneath the
down. Knowing how liable swallows are to parasitic invasions,

I asked of what kind the flies were, and was told " Little gnats,

and such like." Is this opinion to be found elsewhere, and is

there any ground for it ? E. H.

THE COMPOUND LOCOMOTIVE
"XZERY soon after the compound working of steam in

* marine and stationary engines became an accom-
plished fact, and the great saving of fuel thereby was
apparent, the question of applying the compound prin-

ciple to the locomotive attracted the attention of the loco-

motive engineers of this and other countries. At first it

was received with very little favour, which is evident even
at the present time, there being only two -locomotive
engineers in this country who are now- either trying it

experimentally or have it permanently in use on the lines

under their control. This has been mostly caused by the

idea that the additional gear necessary for the compound
working with two or more cylinders would render the

engines more liable to break down. Again it was thought,
w-ith very good reason, that such engines would hr.ve

great difficulty at starting, for the reason that during the

first revolution of the driving wheels all the power neces-

sar)- to start the engine w-ould have to be generated in

the high-pressure cylinder. This difficulty was soon sur-

mounted in engines fitted with only two cylinders working
compound, by the addition of an arrangement by which
the engine could be worked as an ordinary locomotive at

the commencement, and when fairly started the compound
arrangement could then be applied.

The usual arrangement adopted in the early trials of

compound locoinotives consisted of two outside cylinders

of different sizes ; the steam having passed through the
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smaller cylinder was conducted to the larger one, after

going through a sort of intermediate receiver in the

smoke-box. The arrangement to work the engine non-

compound consisted of a sort of slide valve controlled by
the driver, by which means the direction of the steam

from the boiler was so regulated that in one position the

engine worked compound, and in the other in the ordinary

way ; this was called the compound valve, and was placed

on the boiler with the necessary pipes leading to it, making
the engine look very unsightly. In both positions the waste

steam was exhausted in the usual way up the chimney.
Many combinations of the above arrangement have

been tried both in this country and on the Continent.

The earliest trials in England were made on the Eastern

Counties Railway, now part of the Great Eastern system
;

on the Continent trials have been made extensively. In

all cases the economy of fuel was at once apparent, but

there was something in the arrangement which stopped
its progress ; this most probably being the general com-
plication of the machinery, combined with a difficulty of

management when at work.
In 187S J\lr. F. W. Webb, the able locomotive super-

intendent of the London and North-Western Railway,

commenced to make experiments with an old locomotive

converted to the compound principle ; this engine had
two cylinders of different sizes. The results of the trials

were of such a promising nature, that he went thoroughly

into the subject, and eventually brought out an entirely

new arrangement with three cylinders, which he patented.

This arrangement is a really good practical solution of

the question of compounding locomotive engines, and
'v'isitors to the International Inventions Exhibition will

there see the sort of way it has been accomplished. The
compound locomotive, the Marchioiit'ss of Stafford, built

at Crewe Works, is a really fine engine and a credit to

the builders.

In attacking this problem Mr. Webb had several ob-

jects in view besides the saving of fuel by working the

steam compound. His arrangement has enabled him to

do away with two of the chief sources of anxiety pertain-

ing to the management of locomotives.

In most non-compound locomotives designed to take

heavy loads at a high speed the arrangement of coupling

the driving and trailing wheels together by means of out-

side connecting-rods is a necessity ; in order that all the

available power of the engine may be exerted without

slipping, the wheels are coupled, so that it may be trans-

mitted by two pairs of wheels instead of one. These con-

necting-rods are a source of danger at high speeds, and
when they break, which they sometimes do, the prospect

of a serious accident is by no means distant. Again, in

all engines having inside cylindevs a two-throw cranked

axle is required ; this axle has to transmit the whole

power of the engine ; it has to withstand the constant

vibration caused by points, crossings, and roughness of

the road, besides the heavy straining caused by the

powerful steam-brakes now in use. The breakage of this

axle has been the cause of many serious accidents. In

Mr. Webb's compound engine both of these sources of

danger are done away with, and in place of the two-throw

cranked axle we find a single-throw cranked axle, amply
strong enough to be practically unbreakable, and giving a

length of bearing otherwise impossible. The arrangement
of the cylinders is as follows :—The engine has two out-

side high-pressure cylinders and one inside low-pressure

cylinder. The high-pressure cylinders are attached to the

frames about midway between the leading and central

wheels, and are connected to two cranks at right angles

on the trailing wheels. The low-pressure cylinder is

placed between the frames at the leading end, and is con-

nected to a single-throw crank on the axle of the middle
pair of wheels. The valve motion is that designed by
Mr. David Joy, which does away with all excentrics and
rods, and considerably reducing the number of working

parts per cylinder. This gear is singularly easy to adapt
to the altered circumstances required in Mr. Webb's
arrangement, and must have considerably helped him
when designing the engine.

The working of the engine is as follows :—The steam
is taken from the boiler through the regulator in the dome
to the smoke-box, where it is divided, and taken by means
of a pipe to each high-pressure cylinder ; here it does a
certain amount of work, and afterwards is returned in a
parallel pipe into the smoke-box ; each pipe is taken round
the smoke-box and then enters the valve-chest of the
low-pressure cylinder. Thus the steam is somewhat
heated during its progress through the pipes in the smoke-
box, the pipes themselves serving the purpose of an inter-

tnediate receiver. When the steam has completed its work
in the low-pressure cylinder it is finally exhausted up the

chimney.
The Mardiioiiess of Stafford belongs to the class of

most powerful compound locomotives yet built at Crewe,
and is of course fitted with all Mr. Webb's latest im-

provements ; the reversing gear is of special design, and
only fitted to this class of engine. It is desirable in any
compound engine to be able to vary the cut-off of the

steam in the high-pressure cylinders without affecting the

cut-oft" in the low-pressure, or the reverse ; at the same
time it is necessary to have the reversing gear of a loco-

motive all worked by one lever or wheel. Mr. Webb's
arrangement will no doubt answer the purpose fully, the

driver being able to vary the cut-off of the steam into the

cylinders either individually or all at the same time accord-

ing to circumstances.

These engines have now been at work some time, and
are gi\'ing good results, both as regards fuel consumption

and steadiness of running at high speeds. There are now
thirty-four compound engines at work on the London and
North-Western Railway, taking their turn in working

some of the most important trains on the system, doing

the work thoroughly well with a considerably less con-

sumption of coal titan that required by the ordinary

locomotive.
Following Mr. Webb in solving the question of com-

pounding locomotives we find Mr. T. W. Worsdell, the

locomotive superintendent of the Great Eastern Railway,

at work in the same direction, but evidently for a means
of reducing the consumption of fuel, and not, as Mr. Webb
has done,"to try and make the locomotive at the same
time less liable to break down at high speeds.

In Mr. Worsdell's design we have two inside cylinders

of different sizes, with an arrangement to turn steam direct

from the boiler into the low-pressure valve chest either

when the high-pressure crank happens to be on one of the

dead centres, or to augment the power of the engine in

Stirling the train. This valve, compared with the old

compound valve of the earlier experimental compound
engines, is extremely simple, and is so arranged that when

the driving wheels have made a complete revolution the

engine will automatically commence to work compound.

This engine is well designed and is a thoroughly good

specimen of locomotive engineering, but we think Mr.

Webb's engine is to be preferred, if only on the

grounds that it does away with double-throw cranked

axles and outside coupling rods. No doubt, as far as coal

consumption goes, both engines will be very nearly equal,

this being merely a question of proper proportions given

to the cylinders and valves. Both gentlemen are to be

congratulated on having broken through the bounds of

locomotive practice and having succeeded in their different

designs.

When we think of the millions of miles run each year

by locomotives in this country alone, and that the com-

pound working of the steam enables us to save three or four

pounds of coal per mile run, the enormous saving is at

once apparent, leading us to the conclusion that the com-

pound locomotive has a great future.
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THE GEOLOGICAL SURVEY OF BELGIUM
SINCE the publication of our note on this subject

(Nature, vol. xxxii. p. 154) letters have reached us

representing both sides of the controversy ; but into the

controversy itself we do not propose to enter. The ques-

tion whether this party or that is most orthodo.K and
geologically accurate is not one that greatly concerns the

world at large ; but all who watch with interest the pro-

gress of national scientific undertakings cannot but feel

regret that a geological survey which has already achieved

such important results as that of Belgium should have
been suspended. The Belgian Senate has followed in

the wake of the Chamber of Representatives, and the

Government is understood to be now engaged in the

formation of a new Commission to deal with the re-

organisation of the Survey. Meanwhile the field-work is

suspended. Geologists everywhere will rejoice if by any
means the Commission can succeed in producing better

maps and memoirs ; but those who are familiar with the

publications of the Survey will not be very sanguine as to

its success in this respect. They do not need better maps
or memoirs, and can only regret that the further progress

of the work should have been arrested for this year. The
loss of a working season is itself a serious injury. The
Belgian authorities would have acted more wisely had
they kept the field-work going while they made any
necessary investigations as to methods of procedure.

We sincerely hope they may see their way to start the

Survey again with as little delay as possible.

SYSTEM OF ORTHOGRAPHY FOR MATIVE
NAMES OF PLACES

'T'AKING into consideration the present want of a
' system of geographical orthography, and the con-

sequent confusion and variety that exist in the mode of
spelling in English maps, the Council of the Royal Geo-
graphical Society have adopted the following rules for

such geographical names as are not, in the countries to

which they belong, written in the Roman character.
These rules are identical with those adopted for the
Admiralty charts, and will henceforth be used in all

publications of the Society.

(i) No change will be made in the orthography of
foreign names in countries which use Roman letters : thus
Spanish, Portuguese, Dutch, &c., names will be spelt as
by the respective nations.

(2) Neither will any change be made in the spelling of
such names in languages which are not written in Roman
character as have become by long usage familiar to
English readers : thus Calcutta, Cutch, Celebes, Mecca,
&c., will be retained in their present form.

(3) The true sound of the word as locally pronounced
will be taken as the basis of the spelling.

(4) An approximation, however, to the sound is alone
aimed at. A system which would attempt to represent
the more delicate inflections of sound and accent would
be so complicated as only to defeat itself Those who
desire a more accurate pronunciation of the written name
must learn it on the spot by a study of local accent and
peculiarities.

(5) The broad features of the system are that vowels are
pronounced as in Italian and consonants as in English.

(6) One accent only is used—the acute—to denote the
syllable on which stress is laid. This is very important,
as the sounds of many names are entirely altered by the
misplacement of this " stress."

(7) Every letter is pronounced. When two vowels
come together each one is sounded, though the result,
when spoken quickly, is sometimes scarcely to be distin-
guished from a single sound, as in ai, an, ei.

(8) Indian names are accepted as spelt in Hunter's
Gazetteer.

The amplification of the rules is given below :
—

Pronunciation and Remarks

a/ij a as \n. father
;•/;, t; as in henefil

English e \ « as in ravine ; the

sound of ce in beet.

Thus, not Feejee, but

o as in viole

long It as \nflute ; the sound ofw
in boot. Thus, not Zooloo, but

All vowels are shortened in

sound by doubling the fol-

lowing consonant
Doubling of a vowel is only

necessary where there is a

distinct repetition of the

single sound
English J as in /cv

ow as in how.
Thus, not Foochow, but

is slightly different from above
is the sound of the two Italian

vowels, but is frequently

slurred over, when it is

scarcely to be distinguished

from ey in the English t/uy

English li

is always soft, but is so nearly

the sound of j that it should

be seldom used

If Cehhes were not already re-

cognised i*. would be written

Stkbes

is always soft as in chitnh

English d
English /. ph should not be

used for the sound ofy;

Thus, not Haiphong, but

is always hard. (Soft^isgiven

byy) • •• ,-
IS always pronounced when m-

serted

English y. /)/' should never be

put for this sound
English /'. It should always

be put for the hard c

Thus, not Corea, but

The Oriental guttural

is another guttural, as in the

Turkish

f
As in English

has two separate sounds, the one

hard as in the English word
finger, the other as in singer.

As these two sounds are rarely

employed in the same local-

ity, no attempt is made to

distinguish between them
As in English

1

should never be employed ; (]ii Kwangtung
is given as Itm

199

E.^amples

Java, Banana
Tel-el-Kebir, Oleleh,

Yezo, Medina, Le-
viika, Peru

Fiji, Hindi
Tokio

Zulu, Sumatra
Yarra, Tanna, Mecca,

Jidda, Bonny

Nuuliia, Oosima

Shanghai

Fuchau
Macao
Beirut, BeiUil

Haifong, Nafa

Galapagos

Japan, Jinchuen

Korea
Khan
Dagh, Ghazi

, As in English

Sawakin

is always a consonant, as in I Kikiiyu

yard, and therefore should

never be used as a terminal,
j

; or e being substituted.
|

Thus, not Mikinddny, but
;
Mikindo

not Kwaly, but
j

Kwale
English s

!

Zulu
Accents should not generally be

used, but \\ here there is a very

decided emphatic syllable or

stress, which affects the sound
of the word, it should be
marked by an acute accent

Tongatabu, Galapagos,
Palawan, Sarawak
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TBE UNIVERSAL MERIDIAN^
II.

' T F, now, we examine the question of changes to be
' introduced into existing charts, these would, in

accordance with our proposal, be imposed on the whole
world ; they might be greatly reduced, especially if people
restricted themselves to what would be sufficient for a
beginning, that is, by tracing on the existing plans only
sufficient to allow us to make an immediate use of
the international meridian. Later on, and in pro-
portion as new plates were engraved, a more complete
scale would be given ; yet, in my opinion, it would
always be of advantage to keep the two frameworks—the
national and international— according to the example of
what is done in several atlases.

" If, at the present time, it is necessary to facilitate

external relations, it is also good for each people to main-
tain all the manifestations of its personal life and to

respect the signs representing its traditions and its past.
'

I do not insist on the details of the establishment of
such a meridian. All we have to support before you is

the principle of its acceptation.
' If this principle were admitted by the Congress, we

are charged to inform you that you would there find a
ground of agreement with France.

' Undoubtedly by reason of our long and glorious past,
our great publications .ind our considerable hydro-
graphic labours, a change of meridian would entail on us
heavy and cruel sacrifices. Vet if one came to us, setting
us an example of self-sacrifice, and thereby proving his
sincere desire of the public weal, France has already
given such proof of her love of progress that no doubt
need be entertained of her concurrence in such an enter-
prise.

" But we should have to regret our inability to associate
ourselves with a combination which, in order to safeguard
the interests of one part of the contractors, sacrificed the
higher scientific character of the institution, a character
which in our opinion is indispensable if it w^ould claim
the right of imposing itself on all, and if it would secure
to itself a definitive success."

Immediately after this discourse the general discussion
was entered into, in which all the English and American
delegates, and the Americans distinguished in science who
had been invited, successively argued against the pro-
posal of the French delegate. The latter had to reply
successively to half a score of speeches embracing various
phases of the question according to the various provinces
of the speakers. It is, perhaps, allowable to say that
notwithstanding the authority, talent and number of the
distinguished speakers contending against the principle of
the neutrality of the meridian, the principle withstood all

those shocks without being shaken, and without suftering
any scientific breach. The meridian proposed by France
will remain always as representative of the impartial,
scientific, and definitive solution of the question. We
think it was a honour to our country to have defended
this cause.

Before the vote, M. Cruls, the learned director of the
Observatory of Rio de Janeiro, and delegate of Brazil,
informed the French delegation that he had received
instructions from the Emperor to vote with France. We
were xeiy glad at this concurrence of sentiment, and
begged to be allowed to congratulate the august foreign
associate of the Institute of France on his resolutions.
The following are the principal passages in the speech

in which M. Cruls set forth the reasons of his vote :

—

"Down to the present one point, and that of great import-
ance, has been settled by the discussion—the necessity,
namely, of fixing a single initial meridian. This point
has, in fact, obtained the adhesion of all the delegates
present at the Conference. This necessity recognised, it

' Lecture by Dr. Janssen at ths Paris Geographical Society. Comiiiued
from p. 151.

is proper to take a step farther, and to determine which
shall be this meridian. An election of this kind forms at
this moment the object of our debates, and a question on
which we should have to pronounce our opinion.

' Our honourable colleague, Mr. Rutherfurd, delegate
of the United States, has made a motion proposing the
adoption of the meridian of Greenwich—a motion for the
moment eliminated from our debates, its author having
decided to withdraw it temporarily.

" The motion which was made at the last sitting, and
formed the subject of numerous and interesting debates,
is that formulated by our honourable colleague, M.
Janssen, delegate of France, proposing that the meridian
to be adopted should have a neutral character, and
should not touch either of the great continents of Europe
and America. This proposal has been strongly com-
bated by the delegates of England and the United States,
and valiantly defended by the delegate of France, and the
debates thus arising on the question have furnished us
with the opportunity of witnessing a scientific tournament
of the highest interest. The speakers we have had the
honour of hearing seem to me to have exhausted the
whole series of arguments for and against ; and at this

stage I presume that the debates have enabled us, in full

knowledge of the case in dispute, to form each his own
opinion on the question on which we are called to vote.

" For my part I am anxious to have clearly defined the
attitude which in my opinion Brazil is called upon to take
in the midst of this assembly. This attitude is one of
absolute neutrality so far, be it understood, as it is a
question of choosing a national meridian—a question
which may provoke among certain nations very legitimate
personal rivalries.

" Now, till the day when the Conference assembled for

the first time, I was in hopes that these debates, entered
into under the influence of a generous aspiration, and
with the single object of arriving at the establishment of
a measure, the necessity of which is warmly proclaimed
by manifold interests of diverse nature, might conduct us
to a complete and definitive solution of the question.
Unhappily, and to my great regret, I am compelled to

add that the differences which have manifested them-
selves in the midst of the assembly do not allow this hope
to be maintained.

" That which for my part I am not able to lose from
view is the fact that it is indispensable that the solution

of the question for which the Conference is assembled
should be complete : or the end of this Conference would
not be attained. Now, since the delegates of France
have from the beginning of our debates manifested their

opposition to the adoption of any meridian invested with
a national character, an opposition which gave rise to the
motion presented by M. Janssen, it follows that any
measure voted by the Conference and tending to the
adoption of a national meridian would, by the very fact

of the abstention of France, be an incomplete measure,
not corresponding with the object pursued by the Con-
ference. I hasten to add, for fear of any erroneous inter-

pretation being given to my words, that the same objec-

tion would apply, if, for example, the meridian of Paris

were proposed, and any great maritime nation, such as

England, the United States, or any other abstained from
its adoption. In such a case, likewise, my line of conduct
would be fully indicated.

" In short, I will say that the immense benefits which
would accrue to the whole world from the adoption of a
single prime meridian would be forthcoming in all their

plenitude only in so far as the measure was unanimously
accepted by the most important maritime nations. In
every other case I am for my own part absolutely con-
vinced that the measure would be in part inefficacious, its

adoption not being general, and that everything would
have to be done over again in a more or less distant

future.
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" Well, the debates at which we have assisted prove to

me superabundantly that such will always be the unsatis-

factory issue so long as the meridian of any great nation

is proposed.
" In presence, then, of this difificulty, which on that

supposition appears to me insuperable, the only solution

which by its very nature will not excite burning questions

of national jealousy is that of a meridian having a cha-

racter of absolute neutrality. If the adoption of such a

meridian were admitted in principle, I am certain that a

discussion engaged in on the ground of pure science and
directed according to the best conditions which such a

ground is calculated to secure would soon lead to a
practical solution.

" In such a discussion the arguments having any force

should be, above all, drawn from science, the only source

of truth alone able to enlighten us so as to guide us to a

sound judgment and to a decision based solely on con-
siderations of a purely scientific order.

" Such a practical solution seems to me, moreover, to

be suggested by what our honourable colleague, M.
Janssen, told us on this subject. The principle of the

neutral meridian once adopted, the conditions it would
require to fulfil and the determination of its site would
remain to be discussed. Of two things—one, whether the
meridian should be exclusively oceanic, and so by its very
nature it would be neutral ; or, second, whether it should
cut some island, and in such a case there could be no
obstacle, by means of an international diplomatic conven-
tion, in the way of rendering neutral the particle of ground
on which it would be proper to establish an observatory,
which in reality would be confined to a very small affair

—

of these two solutions both of which would satisfy the
conditions requisite for the meridian, from the double
point of view of its character of neutrality and the de-
mands of science, I prefer for my part the second. I

confine myself to intimating by these few words how it

would be possible to arrive at a practical solution, since

at this moment I have to occupy myself simply with the
adoption of the principle of the neutral meridian.

" I conclude, then, by declaring that I shall \ote in

favour of the adoption of a meridian invested with the
character of absolute neutrality ; and in doing so I hope
thus to contribute my part to the end that our resolutions
may bear the impress of independence which they require
in order to impose themselves spontaneously and natur-
ally, generalise themselves in the future and rally from
the beginning the adhesion of men of science, without
distinction of nationality, who at this hour await our
decisions."

I have to add that before the vote M. Galvan, the very
distinguished representative of the Dominican Republic,
who had studied at Paris under our most eminent mas-
ters, very cordially informed me that the attitude of
France in this matter appeared to him to conform with
that which the world was in the habit of seeing it take
in all questions of general interest, and that it would give
him such happiness once more to contribute in bringing a
testimony of admiration to the nation—to the pidssaiite
initiale de riuhilei:tu€lle, to use his own expression—by
voting with France.

As to the vote, it was according to our expectations,
seeing that, as I have said, almost all the delegates had re-

ceived instructions to vote for the meridian of Greenwich.
The principle of the neutral meridian being rejected,

we abstained from taking part in the discussion in the
choice of the national meridian called to become inter-

national. As we already said, we did not come to
Washington to sustain a candidature, but a principle.

Before the vote, M. \'alera, delegate of Spain, an-
nounced that he was charged by his Government to say
that, in voting for Greenwich, Spain expressed the hope
that England and the United States would accept the
French system of weights and measures. This declaration

led Gen. Strachey to say that he was authorised to

announce to the Conference that England had asked to

join the Metric Convention.
We cannot pass over in silence the part taken in this

discussion by the eminent Foreign Associate of the Insti-

tute of France, Sir William Thomson, who was then in

America, and had very naturally been invited to our
sittings. Sir William Thomson expressed his desire of

an accord in regard to the meridian and the metrical

system. The following are among the few words he
spoke on this subject :

—
" I cherish the sincerest and most ardent desire that

the delegates of France and those of the other nations

who by this vote supported the previous resolution, will

be able to adopt the resolution now before the Confer-

ence. It appears to me that we have here to do with a

sacrifice, and I am convinced that the honourable dele-

gate of France who last spoke, M. Lefaivre, will clearly

apprehend that there is no question of asking a sacrifice

of France which she is not disposed to make.
" In the admirable speech delivered by M. Janssen

before this Conference (a speech 1 had not the pleasure

and satisfaction of listening to, but which I read with the

greatest interest) he declared that France was willing to

make a much greater sacrifice than that now in question.

The amount of sacrifice involved in changing certain

usages is always more or less considerable, in view of the

fact that it is impossible to say that such an innovation can
be effected without derangement. It may, however, be
asserted that the sacrifice France is prepared to make
would be much more considerable than that ensuing from
the adoption of the resolution now before us.

" If the resolution relative to a neutral meridian had
been adopted, all nations would have been called on to

make the sacrifice involved in a change of meridian not

yet determined, and the relations of which to the merid-

ians now in use could not have been so easy as would be
those of the meridian of Greenwich with the meridians at

present employed.
" I am of opinion that if the delegates of France could

see their way to the adoption of this resolution, they

would have no cause to regret it.

'
I highly approve of what has been said in regard to a

common metrical system. My opinion on this subject

is firmly established, and I shall by no means express it if

the President thinks it would be inexpedient to enter on
this subject ; but it seems to me that England makes a

sacrifice in abstaining from adopting the metrical system.

The question cannot, however, be presented under this

form. We have not to consider here whether England
would gain or lose by adopting the metrical system.

" Such is not the way of looking at the question, con-

sidering that the adoption of the metrical system by
England is a question restricted to her own convenience,

to her own usages, and that whether she adopted it or

not, her decision could not in any way affect other nations.

It could result neither in advantage nor disadvantage of

other countries."

When the meridian of Greenwich was adopted, the

Assembly considered that it devolved on it to define the

principle according to which the longitudes should be
numbered. Should they be counted in one single direc-

tion in accordance with the almost unanimous opinion of

the distinguished members of the Conference of Rome,
or should they continue to be counted in the two opposite

directions, as far as the anti-meridian ? The latter

method was adopted.

The method of counting longitudes east and west,

starting from a central meridian—the method actually in

general use—was evidently introduced and actuated by
the use of national meridians. But when, instead of

looking merely at one country in particular, the entire

earth is contemplated, and it is desired to bring the

general system of longitude into relation with a universal
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time, it is difficult to understand how in counting the

longitudes, one should stop in the middle of the way,
while in counting the time one goes the whole round of
the day, reckoning the hours from o to 24, according to

the decision of the Congress.
We are unwilHng to believe that the advantage of not

having to make any change in use and wont, not even to

the extent of a few figures on English maps, was the
ground of this decision on the part of the majority.

This majority, for the rest, consisted in a preponderance
of but three votes, and among the opposite voters or

abstentionists we observe all the great Powers, with the
exception of Russia.

The question of a meridian being completely settled,

the assembly had to address itself to the second part of
its programme—that relating to universal time.

The commercial and maritime relations so developed at

the present day by the progress of the marine and telegraphy
render the inconveniences attending a diversity of origins in

horary measures more sensible every day. It has, there-

fore, come to be desirable to establish a division of time
having the same point of departure for the whole world.
To attain this object the local time of a determined point
is taken, and by a convention is made the universal time.
In this system the influence of longitude is entirely

eliminated. The same instant receives the same name
all over the earth, and the acts of international life

are dated in as close relation to each other in point of

time as though they were acts transpiring all within the

same town. As to the point to be chosen for giving the
universal time, it is plain that it ought to be the same as

that adopted for giving the departure of longitudes. The
two systems cannot be separated.
As a matter of course, this universal time cannot claim

to take the place of local time, nor of so-called national
time. The local time, which is the expression for each
place, at least very approximately, of the course of natural
phenomena, the eternal regulators of the acts of life, can
never be displaced. In the case of certain arrangements,
such as that of railways, for example, is it found highly
convenient to extend the use of the local time of the
capital to the whole country, when this latter has not a
too considerable range of longitude. Such is the case in

France.
The Congress adopted in principle the establishment

of a universal time defined in the manner I have just

described. But, separating itself again on this point from
the Congress of Rome, it assigned as the origin of the
universal day the midnight of Greenwich, which, accord-
ing to the proposals of the Washington Congress, should
become the beginning of the day for international trans-
actions all over the world.
The divergence of resolutions adopted at Rome and

Washington in reference to the origin of the international
day brings clearly into view the inconveniences of the
vexatious disagreement still actually existing between the
origin of the astronomical day placed at midday, and tliat

of the civil day placed at the preceding midnight. This
inconvenience grows greater and greater in proportion as
the ephemerides and astronomical studies extend. We
therefore eagerly associated ourselves to the resolution
expressed by the Congress relative to the unification of
the two systems, by making the astronomical day com-
mence at midnight, like the civil day.
Astronomers will, we hope, understand that, being a far

less numerous body, and much more conversant with
these matters, it is on them that it devolves to make a
slight sacrifice, so as to allow a progress very desirable
at the present day to be effected.

After the discussion of these various questions, the
labours of the Congress approached their term ; it was
then that the French delegation made the proposal it had
been charged to present—a proposal having reference to

an important extension of the decimal system.

The Congress of Washington, by its impoitance and by
its object, which aimed definitively at the continuation of
that great French work of unification and of progress in-

augurated at the end of the last century, offered an alto-

gether appropriate opportunity to ask for the world a new
extension of those applications of the decimal system
which constituted the whole merit and the whole success
of our reform of weights and measures.

This extension had relation to the measurement of
angles and of time.

At the date of the establishment of the metrical system
the decimal division was, as is known, extended to the

measure of angles and time. Numerous instruments
were even constructed according to the new system.
As far as time is concerned, the reform, introduced too
drastically and without sufficient discretion, it may be
said, clashed with too inveterate usages, and was rapidly
abandoned ; but in regard to the measure of angles,

where the decimal division presents so many advantages,
the reform held its ground much better, and has main-
tained itself in certain practices to this day. Thus, for

example, the division of the circumference into 400
degrees was adopted from the beginning by Laplace, and
it is currently employed in celestial mechanics. For the

measurement of the arc of the meridian, whence the

metre was derived, Delambre and i\Iechain availed them-
selves of repeating circles divided into 400". Finally,

in our days. Col. Perrier, Chief of the Geographical
Service at our Ministry of War, makes use of instruments
with decimal division, and at this moment calculates even
logarithmic tables with eight decimals appropriated to

this mode of division.

It is above all, however, when it is required to execute
long calculations on angular measures that the decimal
division presents immense advantages. On this point

nothing but unanimity may now be said to reign among
learned men.
The Conference of Rome, which assembled so many

astronomers, geodesists, and eminent topographers—that

is, just the men of most weight and having the greatest

interest in the question—issued on this subject a resolution

the high authority of which it is impossible to disregard.

It is now, then, evident that the decimal system, which
has already rendered so many services in the measure-
ments of length, of volumes, and of weights, is called

upon to render analogous services in the domain of

angular magnitudes and of time.

I am aware that this question of the decimal division

has to contend with legitimate apprehensions, principally

in reference to the measure of time. People are afraid of

doing violence to secular customs and overturning conse-

crated usages. On this aspect of the business I think we
ought to be fully assured. The lessons of the past will be
put to profit. It will be understood how it was for having
endeavoured to push a reform beyond the due domain of

science, and for having done violence to the habits of

daily life, that disaster was experienced during the epoch
of the Revolution. It is proper to resume the question,

but it is proper to resume it with an appreciation of the

limits which good sense and experience will always indi-

cate to wise and experienced men.
I think the character of the reform would be sufficiently

indicated by saying that the question is principally to

make a new effort towards the application of the decimal

system in the scientific world.

We met at first with a sufficiently warm opposition.

The President was of opinion that the proposal should

not be offered for discussion, but I have to acknowledge
that he finally yielded very courteously, "out of defer-

ence," he said, " to the delegates of France, and because

we are happy to do them honour in all things."

The majority decided that the proposal should be

discussed. The French delegate then spoke, and the

meeting passed to the definitive vote. The success was
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then complete, for the proposal was adopted by twenty-

one votes, without one dissentient voice.

Such is the work of the Congress.

This work is considerable. Its importance, however,
is derived much more from the principles enunciated by
the Congress than from the solutions it adopted.

The establishment of a single meridian and of a uni-

versal day, the unification of the astronomical and civil

days, the extension of the decimal system,—these are

reforms which the progress of science and of international

relations rendered opportune and desirable.

In the application, however, of the principles, the Con-
gress has been less successful.

In the choice of a primary meridian it allowed itself to

be too much carried away by the practical and immediate
advantages of a meridian already in very extended use,

and disregarded the conditions which would have assured
to its work a universal and definitive adoption.

In regard to ourselves we have in this question adhered
to the part prescribed to us by our past, our traditions,

and the very character of our national genius. Our pro-

posal was precisely that which we should have adopted
ourselves if we had had to take the initiation of this

reform. The nation which created the metrical system
could propose none other than it did. If our purely

scientific and disinterested opinion did not unite the

majority around it, the reverse was not for France, but
for science. But science is the sovereign of modern times
and one cannot now detach himselffrom it with impunity.

It is vain to say that the meridian of Greenwich is de
facto the universal meridian, that it reigns to-day over
almost all the navies of the globe, and that its adoption
only consecrates a fact which has already established it-

self and transforms into law the institutions of fact.

1 reply that that is all true. I even add, if it is desired,

that such is only what is merited by the great labours of
the English marine—labours which we, the initiators of

hydrography, more than any others appreciate at their

true value. But however considerable may be these
labours and however great the numbers of those availing
themselves of them, yet with the experience of the past
and in the name of history I say that these merits will

not be able to prevent the inevitable consequences result-

ing from the personal character of this meridian. And in

point of fact, has not France—she, too—had a great geo-
graphical career.' The meridian of the Island of Ferro,
which soon, in the hands of Gillaume Delisle and of our
great geographers of the eighteenth century, became
French— did it not bear sway in cartography for more
than two centuries, and that with an authority not even
equalled to-day by that on the other side of the Channel?
And yet the meridian of the Isle of Ferro, after that

brilliant career, is to-day more and more abandoned, and
the fair attempt of the seventeenth century finds itself

entirely compromised !

What is the cause, then, which has led to this vexatious
result ? Apparently a mere trifle. It is because, as we
have already said, instead of leaving the meridian of the
Isle of Ferro in conformity with its first intention, instead
of maintaining it in the purely scientific character which
it received from the hands of Richelieu, that great spirit

who so well understood that an institution of a universal
order must bear no personal investiture, this character
was imprudently changed by bringing the position of this

meridian into relation with that of Paris, in place of
bringing the position of this capital, like any other point,
into relation with it.

That is the mistake which compromised the fortune of
this reform so firmly and so judiciously estaSlished by iis

illustrious author. Now, this mistake, is it not committed
to-day by once more taking a national meridian and
making it the universal point of departure for longitudes ?

Is one not then justified in foreseeing that the same
causes would produce the same effects, with this difterence.

nevertheless, that in the advanced state of civilisa-

tion prevailing to-day among the nations, a particular

supremacy, of whatever nature, would be much more
promptly abandoned than it was two centuries ago ?

It is, accordingly, much to be feared that the establish-

ment of the new meridian, if it even succeed in getting
established, would again be but an attempt without a
future.

France who finds in the history even of her own past
the double lesson of the progressive abandonment of her
national meridian and of the ever growing appreciation
of the scientific and impersonal system of weights
and measures, ought to make known to the Congress a
counsel dictated by her own experience.
Does this attitude, however, sufficiently absolve us ?

Have we discharged towards the world and towards our-

selves the debt due by a generous and enlightened nation
which has always been delighted to take the initiative in

tasks conducive to the general well-being ? I do not
think so ; and, were it allowed me to express a wish, it

would be that we should on this occasion again join

example to precept. I should like that the France of the

nineteenth century, considering herself the heir of the

France of the seventeenth, would, with the benefit of the

experience she has in that interval acquired, resume the

fair attempt of Richelieu and herself establish the neutral

meridian.

This institution, well conceived and planted on exclu-

sively scientific bases, would gradually rally to it the ad-
hesion of all. England herself, who, if possessing a lively

national sentiment, has likewise an appreciation of what
is just and great, would end by attaching herself to it.

and then would this reform so long desired, always
attempted in vain, and again quite recently compromised,
be finally secured to the world and to science.

Be that as it may, and outside the question of th

meridian, which is not yet settled, let us not forget tha

the accession of England to the Metrical Convention and
the resolution for the extension of the decimal system
are results demonstrating that our presence at Washing
ton was not useless either to science or to progress.

THE VOYAGE OF THE "CHALLENGER"^
I.

NINE years have slipped away since the memorable
expedition of the C/iallcfigerc3.vae to a close. Dur-

ing this interval from various published accounts of the

voyage, the route around the world, the places called at,

the life on board, the impressions, social or biological, left

on the minds of the voyagers—are all now more or less

familiar to us. There have likewise appeared numerous
detailed quarto reports from difierent experts, into whose
hands the great natural history collections amassed during

the expedkion were placed for description. We know
precisely the additions made by the naturalists of the

Challenger and their collaborateurs to our knowledge of

the foraminifers, corals, medusiE, ostracods, brachiopods,

echinoids, shore fishes, birds, and many other groups,

and from the list of memoirs )-et to come we can see how
ample a store of detail is still to be produced. We know
also how vast an amount of additional information has

been gathered by the expedition regarding the physics

and chemistry of the ocean. But as yet there has been
no condensed official record of it all. The general public,

and even the man of science, cannot be expected to master

the series of special reports ; life is too short for this, even

if the power of comprehension were adequate. Admirable
and exhaustive as the reports are, and indispensable for

experts in the various branches of which they treat, each

of these must necessarily appeal to a comparatively small

"Report on the Scientific Results of the Voyage of H.M.S. ChalUvgcy
during the years 1873-76." Prepared under the direction of the late Sir

C. Wyville Thomson, and now of John Murray. " Narrative," vol. 1 ., 1885
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circle of readers. What has been needed is such an
official summary of the whole work of the expedition as

will convey to the general public a sufficiently clear and
detailed account of the whole results of the voyage of the

Challenger, and will enable the man of science to realise

what has been done in other departments than his own
special domain.
Such a summary has now been prepared and published

as the " Narrative of the Cruise." It is called a volume,

though in reality it consists of two stout quartos, compris-
ing altogether upwards of 1 100 pages. The first thought
that will naturally occur to any intelligent person who
takes an interest in these subjects, and who hears that at

last the official narrative of the Challenger expedition is

issued, will be that this at least is a part of the publica-

tions that he would like to possess, or at least would ex-

pect to find readily accessible as an authoritative and con-
venient record of what the expedition has done. His zeal

-The Peak of Fernando Non sketched from the Deck of H.M.S. Challenger, September 3,

for the acquisition of knowledge, however, may not im- individuals that would gladly purchase it if the cost were
probably be damped when he learns that the book will within their means, but to whom the acquisition of the
cost him CI. i6s. 6i/. Why such a prohibitory price should whole series of Reports, or even a small proportion ofthem,
have been affixed to this work is one of those mysteries of • is impossible. The oiticial rule has been, we believe, to

Government publication which it is hopeless to understand print off only 750 copies of each Report, to charge the
or explain. There can be no question that this Narrative whole cost of production upon that number, and then to
volume is the one of the whole series most likely to sell,

j

destroy the copper plates and lithographic stones, so that
There are, no doubt, hundreds of institutions and private on the supposition that the whole edition is sold, no loss
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from its publication will be incurred by the national ex-

chequer. This may or may not be a judicious rule for the

reports of specialists for which no great sale can be ex-

pected ; but surely it is not a wise one in the case of the

Narrative volume, for which a much wider circulation

may confidently be expected. It is understood that the

type and plates of this volume are kept up, so that if the

present edition is sold off another may be printed. But as

the cost of production has been charged upon the first

edition, every copy subsequently produced will cost no-
thing but the mere paper, printing, and binding. Govern-
ment cannot, of course, wish to make profit out of the

book as a commercial speculation. Would it not have
been more in accordance with common sense and trade

economy to have issued a much larger edition at first, and
to have spread the cost of production over the whole of

it ? Had the book been sold at half its present price its

sale would probably have been more than doubled. That,

Fig. 2.—//«i'^i Mur

even as it is, the whole edition will be sold we con-

fidently believe. But that will be no justification what-

ever for making the price so high. After so large a sum of

money has been spent upon the expedition first and last,

it seems perfectly childish to publish the results in such a

form that even the most generally useful and intelligible

part of them are out of the reach of most of those who
really feel an interest in them.
Thereisanotherquestion which my Lordsofthe Treasury

Gunth., 1600 to 1900 fathoms.

will have to face in regard to this Narrative volume. Many
requests have been made to that pachydermatous body for

gifts of different reports ; many more would no doubt have
been made but for the known determination on the part

of the authorities to refuse them. Now, it is tolerably

certain that public libraries all over the country will ask
for at least copies of the " Narrative of the Cruise," and the

whole of the first edition would probably barely suffice to

supply their demand. That their requests will be again

Fig. 3.

—

Scotoplanes ghbosa, Theel.

refused goes without saying. But it will be noteworthy if

these public institutions are content with the refusal. The
country has a right to insist that the results of an ex-
pedition on which so much public money has been spent
shall be made as widely accessible as possible, and will

no doubt brush roughly aside the stereotyped official ob-
jections. A more flagrant case of the stupidity into which
a blind adhesion to red-tape rule may lead a Department

that no doubt means well could hardly be found than this

Narrative volume and its price of 6/. i6s. 61/.

With this preliminary protest we gladly pass on to

notice the book itself First of all. lilce the previously

published Reports, the " Narrative ''
is admirably got up.

The paper, print, illustrations, and binding are so vastly

superior to ordinary Stationary Office productions that we
wonder more than ever how the Treasury officials were



206 NA TVRE \ynly 2, 1885

ever prevailed upon to sanction such expenditure, even
though with the prospect of charging a high price. The
book is in two parts, each of which forms a thick,

heavy quarto of more than 500 pages. It contains 14

chromo-hthographic plates, giving illustrations of deep-sea
deposits, Antarctic icebergs, and various aborigines and
their handiwork

; 35 photographic plates, among which the

glaciated pavement at Halifax, the lava-cascade at Kilauea,
and some of the representations of growing vegetation are

particularly good
; 43 charts of the route of the voyage

and of stations visited, including a large and valuable
physical chart of the world on which all the newest infor-

mation as to ocean depths is given, together with the
track of the Challcngei- and the nature of the bottom
observed in the different soundings ; 22 diagrams
showing the vertical distribution of temperature in the

ocean, and embodying in a graphic and intelligible form
a vast amount of detail regarding this fascinating subject

;

340 woodcuts, including many illustrations of the more
novel or interesting natural history " finds " of the voyage,
and some of them remarkable for the exquisite beauty and
fidelity with which they have been executed : and, lastly,

which will surprise the reader accustomed only to the
prosaic solidity of Government publications, there are

tail-pieces to the several chapters—mermaids filling the
tow-net for the naturalists above, scenes from the life of
the cruise on deck and on shore, and little bits of fancy
that remind one sometimes of Edward Forbes.
The general scope of this " narrative " was sketched out

by Sir Wyville Thomson, and in his preface to the first

volume of the "Zoological Reports '' he referred to it as

actually in progress. He died, however, before he had
made any progress with it, the world losing in him the
enthusiastic and kindly spirit that planned the whole
expedition, saw it successfully completed, and organized
the systematic working out of its collections. Since his

lamented death the work has been vigorously prosecuted
by his successor in the editorial supervision of the Reports,
Mr. John Murray, who, in conjunction with Staff Com-
mander Tizard, Professor Moseley, and Mr. J. Y.
Buchanan, and with the co-operation of the various
specialists employed, has compiled this voluminous
"Narrative of the Cruise."

The general plan of the work may be briefly stated. The
leading idea of the writers has been to give a chrono-
logical account of the voyage from beginning to end,
recording at each station any remarkable observation
there made, inserting here and there, where they could be
most appropriately given, abstracts of the general results

arrived at up to the present time by the various experts
to whom different portions of the vast collections made
during the cruise have been entrusted, and describing
fully the various equipments of the Challenger for the

scientific work for which the expedition was designed.
Some of these features of the book have, of course,

already become more or less familiar from the publications
of Sir Wyville Thomson himself, and of Professor Moseley,
Lord George Campbell, Mr. Wild, and others. But they
have never been presented so fully nor illustrated so amply.
Unfortunately all the scientific work connected with the
expedition is not yet completed, so that it was not
possible to give in the " Narrative " a summary of the whole
results achieved. But as far as the work had advanced
up to the time of its publication, the volume now issued
contains a digest of it, prepared by the various specialists

by whom it has been accomplished. When the whole
Challenge!' results have been published, we hope that in a
future edition of the " Narrative," a conspectus of the
entire work of the expedition may be completely given.

The introductory chapter presents an outline of the
history of research in the ocean. This is followed by a

detailed account of the fittings of H.M.S. Challenger,
which will be useful as a record of the state of deep-sea
investigation in 1872. The proper narrative then begins

with the departure from Portsmouth, the various trials of

the apparatus and training of the crew in the kind of work
which was to be prosecuted during the cruise, and a full

description of the instruments employed and the inethods

of observation with them. This, though to most readers
rather a dry subject, is here treated with a fulness not else-

where to be found. The account of the thermometrical
observation and of Professor Tail's subsequent researches,

with the actual instruments employed, is a valuable part of

the book. Listening to these detailed descriptions of what
they were trying to do and how they attempted to do it,

we are hardly aware that we have been carried through
more than a hundred closely printed pages, and from the

shores of Old England to the Peak of Teneriffe. But the

real work of the expedition was now to begin with the

running of a section across the North Atlantic. A good
deal of information from previous observation was already

in existence regarding the depths and form of the bottom
of this ocean. But no such series of soundings had ever

been made across it as was now to be carried out by the

Challenger. Twenty-four soundings, fifteen dredgings,

two trawlings, and thirteen serial temperature soundings,

were taken between Teneriffe and the West Indies. A
brief description of the more interesting features of these

researches is given, and then, as we are carried onward to

Bermuda and as the various treasures of the deep are

brought before us, some species of brachiopods hauled up
from the bottom afford an opportunity of hearing Mr.
Thomas Davidson discourse regarding his examination of

the whole of the brachiopoda collected during the cruise.

At Bermuda we hear again of the wonderful yEolian rocks,

which from the early descriptions of Captain Nelson down
to those of Sir Wyville Thomson have attracted the notice

of geologists. Running up to Halifax, Nova Scotia, we
catch a glimpse of the wonderfully glaciated rocks of that

region, and on the return voyage to Bermuda we watch
the officers of the Expedition gauging the temperature and
depth of the Gulf Stream, and bringing up an Arctic fauna

from depths of 1250 to 1700 fathoms. Among the

novelties taken are a curious ascidian, which gives

occasion for a short discourse from Professor Herdman
regarding the tunicata discovered and brought home by

the Challenger.

In this pleasant and instructive way we are led on from

station to station, noting clearly and vividly what the ship

passed through and what its scientific staff were engaged

in. From Bermuda we are once more borne across the

Atlantic and take part in another series of soundings and

dredgings to check or confirm those obtained in the

westward passage. Among the more interesting observa-

tions in this second traverse were those on the occurrence

of various abysmal brittle stars, some from a depth of

2850 fathoms, and Mr. Theodore Lyman, into whose hands

the whole of the ophiurans collected during the cruise

were placed, gi\'es us a resiiini of his study of them. After

some time spent in observations among the Azores and

Cape Verde Islands, we are carried southwards to

St. Paul's Rocks, of which an interesting account was,

long ago, given by Darwin, and to which attention has

recently been called by the Abbe R^nard, w^hose investiga-

tion of the microscopic structure of the rock has already

appeared in the Reports of the Challenger expedition.

We catch a tantalising glimpse of Fernando Noronha, re-

garding which little new information can be obtained, since

the Governor refuses permission to make collections. So,

casting a wistful look at its colossal peak fFig. i) we are

transported to the coast of Brazil, and thence back again

into the centre of the South Atlantic where the lonely

rocks tof Tristan da Cunha rise above the waves. This

section of the voyage is full of interest. The naturalists

are evidently getting more practised in their duties, the

crew more expert in the labours of sounding, trawling,

and dredging, and the hauls are more generally success-

ful than in the eariier weeks of the cruise. The dredgings
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and trawlings along the American coast are specially im-

portant, bringing to light many new forms belonging to

nearly all the invertebrate groups, and the first specimens

of a new genus of nearly blind fish {Batliypterois). A
resume of all that has been added to our knowledge of

the radiolaria is here inserted, with some excellent wood-
cuts which bring the structures of these beautiful organ-

isms clearly before the eyes. On the way to Tristan da
Cunha another new genus of fish {Ipnops, Fig. 2) is

brought up having a quite unique structure of eye which

appears to be designed for detecting the presence of very

small quantities of light at great depths, at the e.\pense of

all apparatus for forming an image. From Tristan da
Cunha, of which an interesting description is given with

good illustrations, the section of the South Atlantic is

continued to the Cape of Good Hope. The tow-nets did

not yield such a rich assemblage of life as in the more
tropical parts of the ocean, but the account of this

section is enlivened by a summary from Dr. Hjalmar
Thcel of Upsala, giving the results of his examination of

the holothurioidea collected during the whole cruise. One
of the curious new forms described by him is shown in

Fig. 3. From the Cape of Good Hope the Challensicr

strikes away south-eastward into the Antarctic regions,

but a notice of the further progress of the cruise must be
reserved till next week.

{To be con/inued.)

NOTES
The death is announced at Lund, Sweden, of the distinguislied

physicist, Prof. A. W. Eklund, at the age of ninety years.

We learn from Science that at the meeting of the American

Association at Ann Arbor on August 26, the University will

furnish electricity, either from a dynamo, from a storage-battery,

or from primary batteries, as may be needed by members read-

ing papers on electrical subjects. An evening reception on a

day not specilied will be given the association at the court-house,

together with a lawn-party on the University grounds at the

close of one of the regular sessions. The Excursions Com-
mittee has nearly completed arrangements for a trip, free of all

expense, to the Saginaw Valley, including a steamboat run

down the river, and view of the cities of Saginaw, East Saginaw,

Bay City, and West Bay City, and the enormous industries in

salt and lumber manufacture which have given the Saginaw

Valley a world-wide celebrity. This valley produces annually a

billion feet of lumber, and the excursionists will see half a billion

piled on the docks. In conjunction with these vast lumber

operations will be seen the production of salt on a scale un-

equalled in the world, and employing the various improved pro-

cesses. The Committee has also arranged for excursions to

Detroit and MackLnack Island, with side trips to Salt Marie,

Pectoskey, and Marquette. Those wishing to make any special

inquiries or arrangements should address Prof J. W. Langley,

local secretary, Ann Arbor.

A BARONETCY has been conferred upon Mr. Isaac Lowthian
Bell.

The Indian Government has sent a geological surveyor to

report on the scientific aspects of the Cashmere earthquake of May
13. Further shocks are reported with renewed violence on June

24 and 25. A correspondent of a Calcutta journal, writing on the

second day after the first great shock, says that the force of the

earthquake appeared to have concentrated itself at certain spots,

nd there to have spent itself. These spots look as though a

large amount of gaseous matter under the earth had, with the

strength of dynamite, been struggling for an outlet, and had
torn and lacerated the ground at the point where it found an
exit. Thus villages are seen with the huts all destroyed, the

earth adjacent being cracked and split, and the air putrescent

from the bodies of cattle buried under the houses, while not

twenty yards distant a sloping, wooded hill seems untouched.

In other places the side of a vertically-scarped hill has been

sliced off as if by the guillotine, the earth so severed lying at

the base. Some hill-sides are only partially disconnected, and

a deep incision remains. Other hills present the appearance of

an ordinary landslip. Near the village of Lalledourah three

enormous chasms have been formed, one about three-quarters of

a mile broad and 20 feet deep. Not far distant a tract of land

800 yards square has subsided, forming a trench too yards long,

50 feet deep, and 30 feet wide. The latest returns regarding

the damage give the loss of life at 3081 persons, besides 25,000

sheep and goats and Sooo cattle. The number of dwellings

destroyed is estimated at 75,000.

A VIOLENT shock of earthquake was felt at Douai, Dognies,

and Flers-en-Escrebieux on Wednesday, Tune 22. The pheno-

menon was preceded by a rumbling sound, which is described

as having resembled the distant report of a cannon. It occurred

at ten minutes past four in the morning, when most of the

inhabitants were still in bed. Many of them were awoke by

the shock, and were so alarmed that they rushed in their night-

clothes out of their houses into the streets and roads. The

oscillation of the ground stopped a great many of the clocks.

No very serious damage was done.

The New York correspondent of the iVrtMrfarrf telegraphs that

the receipts from Prof. Tyndall's lectures in the States in the

year 1872 now amount to a fund of 32,400 dollars. The Professor

desired that the money should be devoted to the sustentation of

science fellowships ; but a difficulty arose in satisfying the con-

ditions of the deed of gift, and meanwhile the money has

accumulated. Acting, however, upon a suggestion from the

trustees of the fund. Prof Tyndall has now directed that the

money shall be equally divided between the Universities of

Columbia, Harvard, and Pennsylvania.

The ninth anniversary meeting of the Sanitary Institute of

Great Britain will be held, by the kind permission of the Board

of Managers of the Royal Institution, in their Lecture Theatre,

Albemade Street, on Thursday, July 9, at 3 p.m. The chair

will be taken by Sir John Lubbock, Bart., M.P., D.C.L.,

F.R.S. An address will be delivered by Prof W. H. Corfiekl,

M.A., M.D., entided " The Water Supply of Ancient Roman

Cities," and the medals and certificates awarded to the success-

ful exhibitors at the Exhibition held at Dublin, in 1884, will be

presented.

The Organising Committee of the General Meeting of the

Italian Meteorological Society, which meets in Florence from

September 8 to 14, was held on May 15, under the Presidency

of Prince Corsini, who was elected President of the General

Meeting, the Vice-Presidents being Profs. Cecchi and Neucci,

and the Secretary, Sig. Giovannetti; the Committee then

divided into two Sections, one for scientific purposes, the other

for practical and executive purposes.

The Norwegian Government have contributed a sum of about

200/. for the prosecution of various researches during the summer,

amongst which may be mentioned the zoological studies of Prof.

R. Collett in East Finmarken ; the entomological, malacological,

and hydrographical studies of Dr. Schneider in the province of

Tromso ; the researches of Dr. Johannsen on the appearance of

struma in the vicinity of the lake Mjosen ; and the algological

studies of Herr Foslie on the south coast of Norway. A sum of

350/. has also been granted to the Society of Science at Chris-

tiania, as well as the usual annual grant to Dr. Sophus Tromholt

for the prosecution of his studies of the aurora borealis.
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According to the Paris Coriespondent of the Times, the

Academy of Sciences, whose turn it is this year to award

the Institute's biennial prize of 20,ooof, has pronounced in

favour of Dr. Brown Sequard.

According to the Swedish papers, on the evening of June 19

a crane was shot at Orkened, in Scania, which had a parchment

card tied to its neck with the following lines written in ink :

—

I come from the burning sand
From Sudan, the murderers' land.

Where they told the lie,

That Gordon would die.

The bird had previously been woundeil in the wing, and was

very exhausted.

The Japanese have at last, after much hesitation, promulgated

a patent law. As in America, with respect to copyright, it was

argued that with no patent protection the Japanese got the benefit

of the inventions of the whole world. The new law appears,

like many other recent Japanese laws, to be compiled from

similar laws of other countries—a clause from England here, from

France there, from Germany in another place, as seemed advis-

able in the circumstances. The term of protection is fifteen

years; "articles that tend to disturb social tranquillity, or

demoralise customs and fashions, or are injurious to health," and

medicines cannot be patented ; the inventions must have been

publicly applied within two years, and patents will become void

when the patented inventions have been imported from abroad

and sold—an illiberal provision which prevents the patenting

of foreign inventions in Japan unless the inventor also manu-

factures them in the country, and which therefore renders the

new law practically useless to any but the Japanese inventor.

The fees are low, amounting to about three pounds sterling for

fifteen years' protection, the one payment down being sufficient,

while there are no annuities or annual payments for keeping the

protection in force, as in many European countries. The

punishments for breaches of the regulations are sufficiently severe

to act as a warning against infringement.

The attention of all interested in the s:udy of philology, com.

parative folk-lore, and cognate subjects, should be directed to a

magazine which is now being published at Kandy in Ceylon.

It has just completed its first year, and is called the Or'untalisl,

the sub-title being "a monthly journal of Oriental literature,

arts and sciences, folk-lore, &c." It is edited by a Singhalese

gentleman, Mr. Goonetibleke, and its contributors are for the

most part Singhalese. The la.st three numbers of the first volume

are^now before us, and among the contents we observe articles

" on the terms of relationship in Singhalese and Tamil," the

influence of the Portuguese and Dutch on these two languages,

contributions to a descriptive catalogue of Sanskrit, Pali and

Elu works e.Ktant in Ceylon, the progress of the Singhalese in

literature, arts, ^and sciences. But folk-lore has, so far, been

the strong point of the new magazine ; it has published numerous

articles on Singhalese proverbs and folk-lore ; sometimes a

popular tale amongst a particular Eastern people is started by a

contributor, and is then pursued through other peoples having a

parallel tale. These tales are translated in full, and are fre-

quently accompanied by the originals. The address of the

editor is Trincomalie Street, Kandy, Ceylon, and Messrs.

Triibner are the agents for Europe.

Writing to the Times on the subject of Edelweiss, Mr.

Burbidge, of the Trinity College Botanical Gardens, Dublin,

points out that the plant is easily grown in English gardens from

seed. It is sown in common garden earth in a cold frame, and

when large enough each little plant is placed in a small pot in a

mixture of loamy earth and old lime rubbish, or the plants, he

says, are equally well pleased by a niche in a sunny rock garden,

provided a supply of their favourite lime rubbish or old mortar

be afforded them. Contrary to the generally received opinion,

the Edelweiss is really a plant of extremely easy ciJture from

seeds as here directed, and, further, good fresh seeds of it are

quite readily obtainable from the usual sources of seed supply.

We have received the first number of the Bulletin of the

Society of Natural History of Brookville, Indiana, an association

organised in 1 88 1, according to the report, with excellent results

in an enlarged interest in the study of nature, the establishment

of a valuable museum, and the founding of a large and excellent

library. Amongst the contents we notice papers on the stone

mounds on the Whitewater ; on the flora, fossils, and land and

fresh-water moUusca of Franklin County, and on the fauna

changes of the same district. The last paper is especially inter-

esting, as showing the effects on the fauna of civilisation and its

accompaniments, such as draining, cutting down forests. Sec.

We have received the fifteenth annual report of the Wellington

College Natural Science Society. The observations conducted

by the society have been carried on as usual, and the more im-

portant of them are published in detail ; beyond this the report

offers no new features for special comment.

We notice in the issue of the St. Petersburg Izvestia (xx. 6)

two papers by MM. Popoft" and Kaiatanoff on the customs of

the Katchin Tartars of Minusinsk, with a notice, by M. Potanin,

on wild plants used as food in Siberia. These last are numerous.

The Katchin Tartars eat the grains of Fagopyruin tataricum ; in

the government of Irkutsk, during years of scarcity, the peasants

add to their flour the Polygoyium convolvulus. In Northern

Mongolia the grains of P. viviparum {oorgene with the Mongols)

are a common addition to food. The "ibseck," used by the

Katchin Tartars, seems to be the Cirsium acaule, whose roots

are eaten in Northern Mongolia. In Northern Siberia (Turu-

khansk, Yakutsk regions) the inhabitants eat the anti-scorbutic

roots of the Cochlearia sisymbroides, Dec, var. Czekanoviskiana,

(Trautvetter). The exact determination of this plant is due to

Czekanowski's expedition, for Middendorft" had confounded it

with the poisonous V'eratrum lobelianum, Bernh., and he even

saw in its eating a proof for the disparition of poisonous qualities

of certain plants in a northern climate. When there is no pine-

trees the Yakutes used to .add to their sour milk a flour of dried

roots of Butomus umbellatus instead of pine-bark. Great stores

of these roots are usually made by Yakutes, who also use the

grains of Planta^o media and P. canescens, Adams. In the

Khangai, M. Potanin was also shown a species of Planlago the

fruits of which are eaten by the Khalkas Mongolians ; but alto-

gether, he observes, a confounding of Polygonum with Plantago

has possibly been made by previous authors. We may add to

this list that the Lilinm mariagon is eaten in large quantities in

Transbaikalia, and that it is a common thing with the Buriates

to pillage in the autumn the provisions of bulbs of this Lily

made by the ArvicoU"e, and to appropriate these provisions for-

I themselves.

The Stokes-Watson spark apparatus for showing the com-

bustion of metals under the microscope, by the passage of the

electric spar'iv through them, made by Messrs. Watson and Sons,

of High Holborn, from the design suggested by Prof Stokes, was

exhibited by Messrs. Watson at the conversazione of the Royal

So.;iety, Burlington House, on May 6, and again by them on

Friday, June 5, at the Royal Institution. It is a most inter-

esting apparatus, the difterent metals in combustion showing

beautiful colours, and as the apparatus can be added to any

ordinary microscope, no doubt it will become very popular.

The Trilobites recently found in Eastern Siberia belong,

according to Prof. Friedrich Schmidt, to very different ages.

Those found in boulders on the Olenek {.-Ignostus, Olenus,
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Anomocaxe] belong to the Cambrian, and are closely akin to those

collected by Richthofen in China. From the Lower Silurian,

the Chasmops of the Podkamennaya Tunguska is especially

worthy of notice. It belongs to the Trentock level, as far as we

may judge from corals from the same locality described by Prof.

Lindstrom. Finally, Mr. Schmidt has received from Krasno-

yarsk several samples of a new genus, the Proetus, which is

closely akin to species from the sub-divisions F and G of

Barrande.

The additions to the Zoological Society's Gardens during the

past week include a Barbary Ape (Macacus iniius S ) from

North Africa, presented by Capt. A. B. Hawes ; two Common
Badgers (iilelfs taxus) from Staffordshire, presented by Col.

E. M. M. BuUer ; a Red Brocket (Cariacus rufits & ) from Para,

presented by Mr. H. E. Weaver ; two Fruit Pigeons

(Carpofhaga ) from the Samoan Islands, presented by Mr.

T. H. Bowyer Bower, jun. ; a Common Cuckoo (Ciiciihis

canorus), British, presented by Mr. G. Lyon Leith ; twoTuatera

Lizards {Sphenodon punctatiu) from New Zealand, presented by

Mr. L. W. Buller ; a Malbrouck Monkey {Cercopithecus cyno-

siirus 6 ) from West Africa, deposited ; a Red-vented Parrot

{Pionus menslnius) from South America, purchased ; a Molucca

Deer (Ceri'iis moluccensis), a Thar {Capra jemlaica), born in the

Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, iSSs, JULY 5-1

1

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.

)

At Green-wich on July 5

Sun rises, 3h. S3m. ; souths, I2h. 4m. 17"63. ; sets, 2oh. 15m. ;

decl. on meridian, 22° 46' N. : Sidereal Time at Sunset,

I5h. :im.
Moon (at Last Quarter) rises, 23h. 2Sm.*; souths, ^. 45m. ;

sets, I2h. l6m. ; decl. on meridian, 3° 2' N.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 4 30 ... 12 45
Venus ... 5 13 ... 13 16

Mars ... I 39 ... 9 47
Jupiter ... 8 25 ... 15 27
Saturn ... 2 55 ... 11 5

21 o ... 23 19 N.
21 19 ... 21 28 N.
17 55 ... 22 15 N.
22 29 ... II 19 N.
19 IS ... 22 32 N.

Indicates that the \ is that of the preceding day.

July

9 Mars in conjunction with and 5° 7' north

of the Moon.
Saturn in conjunction with and 4° 7' north

of the Moon.

GEOGRAPHICAL NOTES
In concluding his notes on the Kurile islands, to the first in-

stalment of which we have already referred, Prof. Milne has
some interestin ; observations on the geology of this little known
archipelago. The two islands, Iturup and Kunashiri, he says,

form the two first of the series of stepping stones which connect
Japan by means of Kamtschatka with Asia. They seem also to

be the older members of the group. They contain a greater

proportion of rounded hills and of deeply cut valleys than any of
the islands farther north, and may therefore be regarded as older

than those which are built up almost entirely of finely formed
volcanic cones. The neighbouring island of Urup presents

appearances similar to tliese two. He is inclined to think the

formation of an island like Iturup commenced as a number of
volcanic peaks forming islands, and that these have been subse-

quently united by elevation, indications of which there are in

the stratified rocl<s and terrace formations. All the appearances,
however, which he has ascribed to a raising of the land, might,
he observes, be also explained by a raising and lowering of the
sea, such, for instance, as that which Mr. Croll points out, might
be produced by the accumulation of ice during a glacial period
at the pole ; and the fact that the height of the terraces increase

as we go northwards appears to confirm this view. The steepest

slope which he has observed in any portion of a volcanic cone
was that of a small cone rising from the upper crater of Cha-
cha-nobori, which had an inclination of 37°. This would indicate

that it was formed of extremely fine materials, and that the last

eruption by which these materials were formed had not been
very violent.

It is announced from Lisbon that the Portuguese explorers,

Capello and Ivens, who left Loanda some time ago, have
discovered the sources of the Lualaba, Luapula, and Chambeze,
the upper waters of the Congo.

Among the recent scientific missions ordered by the French
Minister of Public Instruction we find the following :—M. Bordas,

to study the zoology of the Madagascar Islands, of the Seychelles,

and Comoros ; M. Clermont-Ganneau, to examine the epigraphy
of the islands in the Red Sea, situated at the entrance to the

Gulf of Akaba ; M. Morgan, mining engineer, on a geological

and mineralogical mission in the Orange Free State, the Trans-
vaal, Zululand, and Natal ; Lieut. Palat, to explore the route

from Senegal to Algeria by Medina, Timbuctoo, Mabrouk, and
the Touat.

The island in tlie North Pacific which appears now to be
definitely added to the British Empire is not, as was at first

supposed, Quelpaert, but another Corean island, or rather group
of islands, known as Port Hamilton, about forty-five miles to the

north-east of the former, and about thirty miles off the Corean
coast, in the Broughton Channel, separating the peninsula from

Japan. The position of the group is 34° i' 23" N. lat. , and
124° 57' 30' e^st of Paris. The port is surrounded by three

larger islands, and several smaller ones. The largest of all is

on the west, and runs from north-west to south-east ; it is hilly,

but the height of the main eminence is not given by Sir Edward
Belcher. Between the two main islands is Observatory Island,

and the whole inclose an excellent harbour. The islets, except in

one or two channels, which serve as entrances to the bay, are

connected by barriers or reefs, above which the water is shallow.

The islands are poor in wood, but water is good and abundant,

and the sea abounds in fish. There are no cattle, but pigs,

fowls, and some vegetables are found. The group was visited in

1846 by Capt. Belcher, and in 1855 by a French frigate.

At the last meeting of the Geographical Society of Paris

Baron Benoist-Mechin described a recent journey in the Merv
oasis. This was a continuation of previous communications to

the Society of the great journey made by the Baron and some
companions from Peking through Manchuria, thence through

Siberia, south to Samarkhand, Merv, and so into Persia. M.
Simonin made a communication on the pictorial writing of the

North .'^Liiierican Indians ; it appears that, of all the tribes, only the

Cherokees and the Creeks possess a writing. The former have

newspapers and books in their language, and write with seventy-

seven plionetic characters in a syllabary invented by a Cherokee

in 1830. The Creeks have nineteen characters. The notorious

Sioux chief, Sitting-Bull, has written his autobiography in pic-

torial writing. His "Cesar's Commentaries" are written oti

the back of a book which belonged to the Commissariat of the

Third United States Infantry Regiment, and contain a recital of his

adventures between 1864 and 1870. Each figure is roughly traced

in ink, the men and horses being represented as a child might

draw them ; colours have in some cases been added to render

the picture more vivid. The Comptes Reiidiis also contains the

continuation of a paper by M. d'Aoust on the causes of earth-

quakes, and the itinerary of a journey in the basin of the Ruo-

vouma by M. Angelvy, an engineer in the service ot the Sultan

of Zanzibar.

The latest Bulletin (9""= annee. No. 2) of the Royal Geo-

graphical Society of Belgium is mainly occupied by a paper by

Sl. Hennequin on the agricultural maps of Belgium, with refer-

ence to certain maps recently produced by the military carto-

graphic institute for the Ministry of Agriculture. A brief

account of Guatemala by M. Leclercq is compiled from the

official publications of that republic, and a paper by M. Karon

on the commune of Manage (Hainaut) is an interesting study in

local geography. It deals, under successive divisions and sub-

divisions, with the commune on four main heads—physical,

economical, and political geography.

The last Zcitschrift of the Berlin Geographical Society con-

tains the following papers:—The conclusion of "Acheliss

article on the methods and task of .'ethnology ; rivers and lakes
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as the products of climate, by A. Woeikof, and a map of Paul
Acherson's journey in the Libyan desert, with the accompanying
descriptive account of the journey.

A LONG-DELAYED letter from the Bishop of Central Oceania
gives, A:;>/«-f states, details of thehonours rendered bythe civil and
religious authorities to the relics of the companions of La Perouse.
These last survivors of that unfortunate expedition were massacred
by the Samoans on the Islet of Tutuila on December 11, 17S7.
Father Vidal, of the mission, had been searching twelve years
for the remains, which were finally identified in October, 18S2.
The authorities in France, on being notified, caused a beautiful

mortuary tablet to be prepared, and forwarded to the admiral
on duty at that station. A monument was erected, upon which
the tablet was fixed, and a small chapel built near it. The
whole was dedicated by Bishop Lamaze and Commandant
Fournier, of the French Navy, with solemn ceremonial and
minute-guns on the ninety-seventh anniversary of the event.

LIQUID FILMS''

THE molecules in the interior of a liquid are surrounded on
all sides by others which they attract, and by which they

are themselves attracted, while those on the surface have neigh-
bours on one side only. In consequence of this difference in

their surroundings there is in all probability a difference in the
grouping of the interior and e.vterior molecules which is attended
by corresponding variations in the physical properties of the
liquid of which they are constituent parts. Thus it was shown
by M. Plateau that the viscosity of the surface of a liquid is in

general different from that of its interior. The most striking
example of this phenomenon is afforded by a solution of saponine.
Two per cent, of this substance dissolved in water does not
effect any marked change in the properties of the great mass of
the liquid, but produces a most remarkable increase in the
surface viscosity, so that forces which suffice to create rapid
motion in bodies which ai'e completely immersed, fail to produce
any appreciable movement if they lie in the exterior surface.

The first attempt to obtain a numerical estimate of the difference
of the resistances experienced by a body oscillating in turn in

the interior and in the surface of the liquid was made about two
years ago by Messrs. Stables and Wilson, students in the York-
shire College. In the case of a horizontal disc suspended in
water, the logarithmic decrement diminishes to about one half
as the surface is approached. In a saponine solution, on the
other hand, it is 125 times greater in the surface than in the
interior, and about 38 limes greater in the surface than at a
depth of O'l mm. below it. Even in the latter case the greater
part of the resistance is due, not to the friction between the
disc and the liquid, but to that experienced by the supporting
rod in the surface, so that in all probability the surface viscosity
is more than 600 times greater than that of the mass of the
liquid.

The immense change in the resistance'which takes place when
the disc is immersed to a depth of o'l mm. only confirms the
general opinion that any peculiarity of grouping or arrangement
due to proximity to the surface extends to a very small depth.
A liquid must thus be conceived as surrounded by a very thin
layer or skin, the properties of which are different from that of
the liquid in the interior, and to which rather th.an to any ideal

geometrical boundary ihe term "surface" might be applied. It

may, however, prevent confusion if it is called the surface-layir.
Many attempts have been made to measure the thickness of

the surface-layer. In particular, M. Plateau studied a thinning
soap film with a view of determining whether or no the pressure
exerted on the enclosed air by the film when very thin is the
same as when it is comparatively thick. Had any such difference
been observed it might have been taken as primA facie
evidence that the tenuity was so great that all the interior
portions of the film had drained away, and that the thickness
did not exceed that of the two surface- layers.

This experiment has been criticised by Prof. Reinold and
myself, but it is not intended in this lecture to enter upon the
general question of the thickness of the surface-layer, or the
interesting theoretical problems which are closely connected
with it, as we are at present engaged in an investigation which
we hope may throw furlher light upon the subject. There are,

however, two preliminary questions on which we have arrived
at definite conclusions.

' Lecture at the Royal Institution by Prof. A. W. Rflckcr, M.A., F.R.S.

In any experiments which have for their object the detection
of small changes in the properties of a soap film as it becomes
thinner, it is esential that we should be able to assert with
certainty that no causes other than the increasing tenuity have
been in play, by which the effect looked for might either be
produced or masked. Changes in the temperature or composi-
tion of the film must especially be prevented.
The liquid ordinarily employed for such investigations is the

"liquide glycerique" of M. Plateau. In dry air some of the

water of which it is in part composed would evaporate, while in

moist air, in consequence of the hygroscopic properties of the

glycerine, additional water would be absorbed. Though these

facts were well known, and though they are evidently possible

sources of error, no attempt (as far as I am aware) had been
made before our own to determine what precautions it was
necessary to take to prevent the results of experiments such as

M. Plateau's being affected by them. The first question then

thai we set ourselves to answer, was—to what extent is the

composition of a soap film altered by changes in the temperature
or hygroscopic state of the air which surrounds it ?

The method adopted in answering this inquiry was to measure
the electrical resistance of soap films formed in an inclosed

space containing a thermometer and hair hygrometer. If the

observations led to the conclusion that the resistance of film

varied inversely as its thickness, they woidd prove that no change
in composition had taken place, and that the film at the thinnest

had afforded no evidence of an approach to a thickness equal to

that of the surface layers. If the specific resistance was found

to vary according to some regular law as the thickness altered,

there would be a strong presumption that the thickness was not

much greater than, and was possibly even less than that of the

t»o surface-layers. If, lastly, the changes were irregular, they

might safely be a cribed to alterations in temperature or

constitution.

To obtain the desired facts it was necessary (l) to devise a

method of forming the films in a closed chamber, (2) to measure
their thickness, and (3) to determine their electrical resistance.

The films were formed in a glass box at the lower extremity of

a platinum ring which communicated by means of a tube with

the outside. In the earlier experiments a cup of the liquid was

raised by rackw^ork to the x\v\% and then withdrawn, leaving a

film behind it. The latter was blown out by air which had been

dried and passed through tubes containing "liqnide glycerique."

When large enough it adhered to a second platinum ring placed

vertically below the first, and on some of the air being with-

drawn it assumed the cylindrical form.

The thickness was measured by means of the colours dis-

played, two independent determinations being obtained by two
beams of light incident at different angles. Newton's Table of

Colours was revised, and it was found that the differences

between the thicknesses given by him and those determined by

new experiment were far greater than the error of experiment of

a single observer. Hence, if accurate measurements are required

by means of Newton's scale, every experimenter must reconstruct

thot scale for himself.

At first the electrical resistance was determined by means of

Wheatstone's bridge. The edges of the film where it is close

to its solid supports are often, however, the seat of phenomena
which might affect the results. Thin rings of white or black

appear which alter the resistance considerably, and which intro-

duce errors for which it is almost impossible to make any

accurate allowance. This fact, combined wilh the advantage of

avoiding errors due to polarisation, and of being able to select

any particular (art of the film for examination instead of the

whole, led us to adopt a different method. Gold wires attached

to a movable sup fort were thrust into the film, and the differ-

ence of potential betw een these when a current was passing

through the film was compared with that between the exti-emities

of a known resistance included in the same circuit.

The result of these observations was to prove that the specific

resistance of the films altered in an irregular manner, varying

between 2co and 137 ohms per cubic cm. A closer inspection

showed that abnormal results were always accompanied by

abnormal variations in the thermometer or hygrometer. When
those films were selected which had been observed when such

variations were especially small, it was found that the range of

variation of the specific resistances was only between 137 and

146, and that the mean value was 143, that of the liquid in mass

being 140'5 (at the same temperature). It was also proved that

between thicknesses varying from 1370 to 374 millionths of a
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millimetre, no regular change in specific resistance could be
detected, the actual variations lying within 2'S per cent.

The conchision was thus arrived at tliat the specific resistance

of the liquid of which a soap film is formed does not differ from
that of the same liquid in mass, at all events when the thickness

is greater than 374x10"" mm., and that comparatively small

changes in the temperature or hygroscopic state of the air in

contact with the film are attended with great alterations in the

specific resistance, which indicate a considerable change in

composition.

The metho-i of experiment made it possible to determine the

amount of this change. Solutions were made up representing
*' liquide glycerique *' which had lost or gained given percentages

of water, their specific resistances were determined at various

temperatures, and approximate formulae obtained by which the

percentage of wjter present could be calculated if the specific

resistance and temperature were known.
|!^The results of the application of this method of analysis to a

film are shown in the accompanying figure. The abscissae

represent time, the ordinates of curve I. represent the average

thickness of the film. It will be observed that the film con-

tinued to get thinner during the whole time that it was under
observation. The electrical observations, however, proved that

at first the product of the resistance and thickness steadily

increased, indicating a continuous loss of water. Curve II.

shows the number of parts of water in 100 of the solution lost

at the times indicated by the abscissa;. After a while a piece of

blotting paper which had been hung up inside the case was
moistened with water. While this was being done the obser-

vations were interrupted. On their renewal it was found that

although the film thinned as steadily as before, the product of

the resistance and thickness diminished instead of increasing.

Curve III. shows the steady absorption of water which followed

the moistening of the air. These experiments proved that it is

possible for a film to undergo great changes in composition

without any indication of the fact being afforded by the colours

it displays. They show- that if the composition of the "liquide

glycerique" is to be kept constant, all change in the temperature

and hygrometric state of the air must be as far as possible

prevented. In later experiments this condition has been secured

by placing the film box iu the centre of a water tank, and by
keeping an endless band of linen hung up within the case, and
which dips into the liquid, continually moistened. Observations

made with this apparatus show that these precautions which are

certainly necessarj- are also sufficient.

The second point to which speciil attention has hitherto been
<;iven by Prof. Reinold and myself is the measurement of the

thickness of very thin fi ms. If the thickness is less than a

certain magnitude, the films appear black, and thus their colour

gives only a limit to and not a measure of their thickness.

Black films display many remarkable properties. In general

there is a sudden change in thickness at the edge of the black

indicated by the omission of several colours, or sometimes of one

or two orders of colours. It is only under rare conditions that a

gradual change in thickness can be observed from the white to

the black of the first order.

To determine the thickness of the black its resistance was
measured, and the thickness calculated on the assumption that

the specific resistance was the same as that of the liquid in mass.

The observations were made in several different ways and

proved that the thickness of the black portion remains constant

in any given film, however much its area may alter. Thus, in

the case of a group of films measured by Wheatstone's bridge,

the average resistance of a black ring I mm. in breadth was

I '761 megohms when the total breadth was 2 mm., and 1,761

megohms when the total breadth lay between 10 and 12 mm.
Again, the resistance of the part of the film between the

needles used in the electrometer method was practically the

same when the black had extended over the whole film (40 mm.
long) as it had been when only the upper 1 1 mm. were black.

The final measurement differed from the mean by only o'l per

cent. Again, in another film the resistance of the black per

millimetre remained the same to within 2
'5 per cent, for an hour

and a half.

On the other hand the experiments also proved that the thick-

ness of the black was different in different films. The values

found varied between 7-2x10"" and 14-2x10"" mm. These

differences are quite outside the possible error of experiment.

If they were due to changes in the constitution of the liquid of

which the films were formed, it is very improbable that the

specific resistance of individual films would not have shown
progressive changes. As has been stated, none such were

observed. The mean thickness of the five films made of "liquide

glj'cerique" which were observed was 11-9x10"" mm., while

that of thirteen films made of soap solution without any glycerine

was 1 1 "74 X 10"" mm.
The assumption made in these calculations that the specific

resistance of a film, the thickness of which is ten or twelve

millionths of a millimetre, is the same as that of the liquid in

mass, is not justified by the previous experiments, which had

proved it to hold good only to the much greater thickness of

370 X 10"" mm. It was therefore desirable to check the results

by an independent method. For this purpose fifty or sixty plane

films were formed side by side in a glass tube which was placed

in the path of one of the interfering beams in a Jamin's Inter-

ferential Refractometer. The compensator was adjusted so that

it had to be moved through a large angle to cause one inter-

ference band to occupy the position previously held by its neigh-

bour, i.e. to alter the difference of the paths of the interfering

rays by one wave-length. This angle was determined for the

red light of known wave-length transmitted by glass coloured

with copper oxide. When the films had thinned to the black

they were broken by means of a needle which had been included

in the tube along with them, and which was moved, without

touching the tube, by a magnet. The rupture of the films

produced a movement of the interference fringes which was

measured by the compensator, and from which, in accordance

with well-known principles, the thickness of the films could be

deduced.

The mean thickness given by seven experiments on films made

of "liquide glycerique" was 10-7x10"" mm., that obtained

from nine experiments on films made of soap solution was

I2-IXI0"" mm. The mean of these, or 11-4x106 mm.,

differed only by 0-4 x 10"" mm., from the mean thickness deduced

from the electrical experiments.

The last point to which reference is necessary is one which

lies outside the main line of the enquiries above described, but

which is nevertheless not without interest. In the course of the

observations it was noticed that the rate of thinning of a film

seemed to be affected by the passage of the electric current

through it. Some experiments made on this point last year

proved the fact beyond the possibility of doubt. The current

appears to carry the matter of the film with it, so that it thins

more rapidly if the current runs down, and less rapidly if the

current runs up than if no current is passing. This may be

shown .as a lecture experiment.

A vertical rod which can be moved up and down by rackwork

is passed through the centre of the cover of a glass film-box.

To the lower extremity is attached a horizontal platinum wire,

from which another similar horizontal wire is suspended by two

silk fibres. A film is formed by lowering the whole into the

liquid with which the lower part of the vessel is flooded. The
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light reflected from the film is passed through a lens, and an
image formed upon a screen. When the bands of colour are
seen descending from the upper part of the film, a current from
fifty Grove's cells is passed through it. If the current flows
downwards the bands of colour move more quickly than before

;

if it flows upwards their motion is checked and they begin to

ascend. The cause of this curious fact is still unknoAvn. It

may either be analogous to the phenomenon known as the
" migration of the ions," or it may be a secondary effect due to

a change in the surface tension.

The general relation of the results attained by these investiga-

tions as to the question of the size of molecules is interesting.

Sir William Thomson has expressed the opinion that 2 x lo""

mm. and O'oi x io~^ mm. are superior and inferior limits respec-

tively to the diameter of a molecule. Van der Waals has been
led, from considerations founded on the theory of gases, to give
o'28 X lo"^ mm. as an approximate value of the diameters of the
molecules of the gases of which the atmosphere is composed.
The number of molecules which could be placed side by side

within the thickness of the thinnest soap film would, according
to these various estimates, be 4, 26, and 720 respectively. The
smallness of the first of these numbers, especially when it is

remembered that the liquid used on some occasions was of a
highly complex character, containing water, glycerine, and soap,
points to the conclusion that the diameter of a molecule is

considerably less than 2 x lo"" mm.

THE FAUNA OF THE SEASHORE^
'T'HE marine fauna of the globe may be divided into the

littoral, the deep-sea, and the pelagic faunas. Of the three
regions inhabited by these faunas, the littoral is the one in

which the conditions are most favourable for the development of
new forms through the working of the principle of natural
selection. As Prof. Loven writes, " The littoral region com-
prises the favoured zones of the sea where light and shade, a
genial temperature, currents changeable in power and direction,

a rich vegetation spread over extensive areas, abundance of food,

of prey to allure, of enemies to withstand or evade, represent
an infinitude of agents competent to call into play the tendencies
to vary which are embodied in each species, and always ready
by modifying its parts to respond to the influences of exiern.al

conditions." It is consequently in this littoral zone where the
water is more than elsewhere favourable for respiration, and
where constant variation of conditions is produced by the tides,

that all the main groups of the animal kingdom first came into

existence ; and here also, probably, where the first attached
and branching plants were developed, thus establishing a
supply of food for the colonisation of the region by animals.
The animals inhabiting the littoral zone are most variously

modified, to enable them to withstand the peculiar physical

conditions which they encounter there. Hence the origin of all

hard shells and skeletons of marine invertebrata, various adapta-
tions for boring in sand, the adoption of the stationary fixed con-
dition, and similar arrangements. Almost all the shore forms of
animals, however inert in the adult condition, pass through in

embryological development free-swimming larval stages which
are closely alike in form for very widely different groups of
animals. Thus the oyster and most other mollusca of all

varieties'' and shapes when adult develop from a free-swimming
pelagic trochosphere larva, and so do many annelids. Such
larvae cannot be of subsequent origin to the adults of which they
are phases. If such were the case, they would not have become
so closely alike in structure. In reality they represent the
common ancestors from which all the forms in which they occur
were derived, and as all these larvae are pelagic in habits and
structure, it follows that the inhabitants of the shores were
derived from pelagic ancestors. The earliest plants were also

probably free-swimming.
In the case of the cirripedia there can be no doubt, from the

history of their development, that they were originally pelagic,

and have become specially modified for coast life ; and in the
case of the echinoderms the only possible explanation of the
remarkable similarity of the larval forms of the various groups of
widely differing adults is that these pelagic larvs: represent a
common ancestor of the group. The madreporarian corals all

spring from a pelagic larvae. The colonial forms probably owe
their origin and that of their skeletons to the advantage gained

1 Abstract of lecture at the Royal Institution by Prof. H. N. Moseley,
M.A., F.R.S.

by them in the formation of reefs, and the increase in facilities

of respiration consequent on the production of surf. In the deep
sea they are very scarce.

The vertebrata are sprung from a very simple free-swimming
ancestor, as shown by the ciliated gastrula stage of Amphioxus.
The ascidians afford another evident instance of the extreme
modification of pelagic forms for littoral existence.

The peculiar mode of respiration of vertebrata by means of
gill-slits occurs in no other animal group except in Balanoglossus,
which will probably .shortly be included amongst vertebrata.

Possibly gill-slits as a respiratory apparatus first arose in a
littoral form, such as Bakinoglossus, and hence their presence at

the anterior end of the body, that nearest to the surface in an
animal buried in sand. The connection of Balanoglossus with
the echinoderms through Tornaria is very remarkable. Possibly
Amphioxus once had a Tornaria stage, and has lost it just as

one species of Balanoglossus has lost it, as Mr. Bateson has
lately discovered.

The littoral zone has given off colonists to the other three

faunal regions. The entire terrestrial fauna has sprung from
colonists contributed by the littoral zone. Every terrestrial

vertebrate bears in its early stages the gill-slits of its aquatic

ancestor. All organs of aerial respiration are mere modifications

of apparatus previously connected with aquatic respiration, ex-

cepting, perhaps, in the case of Tracheata, tracheae being most
likely modifications of skin-glands, as appears probable from
their condition in Peripatus. The oldest known air-breathing

animals are insects and scorpions, which have lately been found
in Silurian strata. Prof Ray Lankester believes the lungs of

scorpions to be homogeneous with the gill-plates of Limulus.
Birds were possibly originally developed in connection with

the seashore, and were fish-eaters like the tooth-bearing Hes-
perornis.

The fauna of the coast has not only given rise to the terrestrial

and fresh-water fauna ; it has from time to time given additions

to the pelagic fauna in return for having thence derived its own
starting-points. It has also received some of these pelagic forms
back again, to assume a fresh littoral existence.

The deep-sea fauna has probably been formed almost entirely

from the littoral, not in the remotest antiquity, but only after

food derived from the dchris of the littoral and terrestrial faunas

and floras became abundant.
It is because all terrestrial and deep-sea animal forms have

pas-ed through a littoral phase of exi-tence, and that the littoral

animals retain far better than those of any other faunal region

the recapitulative larval phases by means of which alone the true

histories of their origins can be recovered, that marine zoological

laboratories on the coast have made so many brilliant discoveries

in zoology during late years.

The lecturer concluded by appealing for as istance, in the way
of subscriptions, to the funds of the Marine Biological Associa-

tion of Great Britain, the object of which is to construct a marine

laboratory on the English coast for the purpose of researches

sucli as those referred to. England is at present without any
such laboratory, although nearly all Continental countries possess

them.

THE PHILOSOPHICAL SOCIETY
GLASGOW

OF

IPHE Proceedings of this Society for 1884-85 have just been
issued in a volume of 408 pages, with six plates and two

maps. The following are the principal contributions :—On
feeling and perception of relation, by Dr. H. Muirhead,
President ; on the proper motions of the stars, by Prof Grant ;

on the first editions of the chemical writings of Democritus and
Synesius, by Prof. Ferguson ; on the composition of ocean
water, by Prof. Dittmar ; on the regtdation of the supply of

water to cities and towns, by Mr. W. Key ; on a shadowless

gas ventilator, by Mr. George A. Buchanan ; on African colonies

.and colonisation, by J. E. Carlyle ; a memoir of the late Mr.
James Napier ; on a new musical instrument, by Mr. Thomas
Machell ; ona'description of a new Rotiferon, by Mr. W. Milne;
on a theory of storm-travel, by Mr. P. Alexander ; on national

and local precautions against cholera, by Dr. James Christie ;

on an air or gas thermometer, by Mr. J. J. Coleman ; on some
experiments on the influence of cold on the putrefactive process,

by Mr. J. J. Coleman and Prof McKendrick ; on the liquefac-

tion of air and other effects of extreme cold, and on artificial

light and other phenomena of high temperature, by Mr. J. J.
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Coleman ; on sanitary arrangements and house-building in

towns, by Mr. James Sellars ; on Egyptian obelisks, by Mr.

T. L. Patterson ; on producing cast iron or ingot iron from

crude or pig iron, by Mr. W. Gorman ; on the heat-restoring

gas furnace and heating by radiation^ by Mr. W. Gorman ; on

uncertified deaths, by Dr. Glaister ; on the spread of disease by

manure poisoning, by Dr. E. Duncan ; and on the form of the

human skull, by Prof. Cleland. The two maps, prepared by

Mr. Ravenstein, and presented to the Society by Mr. James
Stevenson, are specially valuable as showing the most recent

results of African travel.

During the session M. Louis Pasteur, Prof. Asa Gray, and

Rev. John Kerr, LL.D., were elected honorary members, and

Mr. George Anderson, lately M.P. for Glasgow, and now Master

of the Mint, Melbourne, was elected a corresponding member.
The Graham medal was awarded to Mr. E. C. C. Stanford for

his researches on algin. The Society at present has 18 honorary,

II corresponding, and 691 ordinary members, and in addition

to the ordinary meetings, there are sections for architecture,

chemistry, biology, sanitation and social economy, and geography

and ethnology.

AN EARTHQUAKE INVENTION
\J\fE have been requested to publish the following corre-

spondence :

—

Royal Observatory,, Edinburgh, Jitm ^, 1885

My De-\r Mr. D.-iViD Steve.nso.n',—At p. 24S of the new
British Association volume for 1884 there is a section on " Ex-
periments on a Building to Resist Earthquake Motion," which
reads amazingly like your paper of twenty years ago ; but yet it

is not that, for your name does not enter, and they have in a

way got round the letter of your invention by employiiig, in

place of your bronze balls in shallow bronze basins, cast iron

balls and cast-iron plates, " with saucer-like edges " for the

lower basins; and for the upper basins, *'cast iron plates

slightly concave, but otherwise similar to those below."
Against such men would any patent be safe ? though you may

not have taken out any patent for your philanthropic invention

for saving life in earthquake-persecuted countries ; but the whole
section is the most indubitable approval of your methods and
principles that could well have been proposed by any one.

Certainly it transcends anything that could have ever entered

the mind of Yours ever very sincerely,

C. PiAzzi Smyth

Edinburgh, June II, 1885

Dear Sir,—Very many thanks for your letter -to my father

pointing out the report of the British Association on earthquakes

for 1884, which I had not seen. My father, from the state of

his health, is unfortunately unable to take the matter up him-
self, but if you will permit me to publish your very interesting

and well-put letter in Nature it will give the honour of the

invention to whom the honour is due. My father, who read
your letter with great interest, begged to be remembered to

"his old friend." In order to save you the trouble of writing

again I shall assume, if I do not hear from you in a few days,

that you have no objection to your letter being published.
I may mention that the balls for the Japanese aseismatic

arrangements for the towers were made of cast iron, and those
for the tables in the light-rooms were 0/ gun-metal.

Yours very truly,

D. A. Stevenson
Professor Piazzi Smyth, &c., &c.

Westford House, Di oilwith, June 13, 1885

Dear Mr. D. A. Stevenson,—Yours of the nth has
reached me here ; and, as I left Edinburgh on that day, it was
a happy thought of yours to say that, if you did not hear from me
soon you would assume my consent to your making some public
use of my letter to your worthy father. For, in so far as I

wrote it at all, I am ready to stand by it before many or few.
But it was only the beginning of what might have been said

and that I trust you will have perceived, and will supply some
of the remaining notanda, such as the B.A. man praising up
the system for so decidedly relieving the ball-supported build-
ing from all the sharp, destructive effects of an earthquake-
shock, and leaving only a gentle to-and-fro motion on the balls

;

—because this was so admirably illustrated on your father's

experimental model at Milton House—by the ease and safety

with which the model lighthouse standing on balls in basins was

knocked all about the yard by men with sledge-hammers, when
they struck only the lower basins, or what they were fixed on as

representing solid, yet earthquake-affected, ground ; but the

moment they struck the base of the lighthouse taken off" the

basins and balls and planted on the ground, down toppled lan-

tern and lamps with such a fracture, that no more experiments

could be made that day.

Then, again, your father had duly allowed that his system

would not defend from vertical earthquake-shocks, but he hoped

that they would be far more rare at any one place than horizontal

shocks spreading all around and far from the places of vertical

action ; and exactly so says the B. A. man for himself and his

imitation balls and basins.

And then he concludes with that he does hope for so much
alleviation to human suffering in earthquake regions from the

large amount of safety that balls and basin supports for dwellings

must give in a general way that seismic science will be elevated

in the eyes of the people, or something to that effect. To all

which of course you can perfectly agree, both in your own and

your father's name. I can mention that the turning-point with

him as to the practicability of the scheme was when he ascer-

tained by rigid and calm scientific measures that the amount of

absolute motion which had done the most mischief in some of

the worst Italian earthquakes was not more than three inches,

so that it came legitimately within the compass of the means he

first suggested, and R.S.S. Arts duly stamped with its approval

ten years ago.

Hereabouts is a different earth effect—viz. the High Street,

so called, of Droitwich—going down slowly but surely to fill up

the vacancies occasioned below by the ceaseless bringing up of

salt-rock dissolved in water pumped by numberless steam-

engines, and furnishing, it is said, h»lf the human family with

that one necessary mineral condiment, salt : and so much vapour

of it is in the air that mere residence here for a time is said to

cure rheumatism and other complaints, even without taking the

celebrated brine baths, of ten times the saltness of the ocean

itself. Yours very truly,

C. Pi.\zzi Smyth

P.S.—The spectroscopic salt line D is preternaturally strong

in the air here ;
" D " might stand for Droitwich.

SCIENTIFIC SERIALS
Journal of the Russian Chtmical and Physical Society, vol.

xvii. fasc. I.—Annual reports of the Society.—On the isomerism

of hydrocarbons according to the theory of substitution, by M.
Menshutkin (analysed in another column).—On the prepara-

tion of hemines, by M. Schalfeyeff.—On its crystalline

forms, by A. Lagorion (with plates).—Notes on an apparatus

for washing precipitates ; on the oxidation of aromatic amines
;

on the action of alcohol on diazo compounds.-—On the isomerism

of solutions, by W. Alexeyeff.—On the same, by D. Koiiova-

loff.—Minutes of proceedings of the physico-chemical section of

the Moscow Society of amateurs of Natural Sciences.—-On the

electrolytic figures of Nobili and Gebhard in the magnetic field,

by W. Stchegliaeff (with a plate).—On the colHsion of absolutely

rigid bodies, by N. Schiller, being a mathematical inquiry, to

show that the invariability of the vis viv.i can be established

by die geometrical determination of the absolute invariability of

the systems.—On the dilatation of liquids, by K. Jouk.

Researches at the University of Kieff proved that common ether,

ethylic alcohol, sulphurous anhydride, diethylamine, anri chloric

ethyl comply with the formula v = a + bXogir - I).—Polemic^

between MM. Kraewitsch, Stoletoff, and Petroff.

Vol. xvii., fasc.2.—Thermal data for hydrocarbon compound o

bromide of aluminium, by G. Gustavson. The figure^ fmmd
by Berthelot, give for the molecule AljBr^ a heat of disso-

lution equal to 170,600 units, M. Gustavson has found, from a

series of six determinations, an average of 180,237 (from 179,926

to 180,763). When taking AlBr, 3(C,H8), the number of

calorics received was nearly 168 (from 168,001 to 168,567).

—

On diallyloxalic acid, and on the preparation of oxalic ether, by

E. Schatzky.—On the formation of carbonates of strontium,

barium, and calcium, by J. Bevad, being an inquiry into the

rapidity of reactions.—On the change of colours of coloured

surfaces under artificial light, by Th. Petrushevsky.
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Sitznngsberichle der NatHrwissenschaflliehin GescUsc/iafl /sis,

Dresden, 1884.—Osteology of Kana tcmforaiia, L., and Jiana
escuhnta, L., by H. Reibisch.^—Note on Testudinaria eltphant-

ipes, Lindl. , and Wciwilschia mirahilis. Hook, by Prof. O.

Drude.—Biographical notices of the late Dr. H. R. Goppert of

Breslau, of F. von Hochstetter of Vienna, and of Dr. W.
Gonnermann of Coburg, by Dr. Geinitz.—Mineralogical and
geological results of a journey to Italy in the year 1884, by A.
Purgold.—On a prehistoric necropolis at Trog, near Rosegg,
Carinthia, by W. Osborne.—On some metal objects recently

discovered at Jessen, near Lommatsch, by Dr. Caro.—On the

increase ofaccidents from lightning in the Kingdom of Saxony, by
Johannes Freyberg.—Remarks on some urns and other archrco-

logical remains lately discovered at Uebigau, near Dresden, by
Dr. J. von Deichmiiller.—Memoirs on the phanerogamous flora

of the Voigtland district, .Saxony, by A. Artzt.—On the granites,

gneiss, crystallised limestones, schists, and other primitive

rocks occurring in the districts north of the Zittau and Jeschken
Til nges, by Emil Danzig.

^

Rendiconti del Reale Istitutu Lombardo, May 7.—Results so

far obtained from the study of the chief ichthiofauna of the

Cretaceous period, by Prof. F. Bassani. This elaborate mono-
graph concludes with a comparative table of the fossil fishes of

Pietrarvia, Voirons, Comen, Lesina, Crespano, Monte S.

Agata, Grodischtz, Tolfa, and Hakel.—A contribution to the

study of etherification by double decomposition : formation of

the nitrous ether of allylic alcohol, by Prof. Giaconio Bertoni.

—Further remarks on the functions which satisfy the differential

equation A-ti = o, by Prof. Giulio Ascoli.—Remarks on the

modifications introduced by the present Minister, Pessina, into

the Penal Code proposed by Savelli, by E. A. Buccellati.

SOCIETIES AND ACADEMIES
London

Royal Society, June 18.—"Regional Metamorphism," by
Joseph Prestwich, M.A., F.R.S., Professor of Geology in the

University of 0.xford.

Metamorphic rocks have been divided into two classes—(i)

Those in which the change has been caused by contact with
heated eruptive rocks ; (2) Those extending over wider areas, in

which the rocks are in no apparent relation to eruptive or

igneous rocks. The first has been termed Contact Metantorphism,

and the second Nonnal or Regional Afe'afnorphisnt, the latter two
terms having been used to express the same phenomena and
treated as synonymous.
The author, however, for reasons to be assigned, pro-

poses, while retaining the use of both the latter terms, to

apply them differently. Normal metamorphism he would con-

fine, as hitherto, to the changes caused by the heat due to

depth, on the supposition of the existence of a heated central

nucleus of the earth, while he would use the term regional nuta-

morphism to denote changes effected by the agency of the

physical causes to which Mr. Mallet referred the fusion of the

volcanic rocks, namely, the heat produced locally within the crust

of the earth by transformation into heat of the mechanical work of
compression, or of crushing ofportions of that ciust.

The primary object of Mr. Mallet's experiments was to

ascertain the force required to crush portions of various rocks of

L'iven size, and to determine the quantity of heat evolved by the

process. For this purpose the work done was measured by the

number of cubic feet of water at 32° F. that could be converted

'Uto steam of one atmosphere (or at 212° F.) by the estimated

heat evolved by the crushing of i cubic foot of each class of rock.

Wiih all the harder rocks the heat produced in the metal sur-

rountlings by the complete crushing was easily perceptible by
the hand, and was so great with some of the granites and
porphyries as to necessitate a delay for the apparatus to cool.

Roth Mr. Mallet and Prof. Rankine were of opinion that in the

crushing of a rigid material such as rock almost the entire me-
chanical work (with the exception of a small residue of external

work) reappears as heat. It was further shown that, even in

the most rigid bodies, crushing begins by compression and
yielding, and that at this stage heat begins to be evolved.

Consequently the work thus developed being transformed into

heat, that heat will be greatest along those lines or planes at

places where the movement and pressure, together constituting

the work, is greatest ; whence Mallet concluded that along or

about such axial lines of concentrated compressive and crushing

work the temperature may locally rise to a red heat, or even to
that of fusing the rocky materials crushed and of the pressing-
together-walls themselver adjacent to them. This was in liis

opinion the real nature and origin of the volcanic heat as now
produced on the globe.

Although the hypothesis fails for various reasons in its appli-
cation to vulcanicity, especially for the reason that the great
lines of disturbances and compression of the Alps, Pyrenees,
and other mountain chains are free from either active or extinct
volcanoes, there is, nevertheless, reason to believe that this
source of heat may have been adequate to produce great mole-
cular changes in the rocks along the lines of disturbance and
upheaval, though the extreme results obtained by entire crushing
by mallet would rarely or ever occur in nature. It is, however,
precisely along such lines that not only are older rocks meta-
morphosed, but rocks of Cretaceous and Tertiary age— which
usually have not been affected by normal metamorphism

—

coming, in these mountain-chains, under the influence of the
disturbing forces, have undergone a change analogous to thai

produced by normal metamorphism.
Objections have been raised to the explanation ofiered in some

cases of alteration of sedimentary strata in mountain-chains bv
ordinary normal metamorphism, on the grounds that unaltered
strata alternate with altered strata. Sometimes this may btr

explained by inversion of the strata, or, where that is not the
case, it may be due to the circumstance that difterences

of mineral composition, or in the proportion of the water of im-
bibition, have caused the metamorphism to affect different beds
in different degrees. On the theory of regional metamorphism,
in the sense the author would use it, another explanation sug-
gests itself by the way in which differences in the resistance of

the rocks develop dilTerent quantities of heat. Mr. Mallet has
shown by experiments on the compressibility of rocks at Holy-
head that, although certain slate-rocks were compressed by pre-

cisely the same force before their elastic limits were passed, yet,

owing to differences in their compressibility, the heat developed
in the rocks when released would render the quartz-rocli nearly

three times as hot as the slate-rock. In this manner, therefore,

it seems possible to account for a special and restricted meta-
morphism of the strata in mountain-chains, and for its frequently

localised occurrence.

The remarkable changes which lake place in the condition
of the coal of Pennsylvania, as it ranges into the Appalachian
Mountains, may also be owing more probably to regional than
to normal metamorphism. This mount.iin-range consists of a

series of great parallel folds increasing in acuteness as the central

axis is approached. Eruptive rocks are absent, but, neverthe-

less, the strata as they approach the central chain become more
crystalline, and the coal, which at a distance is ordinary bitu-

minous coal, passes into anthracite and even graphite. The
late Prof. H. D. Rogers divided this great coal-field into four

basins. The coal in the less-disturbed district near the Ohio
River, where the flexures are extremely gentle and widi apart,

cont.ains from 40 to 50 per cent, of volatile matter ; in the wide
basin further east it decreases to 30 or 35 per cent. ; in the

basins of the Alleghany range, in which, although there are no
important dislocations or great flexures, there are some extensive

and symmetrical anticlinal axes of the flatter form, the propor-

tion of the volatile matter in the coal varies from i6 to 22 per

cent. ; while in the most easterly chain of ba-ins which are

associated with the boldest flexures and greatest dislocations,

with close plications and inversions of strata, the quantity of

volatile matter in the coal is reduced to 6 to 14 per cent.

A somewhat analogous instance is presented by the Carboni-

ferous series of Belgium. The excessive squeezing, faulting,

and inversion which the Coal-measures have undergone on the

flanks of the axis of the Ardermes, is there accompanied by an
alteration of the highly bituminous coals into dry coals and into

anthracite ; while the Carboniferous and Devonian limestones

amidst the sharply convoluted and folded strata of the Ardennes
are there, as they are also on the line of the same disturbance in

the Bijulonnais, transformed very generally into crystalline

marbles. The few exposures of eruptive rocks are all on a

small scale, and affect the adjacent rocks only by contact meta-

morphism. It is probable that the anthracite of South Wales is

the result of similar regional metamorphism.

In the case of contact metamorphism the changes were pro-

duced by great heat, for the eruptive rocks must have had a

temperature of 3000° to 4000° F. or more ; while in the case of

normal metamorphism it is evident that the changes produced
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did not depend so much on high temperature as on pressure or

the presence of water, and there is reason to believe that a tem-

perature of about 600° to Soo' F. would sutifice to produce all or

almost all the observed hydrothermal effects. For although in

many instances of normal metamorphism new minerals are

formed, the rocks are not fused, nor are the fossils destroyed.

In Brittany, black slates which pass into schists with large

crystals of chiastolite still show impressions of orthis, tiiloUtes,

and other Silurian fossils. Devonian strata in the Vosges pass

into a rock consisting of pyroxene, garnet, epidote, &c., and yet

retain impressions of contls.

Of the enormous tangential pressure exercised in the elevation

of these chains, some idea may be formed when we consider the

amount of compression which those portions of the crust have

undergone. Thus, for example, Heim estimates that in the

Alps the compression has been to the extent of 72 miles ; and

in a recent paper by Prof Claypole he arrives at the conclusion,

after a careful investigation of the magnitude and width of each

fold, that in the Appalachian Mounta ns "a tract of the earth's

surface, measuring originally 153 miles from south-east to north-

west, has been so crushed and compressed that its present

breadth alonj the line of section is only 65 miles," and of this,

in one part—the Cumberland Valley—"95 miles of country

have been compressed into 16 miles."

These vast compressions could not have taken place without

the transformation into heat of the equivalent amount of me-

chanical work, though the degree and centralisation of the heat

would depend on the rapidity and completeness with which the

crushing has been effected. It is not therefore surpi'ising to find

that, in some of the newer mountain-ranges, a small residual

portion of the heat thus mechanically evolved may still exist and

cause slight aberrations in the position of the underground iso-

thermal lines, and the same cause may possibly account for other

exceptional cases.

The only sufficiently complete set of observations on a moun-
tain-chain of this character that have yet been made are those

liefore alluded to by Dr. .Stapffin the St. Gothard Tunnel. The
author has before given, in his paper on "Underground Tem-
peratures," particulars of these observations, and therefore here

only mentions that at the north end of the tunnel in the part

where an axis of elevation of late geological age (Pliocene)

traverses the range, the thermic gradient, which normally equals

about 57 feet for 1° F. , is there not more than 3S feet ; and for

this Dr. Stapff states that there was no obvious explanation.

The author concludes by expressing a belief that there exists,

in the compression and motion of the strata which has always

accompanied the upheaval of mountain-chains, a vera causa for

the production of an amount of heat sufficient to produce one

form of metamorphic action—a form which can affect only par-

ticular regions—and he would, therefore, in order to show its

distinctiveness from either contact or normal metamorphism,
designate it by the term of " Regional Metamorphism.''^

Physical Society, June 13.—Prof Guthrie, President, in

the chair.—On the winding of voltmeters, by Profs. \V. E.
Ayrton and John Perry. As it is most important that volt-

meters, ohmmeters, powermeters, and ergmeters should be so
constriTcted that the percentage increase of resistance of their

fine wire coils due to the heating effects of the currents passing
through them should be as small as possible, the question arises

as to whether such coils should be made of German silver wire,
or of copper, or partly of German silver and partly of copper
wire, and how the diameter of the wire should vary in different

parts of the coil. The authors have therefore been led to in-

vestigate the conditions that make this heating error a minimum
with cylindrical coils of internal and external radii >•„ and r,.

At a place whose distance from the axis is r, let the cross-section

of the wire be x^, p the specific resistance of the material ; then,
assuming that x = Xf,t", p = p„r'', pr = p^r^r', and that a cur-

rent, C, in one spire of radius r produces a magnetic effect,

h'Cr'', on the supended needle, they find that the heating error

is proportional to

_ /^ K ;•,"' - >„"•

('/ ~ ''/)' ^\" ~ '0" '"

where/ = d-a-\-\,n — z-\-li-2a, m — 2+ l'1\^is,b - \a.
The conditions that make this expression a minimum are worked
out in the paper, the result being that with one of their magni-
fying spring solenoid instruments, wdiere d = - 1, the values of
a and / giving a minimum value are a - 0'325 and b = -o'5,
and sirce in practice A caumt be negative, they conclude tha

/' = o and (7 = '4 give the best results

—

i.e., that all the wire

employed in the bobbin should be of copper, and the law of

increase of cross-section proceeding from the centre should be

X = .rDr"*. The actual waste of energy in the instruments is

next considered, and, lastly, the authors show how to pass from

a voltmeter with known winding, and whose maximum reading

is /"i to another of the same volume and shape whose maximum
reading is to be /^, and they conclude that, as they have shown
that the waste of energy is the same in both for their maximum
readings, the resistances of the instruments must be proportional

to the squares of Pj and P^, or, following the law already

arrived at for a minimum error due to heating, the cross-sections

of the wires of the two instruments at similar places must be

inversely proportional to P^ and P.^. The employment of out-

side coils for voltmeters is considered, and it is shown that if we
desire the same error in the two instruments due to heating when
the outside resistance coils are of the same size and shape, it is

necessary to have the same ratio between the resistance of the

resistance coi' and that of the magnetising coil in the two cases.

To have a less or a greater error in the second case it is only

necessary to use the equation

—

> + F.V
("(the error) = ~

-f-r,,
\ -\- f.V

where /" is a constant and V the volume of the German silver

resistance coil. From this F may be determined and the ratio

— ' of the resistances of the resistance coil and the magnetising

coil is given by 1jl= JL v. where /) is a constant which, like
li D

F, is obtained from experiments on the first instrument. The
diminution of the heating error by using much iron in the instru-

ment so as to obtain the same magnetic action with a much
smaller current is discussed, and experiments were shown to

illustrate how such employment of iron introduced a permanent

magnetism error and caused the indications of such an instru-

ment on the lower part of the scale to be uncertain and to depend

upon whether measurements were being made with an increasing

or a diminishing current.—On the manner in which light affects

the resistance of selenium and sulphur cells, by Mr. Shelford

Bidwell. In a communication made to the Society at its last

meeting, the author had described a sulphur cell which behaved

in all respects like a selenium cell when exposed to light. The
action of this cell was supposed to be electrolytic, the sulphur

containing a small quantity of sulphide of silver. If this were

the case the result of a current traversing the cell would be to

deposit sulphur upon the anode, and, as sulphur has an enormous

resistance, that of the cell would inciease unless the sulphur thus

deposited combined with the silver. It is this combination that

is believed to be much facilitated by light, a supposition the author

believed he had confirmed by direct experiment. Mr. Bidwell

had also measured the resistance of a piece of selenium that was

believed never to have been heated in contact with a metal. The

specimen was crystallised by heating for some time in a glass

mould, two opposite sides cleaned, and two pieces of tinfoil

between which the resistance was measured pressed against

them. In this way the specific resistance was found to be 2500

megohms, which is enormously higher than that of the selenium

in the "cell," a fact tending to confirm the theory that the

conduction in such cells is due to the electrolysis of the selenides

of the metals forming the terminal produced in the " cooking,"

and similar to that of the sulphur cell described above.—On the

error involved in Prof. Quinke's method of calculating surface

tensions from the dimensions of flat drops and bubbles, by Mr.

A. M. Worthington. In a series of well-known papers Prof.

Quinke has recorded a large number of measures of flat drops

and bubbles, from which he has deduced the values of tensions

for the free surface of a liquid and for the common surface of two

liquids in contact. The numerical results obtained in this way

exceed those obtained from observations upon the rise in capil-

lary tubes, which Prof. Quinke attributes cliiefly to the fact that

in the latter case the edge angle is not zero. Mr. Worthington,

however, shows that the surface tensions obtained by Prof.

Quinke with flat drops are too high, this arisin j from his having

assumed that the drops were flat at the vertex. The error thus

introduced is very considerable, amounting in most cases to as

much as 10 per cent, of the whole value, and upon its being

duly corrected, the values obtained do not appreciably exceed

those obtained with capillary tubes.—On a comparison between

the mercury standards of resistance issued by M. Ma'cart with

those of the British Association, by Mr. R. T. Glazebrook.
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Anthropological Institute, June 23.—Francis Galton,

F.R.S., President, in the cliair.—The election of the following

new members was announced.—Prince Roland Bonaparte, Lady
Brassey, Miss M. North, Dr. Robert Brown, M.A., Col.

Cadell, V.C , C. Heape, H. H. Johnston, D. MacRitchie,

Prof. H. N. Moseley, F.R.S., C. Seidler.—Lady Brassey exhi-

bited a collection of objects of ethnological interest from Poly-

nesia.—Several ethnological specimens from New Ireland were
exhibited by Miss North.—Mr. Carl Lumholtz exhibited a series

of Australian implements.—Mr. H. B. Guppy read a paper on
the physical characteristics of the natives of the Solomon
Islands. In this paper the author gave the results of observa-

tions made during the years 1881-84 on the natives of certain

localities in the Solomon group. The typical Solomon Island

native (male) is well proportioned, with a height of about 5 feel

3 inches, a weight of 125 to 130 lbs., and a chest-girth between

34 and 35 inches, whilst the colour of his skin is a deep brown,

corresponding with colour-type 35 of M. Broca. Considerable

variety, however, prevails in the physical characters of these

natives, and it was shown, by comparing the inhabitants of the

islands of Bougainville Strait with those of St. Christoval and

its adjoining islands at the opposite end of the group, that in the

former locality there exists a taller, darker, and more brachy-

cephalic race, whilst in the latter mesocephaly prevails, and the

average native is rather shorter and of a lighter hue. The
colour of the skin varies considerably througliout the group from

a very deep brown to a light copperish hue, the range Ijeing

represented by colour-types 42 and 29 with their intermediate

shades. After making 109 measurements of the heads and

skulls of natives in order to obtain the ratio of the transverse to

the longitudinal diameter, the author arrived at the conclusion

that, although mesocephaly and brachycephaly most frequently

characterise these people, the form of the skull varies between

too wide limits to allow of one particular type being referred to

this group. The range of the cephalic indices calculated from

these measurements is 69 to 86, and the greater number are

gathered in two groups—one around the indices 74 and 75, and

the other around the indices 79 and So.—The following papers

were also read :—On the Sakais, by Mr. Abraham Hale.

—

Notes on the astronomical customs and religious ideas of the

Chokitapia or Blackfeet Indians, by M. Jean L'Heureux.

—

Observations 'on the Mexican zodiac and astrology, by Mr.

Hyde Clarke.—On the primary divisions and geographical dis-

tribution of mankind, by Mr. James Dallas.

Entomological Society, June 3.—R. McLachlan, F. R. S.,

President, in the chair.—Two new members were elected.

—

Exhibitions : Mr. F. P. Pascoe, aerial roots of an orchid which

resemble caterpillars ; and a new genus and species of Colydiida-

from North Borneo.—Mr. G. T. Porritt, larvfe of Phycis bclida

and of Coleopliora currucifennella.—Mr. R. McLachlan, a speci-

men of Ddopeia ptikhella captured on board ship in the Atlantic,

many miles from land.—Mr, J. W. Douglas communicated
notes on an apple-tree destroyed by Schizoiieura lanigera and
Mytilaspis pomonini, and Mr. F. Enock read the completion of

his account of the life-history oi Atypiis piceus.

Paris

Academy of Sciences, June 22.—M. Bouley, President,

in the chair.—At the opening of the proceedings the President

announced the death of M. Tresca, member of the Section for

Mechanics, who died on June 21, and in whom the Academy
loses one of its most distinguished and active associates.—Note

on Dr. Raphael Dubois' apparatus for applying anaesthetics

composed of titrate mixtures of chloroform and air, by M. Paul

Bert. This apparatus has been tried with the greatest success

in Brussels and Ghent, and especially by Dr. Pean of Paris,

who has already tested its efficiency in 400 surgical operations.

The anjesthesis in nearly all cases continues perfectly regular

and complete, without any interruption, even under severe

operations. The pulse remains normal, the respiration easy and

undisturbed, the awakening calm and natural.—On the supe-

riority of the new "tubes k ailerons" over the ordinary smooth

cylinders at present employed in tubular boilers for generating

steam, by M. J. Serve. The author and inventor claims by

these- cylinders to have solved the problem how to produce

the greatest quantity of heat with the least expenditure of

fuel. — On an arrangement by which the magnetic poten-

tial due to a system of bobbins mtiy be determined without

calculation, by M. G. Lippmann.—Note on the influence of

thunderstorms on underground telegraphic wires, by M. Blavier.

The occasional disturbances, to which even well-protected

underground wires ai'e subject, ajiparently in opposition to the

theory of static electricity, the author thinks may be explained

either as an effect of electrodynamic induction, or as an effect of

electrostatic induction.—On the molecular lowerings which
constitute the limits of congelation for bodies dissolved in water,

by M. F. M. Raoult.—Description of two new types of hygro-
meters, by M. Bourbouze.—On the transformation of sulphur :

MM. Reicher and Ruys' claims of priority of invention in con-

nection with M. Gernez's recent communications, by M. J. H.
Van't Hoif.—Alkaloids produced by the action of ammoniac on
glucose, by M. C. Tauret.—Action of the seleniatesandselenites,

and the alkaloids. A new reaction of codeine, by M. Ph.
Lafon.—Note on Aseptol (orthoxyphenylsulphurous acid), by
M. E. Terrant.—Contribution to the study of antiseptics.

Action of antiseptics on the higher organisms. Thymic acid,

by MM. A. Mairet, Pilatte, and Combemale.—On the process

of fructification of the genus Callipteris, by M. Ed. Bureau.

—

On the infusoria by Balbiani named Anophiphyra circulans, by
;

M. A. Schneider.

Christiania

Society of Science, I\Iay 15.—HerrWorw-Miiller referred to

the meritorious work of the recently-deceased Danish Prof. Panum,
as regards physiology as well as pathology. Fie further presented

a paper in which he demonstrated the utility of Robert's method
for the determination of sugar in animal substances when above 0*4

per cent. Finally he explained the researches made by Herr J.

Otto on the functions of the sugar in the liver. He stated that

they proved that the blood contained far more sugar on entering

than on leaving the liver, and more than the blood in general.

The researches went to support M. Bernard's experiences, viz.,

that the quantity of sugar formed in the liver in the course of

twenty-four hours was much larger than hitherto thought.—Prof.

O. Sars presented a paper : "A contribution to the Norwegian
invertebrate fauna," by Herr C. A. Hansson.
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THURSDAY, JULY 9, 1S85

THE INTERNATIONAL SANITARY
CONFERENCE IN ROME

THE late Conference in Rome, which for some iin-

Icnown reason stands adjourned for the present to

reassemble again in November, h^is arrived at certain

results, the details of which are not published yet, and
until the full and authenticated report is at hand it would

be unjustifiable to subject them to criticism. But as far as

the gross results achieved and the methods followed by

that Conference have already become known through the

reports sent to the daily papers, there is no reason for

viewing those results with any peculiar satisfaction. As
far as we can follow the proceedings of the Conference,

its achievements cannot be considered an advance on

those of its predecessors held in Constantinople in 1S66

and in \'ienna in 1874.

During the present century Europe has been visited six

times by cholera, and after the second visitation (1847-50)

the first International Sanitary Conference was convened
to Paris in 1 851, in order to arrive at some common
understanding as to quarantine, and to discuss various

questions of hygiene, as well as the etiology of the

disease.

Between 1853-56 Europe was again visited by cholera

(England in 1853-4), and very important knowledge was
then gained as to the intimate relations existing between
general insanitary conditions and the spread and severity

of the disease. After the next visitation of Europe by
cholera (in 1865-6) the second International Sanitary

Conference met at Constantinople (in 1S66). The results

of the deliberations of this Conference have been in many
respects important. The Conference agreed, with few
dissentients, that cholera has for its starting-point India

;

that its invasion into other countries is eftected by human
intercourse, including linen and wearing apparel ; that

its spread depends in a great measure on general in-

sanitary conditions of habitation, air, water, and food. In

order to avert and check the invasion of Europe by the

disease, the Conference agreed to a certain complicated

system of quarantine both by land and sea, which em-
bodied and enlarged on the scheme laid down by the

preceding Conference of 1851, but which had been found
incapable to avert the introduction of the disease in

1865-6.

Next cholera appeared in Europe in various countries

between 1S69-73, and after the epidemic came to an end
another International Conference assembled in Vienna in

1874. This Conference, while confirming the results of

the deliberations of its predecessors, arrived at certain

important conclusions as to the value of disinfection and
quarantine. As regards the latter the Conference

agreed that all measures of quarantine, as far as they are

practicable, are fallacious and incapable of averting or

checking the introduction and spread of the disease ; that

all measures of land quarantine are to be condemned
;

and that maritime quarantine is to be replaced by com-
petent medical inspection. Cholera appeared next in

Egypt in 1883, and from here was introduced into

Vol. xxxii.—No. 819

Marseilles, where it assumed, in July 18S4, alarming propor-

tions ; thence it spread into Toulon, the south and north

of France, into Italy and Spain, raging everywhere with

great severity. If at any time land and maritime quaran-

tine had a fair trial it was in 1884 in Fi'ance, Italy, and
Spain. Every one remembers the dictum of M. Fauvel,

then at the head of medical afifairs in France, that the

disease that broke out in 18S4 in Marseilles and spread

thence into Toulon and other parts of France could

not be Asiatic cholera, because quarantine, after the

appearance of cholera in Egypt in 1883, had been very

perfect and had been carried out in French maritime

ports with great rigour. Every one remembers also that,

in spite of all the measures of land quarantine practised

in France, Italy, and Spain in 1884—and at the present

moment practised in Spain—its lazarettos, fumigations,

and military cordons with its attendant troubles, miseries,

and cruelties, cholera spread and raged with great severity

in France and Italy, and is at the present moment assum-

ing alarming proportions in the eastern and south-eastern

parts of Spain ; while, on the other hand, this country,

without any maritime or land quarantine, but with an

efficient and competent medical inspection of all shipping

in its maritime ports, has remained free from cholera in

1884 and hitherto, notwithstanding its vast communi-
cations with Egypt, Italy, and Spain. Maritime and
land quarantine have had a repeated and fair trial, but

have been found utterly wanting, and countries like

France, Italy, and Spain placing the utmost faith in them
have dearly paid for it. Now, what lesson is to be
learned from all this, and let us ask at the same time

what lesson has the late Conference in Rome learned

from this ?

The Conference of Constantinople (in 1866) had adopted

ten days as the furthest limit of the period of incubation

—

that is to say, if any ship coming from an infected part

had been at sea for ten days and no case of cholera has

appeared on board, the ship is to be considered " clean "

and is to receive free pralique. Now, steamers sailing

from Bombay arrive under favourable conditions off

Suez on the eleventh day, and therefore if no cholera

has appeared during the whole of the voyage, the ship

ought, according to the above, receive {rte pra/iqite. But
instead of this every ship is detained and kept under
" inspection " for at least twenty-four hours at Suez, at the

instance of the Egyptian authorities acting under the

instructions of the General Board of Health. The majority

of the medical members of the late Conference at Rome
carried this still further in recommending that all ships

coming from India should be detained and kept under in-

spection at Suez for five days, some delegates even for ten

days. Another still more iniquitous recommendation, and
one which, if carried into practice, is likely to have serious-

consequences for Egypt and Europe, is this : that if any
" suspected " ship—the decision as to this " suspicion "

resting with an Egyptian official of self-estimated com-
petency—arrive off Suez, the passengers and crew are to

be turned out into lazarettos, kept there under observation,

disinfected, &c. Now, the Conference, in order to esta-

blish a permanent focus of cholera from which the disease

might, and in all probability would, spread into Egypt

and the adjoining countries, the Mediterranean Basin and
Europe, could not have recommended any arrangement
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that is more likely to further such a hazardous and dan-

gerous object. In vain did Dr. Thorne, one of the

English delegates, urge at the Conference the iniquity

and danger of this recommendation. The French dele-

gates leading the majority turned a deaf ear to any

reasonable suggestion ; they seem to have learned no

lesson from the misery that lazarettos, fumigations, and
all other measures of land quarantine, without stopping

the introduction and spread of cholera, have in the past

inflicted on their country.

If we ask ourselves, What new facts, what new experi-

ences have in the last cholera epidemic in 1884 been

gained in order to justify these recommendations of the

majority ofthe Conference? we have to answer—None ; and

those that have become known point in the opposite

direction. The recommendation as to five to ten days'

quarantine off Suez for ships coming direct from India

seems to iinply that the late outbreak of cholera in Egypt
owed its origin to importation from India. This view has

during 1883-84 been stated and re-stated by French

writers with their usual self-confidence, but not a tittle of

evidence has been brought forward to support it. More-

over there exists a good deal of evidence showing that

that outbreak, which, as is well known, commenced in

I)aiTiietta,owed its origin to importation from an altogether

different direction—viz., overland by pilgrims from

Mecca. As Prof. Lewis, another delegate from England,

has urged at the Conference, no English ship coming
from India has ever been known to have imported cholera

into Egypt and Europe ; and, considering the enormous

number of vessels arriving from Indian ports in Egypt,

the Mediterranean countries and Europe, it is certainly a

very remarkable fact that importation, if it happened in

this manner, should not be of common occurrence.

The real danger from cholera for Egypt, Turkey, and

Europe does not lie at Suez and the Suez Canal, but at

Mecca and the countries about the Caspian Sea, this

being the route in which cholera has hitherto travelled

—

viz., from Mecca, Mesopotamia, and Persia, into the Red
Sea coast, Egypt, Syria, the Levant, Turkey, and Russia

—

and therefore these are the portals, if any, which the

European Powers ought to guard. As England has

urged in the past, and as it has also urged on this

occasion, every country may, and has a right to protect

itself as it thinks best. France and Spain may make their

own maritime quarantine as rigorous, their land quarantine

as vexatious as they choose ; but that these countries

should dictate measures to others, which past experience

has proved to be fallacious and futile to achieve the end

they aim at, is as iniquitous as it is against common sense.

Cholera in Europe being dependent on importation

from the East, it is quite clear that absolute prevention of

such importation w'ould theoretically be the best safe-

guard ; but then the question arises, and it is one that has

been repeatedly asked—viz., can this be practically

achieved .' To stop unconditionally every and all com-

munication with an infected locality involves, apart from

the great practical difficulties in carrying it out, such

enormous hardships, material loss and misery, that the

remedy would entail greater misfortunes than the evil it

tries to cure, even granting, for the sake of argument, that

it is capable of so doing.

Prof, von Pettenkofer in his various writings on the

subject of quarantine has fully and clearly stated the case,

and their perusal would have materially enlightened many
of the members of the late Conference. They would also

find in those writings what they might have found already in

the protocols of the former conferences (in Constantinople

and Vienna), viz. that one of the chief and /irst diiiies of

the State in order to prevent and check the spread of

cholera is z. proper attention to general sanitation. Make
your military cordons as strict as you please, stop and

impede all traffic by sea and land as much as you like,

fumigate your railway travellers and mails as carefully

and rigorously as possible, you will not hereby succeed in

stopping all communication with an infected country.

On the other hand, give up all those silly and harassing

limitations, but keep a good look-out for infected ships

coming to any of your ports, detain the infected persons

in a specially-fitted hospital, disinfect the ship and

articles, but allow the rest of the passengers and crew to

depart, keeping their names and addresses, and notify

their arrival to the sanitary authorities of the place they

are bound to. Further than this, see that your dwellings,

your water and air are in sanitary respects looked after,

and that filth is properly disposed of, and you will hereby

have done what is compatible with all past and present

experience in order to chec'-; the entrance and dissemina-

tion of cholera. It is admitted on all hands that general

insanitary conditions of dwellings, water, and air are the

most powerful allies of cholera ; without them, cholera is

as unable to spread as typhoid fever.

The principles just mentioned are practically those on

which the sanitary authorities in this country have been

acting in the past, and on which they are acting in the

present. The danger to this country from importation of

cholera from Spain is greater than perhaps to any other,

seeing the vast maritime communications existing between

this country and the east and south coast of Spain : but

there can be little doubt that, if cholera should unfortun-

ately be imported, it can never assume those gigantic

proportions that it has assumed in France, Italy, and that

it is now assuming in Spain.

If one reads of the unspeakably filthy conditions pre-

vailing in Spain, and reads at the same time of the silly

and arbitrary proceedings of the authorities in carrying

out quarantine, one is reminded of the General who, in

trying to keep out a powerful enemy is putting up on the

frontier a few dummy soldiers and toy guns, but who has

omitted to provide the interior of the country with a real

army and guns. The result is, of course, clear : the

enemy cannot be prevented from entering, and, having

entered, cannot be kept from overrunning and devastating

the country.

A NA TURALIST'S WANDERINGS IN THE
EASTERN ARCHIPELAGO

A Naturalist's Wanderings in the Eastern Archipelago,

a Narrative of Travel and Exploration from 1 878 to

1883. By Henry O. Forbes, F.R.G.S. With numerous

Illustrations. (London : Sampson Low, Marston,

Searle, and Rivington, 1885.)

MR. FORBES' Wanderings in the far East extended

over about four and a half years, during which

time he visited the Keeling Islands, Java, Sumatra,
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Amboyna, Timor Laut, Bum, and Timor. In Java,

Sumatra, Buru, and Timor he made extensive inland

journeys through districts rarely or never before visited

by European naturalists ; and as he everywhere collected

assiduously and observed intelligently, the record of his

travels is exceedingly interesting. His special studies

were botanical and ethnological, and in these departments

he has added much to our stores of knowledge. His

observations on the manners and customs, the myths and
superstitions of the various tribes among whom he resided

or travelled will be of great value to anthropologists,

owing to the wide range of his observations and the time

and trouble he devoted to the inquiry. In zoology he did

not collect largely, and indeed it was simply impossible

for him to do so, since the continuous labour and atten-

tion needed to form a well-preserved herbarium in the

damp equatorial climate and while almost constantly

moving about, leave the traveller but little leisure to

devote to other departments of natural history. To
collect eflectually in any wild tropical country, the natur-

alist should settle himself for at least six months at a time

in a good central position from which short excursions in

various directions can be made ; and if these head-

cjuarters are well chosen it is possible to obtain an almost

perpetual " tine season,'' and thus greatly increase both

his collecting power and his personal enjoyment.

jVIr. Forbes appears to have had rather more than his

fair share of accidents to his collections, and in every

case what was lost was of especial interest. His insect

collection from the Keeling Islands was destroyed on the

way back to Java, and we thus lose the opportunity of

comparing the list with that made by JNIr. Darwin more
than forty years before. In Timor Laut a large part of

his herbarium was destroyed by fire, while a smaller col-

lection made in the interior of Buru was actually left

behind for want of porters to carry it. The Timor Laut

collection is especially to be regretted, as it was obtained

with great difficulty in perhaps the least known island of

the whole archipelago, while it is probable that many
years will elapse before any other naturalist will venture

to explore so remote and inhospitable a country.

Mr. Forbes' residence for three weeks in the Keeling

Islands enabled him to note what changes had occurred

since Darwin's visit nearly half a century earlier. These

are very slight, and seem incompatible with the theory

that any subsidence has taken place, because the inner

margin of some of the islands next the lagoon are some-
times half a mile distant from the outer edge, and the

greatest cyclones do not carry the coral debris nearly so

far. It is now generally admitted that the celebrated

" subsidence theory " of the formation of atolls and barrier

reefs is unsound as a general explanation of the facts
;

yet it so fully and plausibly explained all the details of

coral structure known at the time, as to command uni-

versal acceptance and unbounded admiration. We have

here a remarkable instance of the danger of founding a

general explanation of widespread phenomena on an

assumed basis, for the fact of long-continued subsidence,

which was the very foundation of the whole theory, was
in most cases quite incapable of proof. It is also now
apparent that the theory was to some extent inconsistent

with the views as to oceanic islands which Darwin him-

self originated and which are now generally admitted to

be sound. His great argument, that no single oceanic

island possessed ancient stratified rocks or contained a

single indigenous mammal, w'as equally an argument

against the view that the widespread coral archipelagoes

of the Pacific and Indian Oceans were due to the sub-

sidence of co-extensive tracts of land, since it is almost

impossible that all the higher points of these submerged
lands, spread over nearly half the surface of the globe,

should be without exception of volcanic origin.

Crabs of two or three species were the most abundant

terrestrial inhabitants of the Keeling Islands living in

narrow corkscrew burrows, which are so numerous that

one hundred and twenty of their holes were counted in

an area only two feet aquare. Around these holes little

mounds are formed, and the crabscarry into their burrows

twigs of trees, pieces of seaweeds, seeds, &c., thus fulfilling

in many ways the functions of earthworms in this newly-

formed land. Their numbers are enormous, and Mr.

Forbes thus describes the curious optical effect produced

by them :

—

" On placing the foot on the region occupied by them,
one perceives an undulation of the surface followed, over
a circular area, by a surprising change of the pure white

ground into a warm pink colour, which for the moment
the stranger puts down to some aftection of his eyes from
the reflection of the light. He soon perceives that this

movement is caused by the simultaneous stampede of the

dense crowd of the peopled shore into their dwellings,

just within the door of which they halt, with the larger of

their two pincer-claws, which is of a rich pink colour,

effectually barring the entrance except where one watchful

stalked eye is thrust out to take an inquiring look if the

alarm is real. As one advances the pink areas again

change into white, as the Crustaceans withdraw into their

subterranean fastnesses. On traversing a broad field

occupied by these crabs, the constant undulations and
change of colours produce a curious dazzling effect upon
the eyes."

During his long residence in the mountains of Java,

Mr. Forbes made many interesting observations on the

fertilisation of orchids. He was surprised at the large

number of these plants which, though often possessing

the combined attractions of showy flowers and fragrant

odours, yet never or rarely produce seed-capsules. In

one case, for example, out of 360 flowers examined till

they withered or dropped oft', only six produced capsules.

Again, he finds a considerable number of species with

showy flowers which are yet specially adapted for self-

fertilisation and never seem to be visited by insects. The

most extreme and marvellous example of this phenomenon

is found in a plant related to C/irysoglossitnt, which

fertilises itself without ever opening its flowers at all.

Mr. Forbes observed these plants in the forest as well as

in numerous specimens grown in a garden, and all were

fertilised in the same way ; and he adds :
—

" In openmg

the locked-up petals, I foimd the labellum beautifully

marked with lines of purple, carmine, and orange, and

the column also ; but no insect eye could ever be fascinated

or allured by its painted whorls."

These observations are of extreme interest, and they

certainly prove, as Mr. Forbes remarks, that the rule

"that the flowers of orchids are fertilised by the pollen of

their flowers," is by no means so universal as has been

supposed. Yet the phenomenon does not seem so extra-

ordinary if we look upon it as one of the normal phases
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in the developmental life-history of species. The over-

whelming amount of evidence which has now been

obtained of adaptations for cross-fertilisation, not in

orchids only, but throughout the whole series of flowering

plants, and the almost constant association of conspicuous

form, colour, and odour with adaptations for insect fertil-

isation, foi'ce us to the conclusion that in almost all the

cases adduced by Mr. Forbes we have species which

were once adapted for insect-fertilisation. But in the

terrific struggle for existence ever going on in tropical

regions, insects are subject perhaps more than any other

group of organisms to excessive fluctuations of numbers,

sometimes culminating in the complete extermination of

species ; because they are equally liable to severe injury

by physical and organic causes—by adverse seasons

which destroy them in some of their earlier stages, or by

the excessive attacks of insectivorous animals in both

their larval and perfect states. It must therefore often

happen that certain species of insects almost disappear in

districts where they are usually abundant, and if any

particular plant has had its flowers so highly specialised

as to be adapted for fertilisation by one of these insects

only, it must become extinct unless it occasionally produces

varieties which are capable of self-fertilisation. The species

of orchids in which a very small percentage of flowers

produce seed capsules are evidently those in which the

special insects adapted to fertilise them have become
either temporarily or permanently scarce, and if that

scarcity goes on increasing one of three things must

happen—either the flower must become modified so

as to be fertilised by some more abundant insect, or it

must become capable of self-fertilisation, or it must

become extinct. No doubt all these three cases occur,

but it is of the second alone that we can obtain any know-

ledge, because we there find, as in our own bee-orchis,

the special attractions of conspicuous form and colour

which have yet ceased to be of service to the species.

But no naturalist can doubt that these attractions were

once serviceable ; and we are thus led to conclude that

all such instances are forms of functional degeneration

which under changed conditions of the environment have

afforded the only means of preserving the species.

Mr. Forbes's record of his thirteen months of travel in

Sumatra are perhaps the most interesting portions of his

book. He here met with some of the most marvellous

productions of the vegetable kingdom—strange parasitical

Rafflesiaces, an eccentric fig which ran underground and

there produced its fruit, just showing their tops above the

surface, and the giant arum (^Ainorphoplialliis titantiiii),

some of which were seventeen feet high and with tubers

six feet six inches in circumference. I n the same forest

huge earth-worms raised tubes of mud four and a half

inches in circumference and eight inches high ; and were

so numerous as to render the whole surface of the ground

as rough and hummocky as that of a newly-ploughed

field. Here too, as well as in Java, he found a wonderful

case of mimicry in a spider which deceived him even a

second time ; and he here obtained the rare Ondthopteia

brookeana, perhaps the most chastely beautiful of all

butterflies. Grand mountains, active volcanoes, glorious

forest scenery, strange antique monoliths, and many in-

teresting races of men, combine to render Sumatra one of

the finest hunting-grounds yet left for the naturalist, while

over the greater part of it there are facilities for travel or

for residence rarely to be found in so little known a

country.

In his later and more adventurous explorations of

Timor Laut and Timor, Mr. Forbes was accompanied by
his wife, a lady who seems to have endured all the annoy-
ances, privations, and dangers of such a journey with

truly heroic fortitude. Although these islands are far

less known to naturalists than almost any other part of

the Archipelago, they seem comparatively poor in a

natural-history point of view. A considerable proportion

of the birds and butterflies of Timor Laut were new
species, but the collections were scanty, and there is, no

doubt, much still to be done there if a collector could

freely explore the country and not be confined, as was
Mr. Forbes, to a limited tract owing to tribal warfare.

One of the interesting discoveries here was another ex-

ample of mimicry among birds, in which a new species ot

oriole mimics a new honeysucker, just as do correspond-

ing species in Ceram, Buru, Gilolo, and Timor. A most
interesting case of protective colouration was also ob-

served in the white-headed fruit-pigeon of Timor {Ptilopus

cinctus). These birds sat motionless during the heat of the

day in nimibers on well-exposed branches, yet Mr. Forbes

states that it was with the greatest difficulty that either he

or his sharp-eyed native servant could detect them, even

in trees where they knew they were sitting. The strongly-

contrasted white and dark colours of this species are

such that any person looking at a specimen in a museum
might take it as an example of a defenceless bird with

very conspicuous plumage, and might ask triumphantly

how our theory of protective colouration can be applied

here. Yet it turns out that these strongly-marked colours

so exactly harmonise with the colours of the branches of

the trees on which it sits, exposed to the glare of the

tropical sun, as to be completely protective ; and we thus

have another illustration of the impossibility of forming

any correct judgment on this question unless we are able

to observe each species in its native country and among
the e.xact surroundings to which it has become adapted.

The hasty journey through the interior of Timor, among
strange scenery and strange people, is full of interest.

Most of the mountain tops, where alone a rich and inter-

esting vegetation was to be found, were strictly taboed,

and it was often only by stratagem that specimens were

collected ; while the difficulties of travel in a country

absolutely without roads and consisting almost wholly of

an endless series of rugged mountains and deep valleys

were exceptionally great.

The book is on the whole very well written, and will

give the reader an excellent idea of some of the less

known parts of the Malay Archipelago. The weakest

part of it are the illustrations, which, though numerous,

appear to be for the most part reproductions of rough

sketches by some unsatisfactory process of photo- zinco-

graphy. For this the author was probably not responsible,

but his readers will regret that the strange and beautiful

scenery he has so graphically described is not more

effectively presented to the eye. The portraits of many
of the natives are, however, very well done, while several

good maps and a full index greatly add to the value of

the book as a useful work of reference.

Alfred R. Wallace
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FIVE ELEMENTARY TEXT-BOOKS OF
HYGIENE

A Manual of Health Science. Adapted for Use in

Schools and Colleges and suited to the Requirements

of Students preparing for the Examinations in Hygiene

of the Science and Art Department, &c. By Andrew

Wilson, F.R.S.E,, F.L.S. (London : Longmans, Green,

and Co., 1S85.)

The Laws of Health. By W. H. Corfield, M.A., M.D.

(Oxon.). (London: Longmans, Green, and Co., 1880.)

Principles ofHygiene. Expressly Adapted to the Require-

ments of the Syllabus of the Science and Art Depart-

ment, South Kensington. By Albert Carey, F.R.G.S.

(London : Thomas Murby.)

Hygiene. Its Principles as Applied to Public Health.

Adapted to the Requirements of the Elementary and

Advanced Stages of the Science and Art Department,

the Sanitary Examinations at the Universities, &c.

By Edward F. Willoughby, M.B. Lond., San. Sci. Cert.

Lend. & Camb. (London and Glasgow : W. Collins,

Sons, and Co.)

Hygiene : a Manual of Personal and Public Health. By
Arthur Newsholme, M.D. Lond. (London : Geo. Gill

and Sons, 1884.)

THESE works are partly if not principally intended

for the use of students of the Science and Art

Department, South Kensington. It is very essential,

therefore, that not only should the matter be put in a

pleasant and readable form, but that there should be no

serious errors, as students of elementary works cannot be

expected to recognise errors as such, from any knowledge

they may possess on allied subjects. In fact they,

and many others besides, find a difficulty in conceiving

that what is printed in a book need not necessarily be

correct. It is also necessary that the chapters should be

well arranged, with the matter well assorted under head-

ings, and that nothing of importance should be omitted.

"A Manual of Health Science," by Andrew Wilson,
F.R.S.E., F.L.S. , cannot be said to be in agreement with

the above principles. Many of the chapters are ill-

arranged, and important points are omitted, especially in

the chapter on Removal of Waste. It is not by any
means free from errors, of which we may cite a few as

specimens : thus on p. 20 it is stated that " the solids " of

the gastric juice "amount to over 990 parts per 1000, the

remainder being water ; " if such were really the case, the

juice instead of being a liquid like water, would be a solid

of a very dense character. Again, on p. 80, " the cistern
"

for drinking water " becomes a necessary article of furni-

ture in our houses on any system," whereas the chief

advantage of a constant supply is that cisterns for drinking
water are unnecessary. Again, at p. 91, it is stated that
" each individual exhales about -6 cubic foot COo per 24
hours " instead of per hour. At p. 112 we find that " pro-

pulsion draws foul air out, and aspiration drives fresh air

in." There are several other misstatements, but the above
will suffice. An unnecessary amount of space is devoted
to soaps and hair-washes. The notice of a soap of a

particular manufacturer in a work of this class is, we
think, undesirable as having somewhat the character of

an advertisement. The illustrations, which are numerous,
are very good.

"The Laws of Health," by Prof. Corfield, M.D., is a

very valuable little work, and although not originally in-

tended to form a class-book for the Science and Art

Department, is admirably adapted for this purpose. It

contains nearly all that it is necessary to know in a very

small compass, and bears throughout the impress of the

high scientific attainments and practical knowledge of the

author. The chapter on Small-Pox and Vaccination is

especially good, and its arguments very convincing.

" The Principles of Hygiene," by .Albert Carey, F.R.G.S.,

is only of use for the fir=t or elementary stage in Hygiene

of the Department, although it is not so stated in the

preface. The book is without illustrations, a great draw-

back to elementary students ; and a good deal of space is

devoted to matters of only secondary importance. It is

therefore but moderately suited for the class of readers

for whom it was written.

" The Principles of Hygiene," by E. F. Willoughby,

M.B., S.Sc.C. Lond. & Camb., is intended for the use of

students of all three stages of the Science and Art De-

partment. It is also very well suited for the preparation

of candidates for the University Examinations in Public

Health. We can speak highly of this work, which con-

tains sound and useful information on every subject

necessary for the above courses, and is well up to the

latest improvements and most generally received opinions

in the science of which it treats. In our opinion it is

perhaps better adapted for the advanced and honours

students than for the elementary, as some parts intended

for the latter are somewhat needlessly complex. The

chapter on Vital Statistics is likely to be extremely useful

to the University candidates, this somewhat difficult

subject being here ably and intelhgently treated.

" Hygiene, a Manual of Personal and Public Health,"

by A. Newsholme, M.D. Lond , is very well suited for

students in the elementary and advanced stages. They

will find here all that they require to know in an easily

assimilable form. We do not, however, agree with Dr.

Newsholme in thinking the "Banner" system of drainage

one to be recommended, and our opinion coincides with

that of several practical sanitarians. In every other

respect the subject is ably treated by the author, and his

work deserves a wide circulation amongst the science

teachers of the country.

OUR BOOK SHELF
Euclid, Book L; ivith Notes and Exercisesfor the Use of
Preparatory Schools and Candidates preparing for
Naval Cadetship and Sandhurst Preliminary Examina-
tions. By Braithwaite Amett, M.A. (Cambridge

:

Deighton, 1885.)

As the examinations for which this work is intended to

prepare pupils rigidly require what are called Euclid's

proofs we have here merely an edition mainly on the

lines of Simson's text. This text is so presented that the

pupil may see how to write out his " props " in such a way
as shall please the examiner. Everything is done that can

be done by another to secure success. That the pupil may
not be physically incommoded more than is absolutely

necessary the text is so printed as to involve the minimum
of exertion.

On the sinister page of the open volume behold the

text printed as the dreaded examiner desires to see it

broken up, each new step in the reasoning claiming a

fresh line, the figure correctly drawn ^a really important
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matter), and to every page its own private " prop." These
are merits which the editor can rightly appropriate to

himself (which he does in his Preface).

On the de.xter page, in ordine loiii^o, come the " refer-

ences," saving the pupil the horrid nuisance of turning

back (as he lies prone on the ground) to see what " def

15 " is, and this kind (?) action is carried on to Prop. 48.

So that if this one definition had obtruded itself into each

proposition, it would have been printed forty-eight times

and ever would it have greeted the student with a cheery
" Here we are again !

"

But this is a fault—unless all the first book could be
printed on one side of a not too unwieldy page—which
Mr. Arnett's book must be content to share with our
" Revised Bible " references to such words as " slave" for

the .'\.V. " servant."

Below the " references " come a very copious collection

of riders. We have looked at the ludicrous side of

matters, but it would be doing Mr. Arnett a very great

injustice if we confined our attention to all the con-
veniences he has got together to ease the w-ork of this

class of students, of whom {horres cimiis i-eferenies) we
have had experience in time past, in getting up this

particular subject.

Throughout there is plenty of judicious explanation
and illustration : the theorems are grouped in sections of

subject-matter, as direct and converse theorems, so are

the problems in sections, and there is a genealogical chart

for the first twenty-six propositions. In fact nothing is

scamped.
To return to the dexter page, the riders are exceedingly

varied and well-grouped, and are calculated to draw out

the intelligence of a thoughtful pupil if such an one uses

the book.
If the first book of the glorious " Elements" must be

edited at such length, we commend Mr. Arnett's edition

to those who require such "props" as are here supplied,
feeling convinced that if they cannot master the " props

''

with them, then the study of geometry is not their proper
work.

Botany. A Specific Sultject of Instruction in Public
Elementary Schools. By \'^incent T. Murch^. (Lon-
don : Blackie and Son, 1885.)

The preface to this little volume slates that " the three
books which form this series are emphatically children's

books, and not text-books for South Kensington stud-
ents." As long as the author confines himself to that
part of the science which is, in our opinion, best adapted
to the mind of a child, his " chatty, experimental method "

may very probably gain tlie attention of youthful readers.

The first forty-eight pages, which he devotes to external
morphology, are unpretentious and successful. We may
well wish that the author had confined himself to external
morphology ; but he launches out into anatomy and
physiology—branches of the science which are ill-adapted
at best to the mind of a child : in this middle section of
the book his success leaves him when he states that " the
epidermis of the orange consists ... of a thick peel :

"

that "there is in every plant ... a peculiar vital fluid

which is the source of all its solid parts ; " this, we
are told, is found in spring " in an active state be-
tween the bark and the wood. In this condition it

is called cambium.'" It is also stated (p. 58) that tlic

cells of the pith "form the channel by which all the fluids
absorbed by the roots are carried upwards towards tlie

leaves and flowers," while the part pla)ed in the transfer
of fluids by the lignified walls is systematically ignored,
and it is expressly stated on p. 78 that " there can be no
passage of fluids up or down, except by the process of
osrriosis." When the author leaves this part of the
subject, on which he is, to say the least, not very sound,
his success again returns : he describes simply and
clearly the chief characters of the flower and fruit ; but

concludes with a condensed and not very satisfactory

treatment of some of the lower forms of vegetable life.

It is unfortunate that a book, parts of w-hich might
prove so useful, should be disfigured by serious blunders

;

why should not the proof-sheets, in cases like the present,

be submitted to some competent authority, who would
easily sift out the grosser errors ? F. O. B.

Journal of the Royal Agricultural Society of England.
Second Series. Vol. 21, Part I. (London : John Murray,
1885.)

This journal fully maintains the high character it has
acquired under the able editorship of Mr. H. M. Jenkins.
The part under notice is a bulky volume of nearly five

hundred pages, and includes some eight or ten original

papers by well-known agricultural writers, besides the
always valuable annual reports of the entomologist,
chemist, and botanist to the Society. Prof. Wortley Axe
reports on a recent outbreak of abortion in Lincolnshire
ewe-flocks, and Prof. Robertson on anaemia in sheep. Mr.
S. B. S. Druce, Barrister-at-Law, has a significant paper
on the alteration in the distribution of the agricultural

popiflation of England and Wales between the returns of

the census of 1871 and 18S1. Dr. J. H. Gilbert, F.R.S.,
contributes a sympathetic memoir of the late Dr. Augustus
Voelcker, the paper being accompanied by a graphic
portrait. Sir J. B. Lawes, F.R.S., writing on sugar as a
food for stock, concludes that even at its present low
price, sugar does not appear to be an economical sub-
stance to use when brought into comparison with other
foods which are available to the farmer. j\Ir. H. Ling
Roth writes on Franco-Swiss dairy farming, and Mr. W.
Little on the agriculture of Glamorganshire, while the

longest contribution to the current part is the first instal-

ment of a report on Canadian agriculture, by Prof. Fream.
The author confines his remarks chiefly to the prairie

region of British North America, and after discussing the

physical and geological features of this vast region, the

character of its soils, the composition and value of its

native herbage, and the peculiarities of its climate, he
proceeds to give an exhaustive description of the agri-

ciflture of Manitoba and the North-West Territories, and
concludes with an expression of his opinions as to the

probable future of prairie farming. The moderate and
impartial spirit in which this paper is written will enhance
its value to readers on both sides of the Atlantic, and lead

them to look forward to the publication of the second
part, in which it is proposed to deal with the agriculture

of the Eastern Provinces of the Dominion. In the course

of his inquiries. Prof Fream appears to have discovered

in "goose wheat" a novelty both of botanical and agri-

cultural interest. This part of \.\\^ fournal a.ho contains

a report on the field and feeding experiments at Woburn,
by Dr. J. Augustus \'oelcker, in which the author gives

evidence of the same attention to accuracy and matters of

detail as were so eminently characteristic of his late

father, to whose vacant post as consulting chemist to the

Society he w-as recently elected by the Council.

LETTERS TO THE EDITOR
[ T/u Editor dots not hold himselfnsponsiblefor opinions expressed

by his correspondents. Neither can he undei'take to telurn,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible othei-wise to insure the appearance even

of communications containing intertsting and noiiel facts.'\

" An Earthquake Invention "

With reference (0 the correspondence on this subject in this

week's .Nature (vol. xxxii. p. 213), will you permit me to state

that the gentleman to whose paper in Ihe British Association

Report for 1884 Prof. Piazzi Smyth refers has long been a
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resident of Japan, that he is now on a voyage from that country

to Australia and New Zealand, and that it must, therefore, in

the ordinary course of things, be some months before he can see

and reply to the correspondence in question. Jn the meantime,
it may not be amiss to point out that the ca^ ital of Japan is

about 12,000 miles from the learned societies of Europe and
their Proceedings, and that there, as described, a man must be
content to work with what he finds at his hand ; there are no
great public libraries in which we can find out readily what has

been done before in any particular field. Mr. Stevenson's paper
appears to have been published twenty years ago, and the

chances are that it never, from that time to the present, reached

the East. That it never came to the knowledge of "the B.A.
man " will be readily believed by the many readers of Nature
who know what a careful and conscientious worker that man is.

Besides, unless it be presumptuous in an unscientific person to

say so, the learned Professor's solitary premiss does not at all

support his amiable conclusion. If he will again examine the

letters, to the publication of which he appears to have given his

consent without a clear notion of what he was doing, he will

doubtless perceive that one man may carry out experiments
in Japan in 1884 without knowing that similar experiments had
been carried out by another man in England in 1864 ; and when
Prof. Piazzi Smyth has reached this point, it may occur to him
that the tone and expressions of his letters, so far as they refer

to the gentleman in Japan, require more consideration than they
received when they were penned.

It should also be added that these experiments with regard to

buildings in earthquake countries form only one of a long series

of investigations which the gentleman in question has for years

past been pursuing over the whole domain of seismology. Most
of his numerous papers on this subject have been noticed from
time to time in Nature. M.

Gray's Inn, July 3

On the Occurrence of Lumpenus lampetriformis and
Gadiculus argenteus off Aberdeen

I RECORDED and figured in the Proceedings of the Zoological
Society for 1SS4 the first species of Lumpenus lampetiiformis
obtained in Great Britain. It was a male 10.7 inches long, cap-
tured trawling by Prof Mcintosh, fifteen miles off St. Abb's
Head. On June 20 I received a letter from Mr. Sim, of .'Aber-

deen, inclosing a sketch of a fish which had become entangled
m the net of a steam trawler, and which specimen he was good
enough to forward for my inspection. It is a female of the same
species 8'6 inches in length, in which the caudal fin differs from
that of the male example in that its form is lanceolate. The
second specimen, which I received at the same time from Mr.
Sim, was that of a Gaiicultts argenteus, Guichenot, which was
cast up on the beach after a slight storm on April 13, 1885. To
this latter fish a considerable amount of interest attaches itself.

Pertaining to a genus whose habitat is considered intermediate
between the littoral and deep-sea zones, I have been in doubt
whether it has or has not been previously obtained off our
shores. Couch labelled a fish of this species from the Porcupine
Expedition as Macrounis linearis, and which is in the British

Museum collection. Of it he wrote as follows :
— " Much

resembling a whiting, but shoiter in proportion to its depth and
with a much larger eye. Caught from a depth of 1S3 fathoms,
muddy ground, 54° lo' N. and 10° 59' W. Length about
6 inches ; no barb ; the head short, eye large, mouth capacious,
teeth small, dorsal fins three, anal two, tail a little concave,
colour in spirit pale yellow. If we can suppose that a whiting
can live at such a depth, we can suppose also that the eye might
become larger and the body rather shorter, proportionally, but
otherwise it is a distinct species and yet nearly alike ; but from
the latitude, and especially the longitude, it is scarcely a British
fish."

I should have deemed a fish from such a spot undoubtedly
British, but as I was not quite sure whether Mr. Laughrin, who
had been in charge of the fish collection in the Porcupine Expe-
dition, might not have inadvertently mixed up Mediterranean
forms with those from higher latitudes, and as Gaduidus
argenteus originally was obtained from the coast of Algiers, I

wrote to him on the subject. However, he would only reply
that " I do not think he [Mr. Couch] had any of the Mediter-
ranean fish ; X cannot rememler, it is so long ago.*' It is very
interesting being able, after so many years' interval, to adduce
corroborative evidence as to this fish being entitled to a position
in the British fish fauna, the Porcupine specimen having been

obtained on the west coast of Ireland, Mr. Sim's on the east
coast of Scotland. The specimen is 3 '3 inches in length,
D. 11/13/15, A. 16/16, L. 1. 56. There is a dark spot at the
base of the anterior rays of the first and second dorsal fins.

Cheltenham, July 4 Francis Day

Swallows

If " E. H.'' will take down a swallow's nest {Hirundo urbica)

directly after the young brood has left it, he will find the lining

swarming with two species of active insects altogether out of
proportion as to size of the swallow on which they are parasitic.

At the same time also the nest contains numerous ovate pupic
as black as jet, evidently the offsprings, of the insects which, if

kept during the winter following, will develop into wonderfully
active wingless imago, which, when liberated, are difficult to

capture and kill. These are the gnats, &c., to which " E. H.'s
"

informant alluded, but they approach in size nearer to sheep
lice. Under the microscope they are interesting objects. Circu-

lation can be watched, and in addition to a peculiarly-formed

head, pointed rudimentary wings can be seen in shape much like

the swallows. It appears to me that swallows do not hatch
their parasites on their bodies, but incubate them in the lining

of their nests ; but a high degree of heat is not necessary to

develop the pupa. In my opinion there is no design or inten-

tion on the part of the swallow to breed or cultivate parasites for

consumption during migration. The life of the parasite depends
on the existence of the swallow, and not the swallow upon the

parasite. At the present time I liave nests in the corners of my
windows, and when the migratory season arrives I can safely

rely upon a collection of insects and pupa from them which I

would gladly send to any of your readers who care to write for

them about the middle ot autumn. W.M. Watts
Piethorn, Rochdale, July 4

Swallows are infested by at le.ast three genera of parasitic

two-winged msects, Ornithomyia, Stenopleryx, and Oxyptenim.
Figm-es of these flies may be found in F. Walker's " Insecta

Britannica Diptera," vol. ii. Tab. xx. O. S.

Heidelberg, Germany, July 4

"The Evolution of Vegetation"

As ihe science of botany is interesting to many people accord-

ing as it throws light on biological questions, perhaps just now,
while the Darwin Memorial is still fresh in your mind, you will

allow one of the many to make known a want by inserting this

letter in your paper.

Prof. Bower, in his article. Nature, vol. xxxi. p. 460, seems
to tell the young botanist to go to the other side of the globe in

order to find fresh fields of labour. This sort of work, I should

think, is very much needed ; but if Prof Bower or some other

master in the science would publish his views relating to the

evolution of vegetation, perhaps another motive would be added
for the enterprise. I hope I am not asking too largely, though

aware that men who have won good reputations may hesitate to

print their theories. Yet a Parker has given us "Mammalian
Descent,' and, what he has done to teach us in one direction,

surely some one else will in another.

On pp. 4 and 5, "Mammalian Descent," we are told that

there are three groups of workers all labouring to build up the

truth as it is in Darwin—the zoologists, the palteontologists,

and the embryologists. Now there are some botanists who
would gladly make a fourth group if a teacher would arise to

direct them where and how to work, even if that work was with

the zoologists in the land of the Monotremes or at home with

the embryologists watching the development of plants, though

the plants were of cellular tissue only.

I do hope that I have not written to you in vain.

Bradford, June 23 J. Cl.wton

Foul Water

Allow me to call attention to the fact every year—generally

some time in May—the sea-water on this coast becomes in a

condition that fishermen call " fold." It is due to the presence

of enormous quantities of gelatinous masses of small size and
spheiical, cylindrical and irregular forms, in which nucleated

granules are imbedded. After immersion, even for a few seconds,

ropes, nets, &c., feel as if they had been dipped in thin glue.
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The men allege that this "foul water" has an injurious effect

upon their tackle, and also lessens their take of some kinds of

fish. It continues for about a month and then disappears. This

year I have had and still have some of the organisms under
microscopic observation, and I am very anxious to know if they

have already been the subject of scientific inquiry, or not ; and
also information as to the geographical extent of their diffusion.

•Sheerness-on-Sea \V. H. Shrubsole

Composite Portraits

It is most unfortunate, but an obvious fact, that in the sheet

of composite portraits of American notabilities in Nature of

June 25, Figs. 2 and 3 are impressions from one and the same
negative. Not only are they alike, but they present the same
peculiarities, even the same defects. If it were not so, they

would serve to blow to shivers the whole edifice founded upon
such averages ; for if 16 naturalists and 31 academicians present

two composites which are indistinguishable, to what purpose is

the average ? C. M. Ingleby
Athenaeum Club

IRIDESCENT CRYSTALS OF CHLORATE OF
POTASH

'HP HE appearance of Mr. Madan's paper in Nature,
*• vol. .\xxii. p. 102, induces me to offer some addi-

tional remarks on this subject.

In the discussion that followed the reading of my paper
Mr. Crookes referred to the closely analogous spectra

exhibited by opals, as described in his paper {Proc. Roy.
Soc, vol. xvii.). This paper, though it came before me
at the time when it was read, was not in my mind when I

wrote my own. I called shortly afterwards at ^Nlr.

Crookes' house, and saw the spectra of his opals. Sup-
posing that there were sufficient grounds for the commonly
received idea that the colours of the opal are due to fine

tubes in the mineral, we did not at the time conceive
that the phenomena could be the same ; were it not for

this, I should certainly have added to my paper a refer-

ence to that of "Six. Crookes.
Mr. Crookes was so good as to lend me his opals for

more leisurely study. The further e.xamination has so
irnpressed me with the similarity of character of the

spectra, that I am strongly disposed to think that the
colours of the opal and those of the chlorate crystals may
be due to the same cause. This does not, however, lead

me to attribute tubes or stri» to the chlorate crystals,

the structure of which can comparatively easily be made
out, but to doubt very greatly the theory which attributes

the colours of opal to fine tubes.

Mr. Madan does not profess to have actually seen in

the chlorate crystals such tubes as he supposes to exist,

nor could I see anything of the kind on examining some
of the crystals I have got after the appearance of his

paper. On the other hand, I notice that Brewster did

not state that he had actually seen the supposed tubes,

but merely inferred their existence from a comparison of

the appearance under the microscope of the precious opal

with that of hydrophane. And Mr. Crookes tells me that

an opal is not spoiled or affected by being immersed in

water or even oil. The fact is that it is extremely difficult

to make out what the actual structure is with which we
have to deal in the case of the opal, whereas in the case
of the chlorate crystals it is unmistakable. Moreover, in

the case of the chlorate crystals there is a wonderful uni-

formity in the phenomena presented by the same crystal,

extending, it may be, over nearly the whole of even a
large crystal, whereas in the opal the colour extends over
comparatively small patches ; and even a single patch is

seen under the microscope to present dift'erences of struc-

ture in different parts. Hence if the colours in opal and
those in the chlorate crystals are really due to a similar

cause, it seems much more likely that a study of the

phenomena of the chlorate crystals will throw light on
those of the opal, than that the phenomena of the opal

should furnish the key to the explanation of the colours
of the chlorate crystals.

In truth, 1 do not see how the presence of tubes, if such
there be in the opal, would account for the phenomena,
and especially for the very peculiar spectrum exhibited.
The supposition of the existence of rows of tubes leads
one to look in the direction of diffraction. But I do not
see how monochromatic light, or, at least, light almost
monochromatic, can be obtained by diffraction. And
even independently of this consideration there is one
feature of the production of colour in the chlorate crys-
tals which shows, at once and decisively, that at least in

their case the colour cannot be due to diffraction. If an
iridescent crystal be chosen with an even surface, and the
flame of a candle in a dark room be viewed by reflection

in it, it is found that the colour is seen in the direction of
the regularly-reflected light. In fact, the coloured light

forms a well-defined image of the flame of the candle,
coinciding with, or overlapping, the colourless image due
to reflection from the first surface. This difters altogether
from what we get in the case of a grating, or in that of
mother-of-pearl or Labrador spar. It agrees so far with
the colours of thin plates, or the colours shown by reflec-

tion by certain quasi-metallic substances, such as several

of the aniline dyes, though the production of colour in

these three cases is due to three totally different causes.

It has been conclusively proved that the seat of the

colour in the chlorate of potash crystals is in a very thin

twin stratum : and I entertain myself little or no doubt that

the colour depends in some way on the different orienta-

tion of the planes of polarisation in the two components
of a twin, and on the difierence of retardation of the two
polarised pencils which traverse the thin stratum. But
anything beyond this is at present only a matter of specu-
lation. I see only two directions in one or other of

which to look for a possible explanation ; but as these

could only be propounded at considerable length, and the

matter has not at present advanced further, I refrained

from saying anythmg about it in my former paper, nor
will I further mention it here.

In conclusion, I would mention an interesting paper on
" The Spectrum of the Noble Opal," by Prof. H. Behrens,

a copy of which I have just received by the kindness of

the author. In this paper, which is printed in the A'cues

Jahrbuch fur Mincralogii:, &:c , 1S73, the author, who
was evidently unacquainted with Mr. Crookes's paper
when he wrote his own, has described and figured the

peculiar spectra of several opals. G. G. Stokes

EXPERIMENTAL FARMING
ENGLISH farmers are not readers. They do not

know, apparently, that there is much to unlearn in

the practice of their art, old as it may be. But although

they will not allow themselves to be enlightened by books
or newspapers, they are not incapable of imitation, and
for that reason experimental farming, carried out in any
particular district in a practical manner, has always proved
useful. L^p to the present time the history of experimental

farms in England is, so far as their number is concerned,

a meagre one. In the whole of Europe there are 160

experimental farm stations, of which number the United
Kingdom can boast of about half a dozen, including

Rothamsted ; Woburn, which, by the Duke of Bedford's

munificence, has become a field of experiments for the

Royal Agricultural Society ; the stations of the Highland
and Agricultural Society, of the National Board of Edu-
cation in Ireland, and of the Agricultural Association of

Susse.x. It is a characteristic feature of our English

system that the State lends no assistance to either of

these establishments, while that of Sir John B. Lawes, at

Rothamsted, has been conducted for many yeais on a

princely scale by the owner at his sole cost.

The Rothamsted station, founded in 1843, has become
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the most prominent teaching estabhshment in the world.

There is not a single point of interest connected with the

cropping and manuring of the land, the forming and
treatment of pastures, and the feeding of animals, which
has not been made the subject of exhaustive experiment
at Rothamsted, while the silo experiments which have
been lately undertaken for the purpose of testing the

value of ensilage, will probably do more for the instruc-

tion of those land-proprietors and large farmers who are

watching them than all else which has been said or done
in regard to this much-praised cattle food. It would be
strange indeed if agriculturists refused to listen to Sir

John Lawes, but although certain facts of prime import-
ance in the long catalogue of useful lessons from
Rothamsted have been widely distributed, the voluminous
writings of the great experimenter, trusted as he is, are

not read by one per cent, of those on whose behalf they
were undertaken. Some of the more important teachings
of Rothamsted have become so familiar that they have
passed into agricultural axioms, such as " phosphorus for

turnips, nitrogen for corn." We have ourselves known
farmers who have travelled a hundred miles— a long
flight for such men—for the purpose of seeing for them-
selves at Rothamsted how corn might be grown continu-
ously by means of small dressings of nitrogenous manures,
and thus they have solved a problem of vital importance
to themselves and their families. But comparatively few
farmers will trust themsehes so far from home, even on a
matter of life and death, and it has become a business of
grave importance to the rent-receiving portion of the
landed interest to convey to the rank and file of tenant
farmers the necessary knowledge which they are too
inert and ignorant to acquire for themselves.

In the hope of teaching farmers, the Royal Agricultural

Society, the Bath and West of England Society, some
landlords in Sussex, and others, are endeavouring to in-

crease the number of e.xperimental farms. Minds that

are entirely untrained or ignorant can only be taught
orally or by imitation. Put an attractive story into the
hands of an ill-instructed boy, and he will soon lay the
book aside ; but, read or relate the story to him, and he
will probably be found a fascinated listener. It is the
same with farmers and scientific farming. They cannot
learn from books, but they will listen to the story by word
of mouth. The leading agricultural societies are therefore
making a timely move in considering the best methods of
teaching farmers by example—that is, by the multiplica-
tion of experimental farms. Lectures delivered by pro-
fessors, and listened to with stubborn incredulity, are of
little use compared with experiments tried by the road-
side and discussed at the market tables of the neighbour-
hood. It is gratifying to notice, therefore, that at a
recent Council meeting of the Royal Agricultural Society
a new departure was announced in the appointment of a
committee to consider how the National Society could
best co-operate with local societies in carrying out in-

vestigations into subjects of practical utility in agriculture.
An additional reason for multiplying stations is that, in
consequence of the variation of climate and other causes,
farming is conducted under difterent conditions in the
several districts. In one locality, for example, the special

problem to be solved may concern the management of
grasses, in another that of corn. In all alike the object of
the teachers of agriculture must be to substitute, so far

as may be possible, the rule of three for the rule of thumb
at present in vogue.
At Rothamsted the experiments of the past forty years

have related to the growth of continuous crops year after

year on the same land, to the growth of crops under rota-

tion, to the use of every kind of artificial manure, or of
farm-yard dung, in varying quantities on every kind of
crop, and, for the sake of comparison, to the omission of
all manure on some of the land, to the manuring of -per-

manent pasture, fallowing, the use of various feeding

stuft's, town sewage, the question whether plants assimilate
free nitrogen, ensilage, rainfall, and the waste ofnitrogen in

land-drainage water. It has been stated that some of the
elaborate investigations which have been conducted at

Rothanibted are too " scientific " for humbler establish-

ments. If by science we mean a complete knowledge of
facts the phrase is hardly accurate, but no doubt some of
the Rothamsted experiments were accompanied by the
analyses of animals, plants, and soils, and could not
therefore be repeated at ordinary stations. On the other
hand, the most useful experiments for the instruction of
farmers are those which relate to the effects of the
different foods employed for plants and animals, and in

these cases farmers can themselves form estimates of the
results which will prove sufficiently accurate for practical

purposes and may lead to the savingof millions which are
now annually wasted through the ignorant use of manures
and improper feeding of animals. H. E.

ELECTRICITY AT THE INVENTIONS
EXHIBITION

The Secondary Generators of Messrs. Gaulard and Gibbs

TLJ ITHERTO there have been two means employed
•' '• for electric illumination and the electric transmission
of energy—viz. supplying the electricity required for the
lamps or other receivers (l) direct from the dynamo
machines, and (2) from secondary batteries charged by
means of dynamos. A third method has been recently
introduced, by means of secondary generators, of which a
small installation has been made at the Inventions Exhi-
bition, to which we propose to refer in this article.

The object of this invention is to supply a current
which may be varied at will both as regards electromotive
force and quantity, and thus be made applicable to work
at the same time arc lamps, incandescent lamps, and
motors. The means by which this result has been
effected is by interposing between the dynamo machine
and the lamp or other receiver of electricity a supple-

mentary apparatus, by the use of which an induced
current is produced proper to the particular receiver

which it is desired to work.
The National Company for the Distribution of Elec-

tricity by Secondary Generators, which works the patents
of Messrs. Gaulard and Gibbs, originally used secondary
generators of the following construction. They were
composed of a thick insulated copper wire, surrounded
by smaller coils formed of a number of thin insulated

copper wires ; the thick central wire receiving the current

from the dynamo, which was distributed through the

secondary wires. This method of construction has been
replaced by one of exceeding simplicity, in which the

difficulty of insulation and complication of manufacture
of the original form are done away with.

The conductor for the primary current and the con-

ductor in which the induced current is produced consist

of a series of annular disks of sheet copper ^ millimetre

in thickness and 3i centimetres in width, slit across at

one part and furnished with projecting pieces extending
outwards on either side of the slit. The conductor for

the primary circuit is made up of a series of these annular
disks, and the conductor for the induced current is made
up of a second similar series, the two series being so

interlaced that the convolutions of the helix formed by
the disks for the primary circuit alternate with the con-

volutions of the helix formed by the disks of the induced
circuit. An annular disk of insulating material, such as

paraffined cardboard, is placed between each convolution

of the double helix thus formed, so as to prevent short

circuiting between the helices and the several convolu-

tions thereof, and the projecting pieces of all the disks

for the primary current are soldered or electrically con-

nected together, and the projecting pieces of all the disks
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for the induced current are similarly electrically con-

nected. In constructing the secondary coils, they are

fixed together between two insulating surfaces by bolts

and nuts, the projections by which the several conduct-

ing disks are connected projecting helically or spirally

around the coil (the projections of the primary alternating

with those of the secondary coil), and form convenient

means for connecting up any number of convolutions as

required.

The end disks of one of the helices thus formed are

connected to the leads of the primary circuit by binding-

screws, and the end disks of the other helix are similarly

connected to the leads for the induced or secondary cur-

rent. In the centre of the disks is a hollow cylinder of

paraffined cardboard or other suitable insulating material,

around which the helices are arranged, and in this cylin-

der is a core of soft iron, or of soft iron wires, which is

capable of being automatically raised and lowered in the

cyhnder, so as to regulate as required the current passing
through the coil.

The main wire from the dynamo is connected up in

series to the primary helices of a group of secondary
generators, and, in passing through the primary helices,

induces a current in the secondaries, the tension of which,

according to the experimental investigations of the in-

ventors, nicreases first with the intensity or quantity of

the primary current, and, secondly, with the rapidity of

the interruptions or alternations, or the variations of its

potential. Each secondary generator forms a complete
installation, and can be put in or out of circuit at pleasure.

The secondaries may be connected up in series, in mul-
tiple arc, or in multiple series, as desired, the connections
being readily altered by means of a switch-board ; tension

or quantity is thus obtained according to the nature of

the current required. The lamps or other receivers fed

from the secondary generator can be connected at will

to their respective circuits, and are also independent of

one another.

These generators are made to work in connection with
alternate-current machines, because the latter can be
constructed up to almost any power, as no two parts of

the machine having great difference of potential need be
in close proximity, and the alternation of current may be
made as quickly as desired. The generating dynamo is

so constructed and operated that the quantity of current
is preserved constant, and the tension is varied to carry

this current through the primary conductor against the

varying counter electromotive force due to variations in

the work done in the secondary circuits of a number of

secondary generators. If JK represents work, C current,

E electromotive force, and R resistance, and if either of

these factors be changed, the others must be altered in

the same ratio, according to the formula

—

W=CE= C-R = %,R
if uniform effects in the secondary circuits are to be
desired.

One of the chief characteristics of this system is that if

the primary current be kept constant the loss due to

resistance remains fixed, no matter what energy is trans-

mitted—so that if an increase of energy is desired, the

only factor that has to be increased is the electromotive
force, which bears no ratio to the loss in the conductor.
This circumstance is of importance in any house-to-house
lighting scheme, where a conductor may be laid down to

supply a certain area, and if the lights are not taken up
at once, the necessary current can be supplied later within

the limits of the dynamo, by increasing the electromotive
force, without increasing the size of the conductor, the

strength of the current, or the loss in the line.

As regards the very high potential required upon the

secondary generator system, the danger is limited to the

supply station, as between the two poles of the main

dynamo there is an unbroken metallic circuit, which
maintains the continuity of the flow of current ; and as
regards each secondary circuit the work done is repre-

sented by a secondary generator, and the only danger
would be in grasping both primary terminals at once,
which may be made impossible of performance. It will

be necessary as regards the dynamo that it shall be insu-

lated from the earth, and also that such parts of the
circuit as carry high tension electricity shall be so pro-

tected that it shall be impossible to make contact between
them and the earth.

In comparing this system, in which there is a loss in

the transformation of the energy by the secondary gene-
rator, with the direct system, this loss will have to be
balanced against that caused by resistance due to distance,

whilst as regards the regulation of the supply of energy,

this is effected by means of a regulator working the

exciting machine of the dynamo at the station ; by its

means, when a secondary generator is cut out of circuit,

a proportionate amount of power is saved. The secondary
generators also regulate the energy absorbed, so that a
perfect control of power is obtained, which is especially

important for domestic supplies of electricity, as, when a

suitable current measurer has been designed, consumers
will be able to pay simply according to the amount
consumed.
At present the extreme northern end only of the East

Arcade at the Exhibition is being lighted on this system
;

it is proposed, however, to extend it to the full length of

the East Arcade and to the concert-room.

THE AFGHAN DELIMITATION COMMISSION

WE are indebted to the courtesy of the Kew authorities

for the opportunity of publishing the accompanying
letter from Surgeon-Major Aitchison, CLE., F.R.S., which
gives the most recent account of his work as naturalist to

the Expedition :

—

Camp Tir-Phiil, Northern Afghanistan,
6 milesfront Kliusan

De.\r Sir Joseph Hooker,—
I am now able to write to you with some pleasure, as I

have been able to put together this year some 300 species

in all. The last 100 I obtained on a ten days' trip that I

made from this camp. I left this on .April 25 under very

bad auspices, as it had blown all night and was blowing
a terrible gale with every chance of a heavy fall of rain

from the north. But I started and got as far as Khusan,
in the vicinity of which, beside the ruins of an old " serai,"

I halted. 1 picked up a few odds and ends, the chief

attraction was the Rosa inargerita (if a new sp.) miiti. It

covers the whole country in localised patches, and being

very dwarf in habit, not above 2 feet, the flowers are seen

to perfection ; they open out expanding almost flat, when
the brilliant eyes, formed by the claret colour of the bases

of the petals, gives it quite a character. Amongst mj rose

hips sent to you last year this was one of the species. I

hope to be able to supply you with a lot more, it would
make a lovely flower border.

I marched next to a place on the right bank of the Hari-

rtid River opposite Toman-aghd, fifteen miles. Our route

lay over a plain that had once been the bed of the river

where the river had made a great bend ; the river, after

silting up this bend, had left it. The most characteristic

plant here was a Rhubarb, usually with 3-root leaves of

immense proportion for the size of the flowering stem ;

these leaves are so pressed flat to the ground that it

reminds one more of the Mctoria regia leaves (without

the margin), and this is the habit of the plant ; the plant

was fruiting, having large winged fruit of a most brilliant

scarlet ; it will make a grand thing in gardens. The
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beautiful colour of the fruit is much helped out by the

splendid green of the leaf background. There are, one

maj' almost say, no leaves on the flowering stem—one or

two most minute. I measured one of the largest on the

ground : it was 4 feet from the base to apex and 5 feet

across : the other two with this one were a little smaller
;

the three together gave it a very curious look. I hope soon

to get the seeds home. I have collected a good deal of

the root ; it is called " Fool's Rhubarb " owing to its

purgative qualities, and curiously enough the fruit is em-
ployed in preference to the root as a purgative, given as a

decoction. With the exception of an occasional woody
shrub that may rise to five feet, the place was covered

with a species of Artemisia (probably several) about 2 feet

high, and occasional Umbellifera:. There were no trees

of any sort : these are only to be found in the river bed
—VYL. Populiis eupltratica,-&x\A. two species of Tamarisk
and a Lycium. At Toman-dgh;t, in the bed of the

river, was a woody salsolaceous shrub which I do not

know. I got good specimens of the wood and flowering

branches.
I left Toman aghd on the 28th, passing the remains of

some old ruins two miles from my encampment, and
turned east by north towards " Galicha " (a carpet). As
we marched along, fancy crossing the markings of two

pairs of carriage wheels ! These had been made some
months ago by the carriage of a Persian Prince who had
come to our camp at Gulran to be doctored The route

lay now across towards the base of the Paropamissus
range over a most extensive plain on which the attraction

was a miniature forest of a species of Umbelliferse, ex-

cessively like, but not the, Assafcetida. This was in full

bloom, the stem and flowers being at first all of a light

orange yellow ; as the fruit ripens, the whole colour

changes to a russet brown. Each flowering stem is from

3 to 5 feet high, and there are usually 50 plants to 100

yards square, the interspaces being altogether filled up by
a grass of a foot in height. On the 29th, left Galicha for

the Kambao Pass to enable me to cross through the

range. Our march lay over a plain the continuation of

that of yesterday, and which from its extent is lost to the

sight. This is celebrated as the plain of the wild donkey,

and here I counted sixteen herds of at least 10,000 in

each. The nearest was a mile off, and their presence was
recognised by a cloud of dust rising in a swirl on their

galloping—like the smoke from the chimney of a steamer.

It was a most extraordinary sight, watching these clumps
moving from place to place. They are occasionally shot

and eaten. I forgot to tell you that, except my own
party, there was probably not a human being within thirty

miles of us. The country has no inhabitants, and until

the nomads turn up with their flocks from the lower

regions it is a desolation. The last part of our march
was for six miles within the ridges of the base of the hills,

and here in the stream beds Tamarisk was the only (woody)
shrub. I halted some five miles to the west of the pass,

hoping to make a great haul on the 30th. From the

moment of entering these valleys they seem a mass of

colour—one from buttercups (one species only), another
from a poppy ; the bed of the stream purple with

a tall onion, and the interstices green with one grass.

I had previously got most of the things so promising
here, but saw signs of getting into a very fine new
lot. On the morning of the 30th a regular hurri-

cane of wind blew from the north, so that I thought
the best plan would be to move my camp across the pass,

and get a better and more sheltered locality. I just

managed to get to the north-east side, when it did come
down—such a torrent ! but as all preparations had been
made we were comfortable ; had I remained on we must
have been swept out of our old camp.
May I proved a most superb morning, so I was up and

out at 6 a.m., went straight back to my old encampment
on the west side, and from there collected back. I got

some thirty-five species—a second Arum ; a Prunus ; an
Elreagnus, of which I sent you the fruit last year ; one
Pistachia bush, a large number of Astragali, which I feel

sure will stump Baker ; a curious Rubiaceous shrub, a fine

Orobanche, only five grasses, and a most lovely everlasting

pea, like the ordinary English cultivated one, only dwarf.

I believe everything here is dwarfed by exposure to the

winds. You cannot understand the difficulty I have with

it in collecting. To save my plants at all, 1 have to put

them at once mto paper. It takes three of us to do this,

and not allow paper or plants to blow away. I must say

it does not improve one's temper.

I got one or two species of a very nice Gentian

like Gcntiana Kidtoo of Royle, the altitude of

Hari-rud River, 2000 feet ; Kambao Pass, west side,

2900 feet
;

pass itself, 3550 feet ; Kambao on north-

east, 3250 feet. Not a fern of any sort, not even Ophio-
glossum, which I looked upon as a certain find. I spent

my second day—viz. May 2—at the camp on the north-east

side of pass ; here there is a fine hawthorn, from which I

collected flowers in bud on the ist. Along the whole of

this range, well within it, where the water is sweet and
the air cool, the hawthorn, a common plum, and Anty,^-

d'.ilus cbiu-nea, are more or less plentiful. I picked up an

Oxygraphis, and a very pretty geranium with a most
curious potato-like root, only the tubers are heaped up on

each other when there is more than one to a plant. You
know they made me naturalist, so, in addition to collect-

ing plants, I have to shoot poor little birds, and I hate it.

I got two bee-eaters, the one more lovely than the other,

and a nightingale.

On the 3rd I marched to a place 8 miles nearer our

first Gulran encampment. I had picked up most of the

cream, and there was not much, except additions in the

way of fruiting species, to be made. This I did, and got

a venomous snake which ma>' be a cobra—all but walked

on to him— 5 feet long and 6 inches at his thickest, fangs

three-quarters of an inch ; a most unpleasant fellow to

meet. I shot him, and after fancying I had killed him,

cut off his head and neck to keep (I could not keep his

whole body), when lo ! his body, minus his head, walked

off searching for escape, the head trying to fang its own
neck.

On the 4th I moved still east-by-north some 12 miles to

our first encampment at Gulran. . I got some nice things

en route, and had just ticketed and arranged them pre-

paratory to great work for the morrow, when in came a

letter from Sir Peter Lumsden telling me to return at

once. Alas for my great expectations ! 1 packed up,

and we moved camp at 2 a.m. on the Sth, marched up

the valley, passing our second Gulran encampment, and

on south to the east-by-north side of the Chashma-sabz

Pass. I had no time to halt and collect. I passed a

Gladiolus and an immense number of things. On the

pass I collected the " Siah-chot," which is to me, in all

probability, Cotoneaster numinularia. I had collected

its fruit and sent it to you from these very bushes. I got

it in this pass last year. It is from this shrub that " Shir-

Khist," the manna of these parts, is collected. I have

sent you a bottle of it packed amongst some other things.

Thev have two other kinds—one from a Tamarisk and

the 'other from Alhagi. I mj'self collected it from a

Salsola. I got across the pass by 2 p.m. ;
halted until

8 p.m. and got into Tir-Phul at 8 a.m., the camels at

10 a.m. of the 6th ; did 60 miles in 34 hours—good going

for camels, and men more or less on foot.

I am glad I am in, because my plants had to be looked

to. I got, as I said before, 100 species in this tour, not

less than 1 200 specimens. It is much harder work than

Kurram ; the fact is, I am not younger, and my back

wants a good deal of oiling.

Yours very truly,

J. E. T. AlTCHISON
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AN OLD DRAIVIXG OF A MAMMOTH^

AS an addendum to the historical review of the

mammoth discoveries in Siberia and the traditions

to which they have given rise, which I have rendered in

the "Voyage of the Vcga^' I have the pleasure of pre-

senting a curious drawing of the animal, discovered among
the Benzelian MSS. in the Linkoping library. My atten-

tion was directed to the original by the president, Herr

Hans Forssell, who, in his memoir of Erik Benzelius the

younger, has given an account of the proceedings which

it occasioned in the Upsala Scientific Society.-

The drawing bears the following inscription :

—

" The length of this animal, called Behemot, is 50

Russian ells ; the height is not known, but a rib being

5 arsin long, it may be estimated. The greatest diameter

of the horn is half of an arsin, the length slightly above

four ; the tusks like a square brick ; the foreleg from the

shoulder to the knee l| arsin long, and at the narrowest

part a quarter in diameter. The hole in which the

marrow lies is so big that a fist may be inserted, other-

wise the legs bear no proportion to the body, being rather

short. The heathens living by the River Obi state that

they have seen them floating in this river as big as a
' struus,' i.e. a vessel which the Russians use. This

animal lives in the earth, and dies as soon as it comes
into the air."

On the reverse of the drawing we read :

—

" This drawing and description is given by Baron
Kagg, who has just returned from captivity in Russia and
Siberia,' 1722, in Decembri."

This drawing was exhibited by Benzelius at the meet-

ing of the Upsala Scientific Society, December 14, 1722.

The statement referring thereto in the Journal of the

Society is as follows :

—

" Herr Benzelius exhibited a good drawing of an

animal, transmitted by Baron Kagg, who has just re-

turned from captivity in Russia and Siberia, which the

Siberiaks call Mehemoth or Mammont, which has caused

many to believe that it was identical with Behemoth of

Job. Herr Prof. Rudbcck and Dr. Martin maintained
that it was a sea animal, moreover as Herr Kagg stated

that it was found at the River Obi. To this was added
that Capt. Lundius had said that its bones were mostly

found in the earth by the river. With regard to the

animal being drawn with claws. Prof Rudbeck pointed

out that as yet no animal cornigenim had been found also

to be UKguicidattiDi, without being pabnipcs or ha\ing
skin between the toes like geese, &c. It was decided to

write to Herr Kagg, requesting some information about
the figure, and asking how he had obtained it, so that it

might be ascertained whether it was reliable. There is a

^ Published in Ytner (Journal of the Swedish Anthropological and Geo-
graphical Society), 1884. Parts 7 and 8. (Translation communicated by the

Author.)
- " Svenska Akademiens handlingar" {Proceeihigs of the Swedish

Academy), Part 58. Stockholm, 1883, p. 315.

description about this Mehemot in Capt. Miiller's account

of the Ostiaks."-

At a later meeting, January ii, 1723, Dr. Martin stated

that he had carefully examined works of zoolog)-, whether

there existed any sea animal like that shown at the last

conference, but had found nothing like it, although the

head—excepting the horns—and probably also the feet

and the tail, were like those of the hippopotamus of the

River Nile. At the same meeting Benzelius announced
that Lieut. -Col, Schcinstrom had promised to forward a

whole tusk of this remarkable animal.

On later occasions too the animal was discussed by

the Society. Thus on January 18, 1723, a letter was

read from the learned linguist, Sparfvenfelt, wherein he

explains the derivation of the words Behemoth and
* Major L. Kagg was taken prisoner al

brought to Tobolsk, whence he returned il

^
J. B. Muller's " Leben und Gewonhi

Arctico wohnende," &c. Berlin, 1720.

the River Dnieper
1722.

iten der Ostiaken unl
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Mammont ; on Februan- ij a letter was read from
Benzelius, stating that Kagg had received the drawing
from a Capt. Tabbert, and that he could give no informa-

tion as to its correctness. Again, on October 3, Benzelius

exhibited a large bone, almost petrified, which was the

jaw of a Mammont, or as it was called Behemoth, received

from Tobolsk in Siberia, through Capt. Clodt von Jiirgens-

burg, and, on November 22, Benzelius exhibited " part of

the tusk of a Behemoth, which was exactly like ivory.''

Finally, Benzelius communicated with the Russian Chief

of Mines, Tatischew, who, in a letter dated May 12, 1725,

had given long and important information of the history

of the mammoth. This letter is printed in " Acta Literaria

Suecia; " (vol. ii. p. 36, 1725).

A. E. NORDENSKIOLD

NIAGARA FALLS: THE RATE AT WHICH
THEY RECEDE SOUTHWARDS

THE diagrams are from the map issued by the New
York Commission for the establishing a State

reservation at the Falls, based on sur\eys made in

August and September, 18S3, by Thomas Evershed,
under direction of Silas Seymour, State Engineer and
Surveyor. The scale of the diagrams is one half that of

the map, which is on a scale of four chains to the inch.

To have given all on one diagram with the intervening
Goat Island would take up nearly an entire page of

N.ATi'RE, and if the scale were smaller it would fail to

show clearly the distinctive features of the changes in

progress. Fig. i shows the Canadian or Horse-Shoe
Fall, Fig. 2 the Eastern or so-called "American" Fall

—

a misnomer too deeply rooted in usage to be now sup-
planted by some more fitting name.
The rate at which the Falls are receding has been a

matter of interest to geologists for over fifty years, but
the results so far reached have been conflicting and in-

conclusive. The manner in which the Falls work back-
ward, undermining their brink, is so well known from
Lyell's clear description, that I shall not repeat it.

In 1S30, Bakewell, on the basis of such information as
he could gather from old inhabitants and from his own
observations, concluded that during the previous forty

years the Falls had receded at the rate of three feet per
annum.

Lyell, from such materials as he could obtain during
his own visit in 1841 and 1842, estimated the annual
retrograde motion at only a foot. It is sufficient to recite

such discordant results arrived at by two careful investig-

ators to show how imperfect were the materials at their

disposal, nor will any one who has been on the spot

wonder at their differing so greatly. It would be possible

to roughly compute the southward movement of the

innermost recess of the Canadian Fall by referring its

position from time to time to some fixed points on the

adjoining shore, but any conclusive determination of the

movement of the entire Fall could not be obtained in this

way. The map referred to gives the outline of the Falls

as determined by three surveys : the New York Geo-
logical Sur\-ey of 1842, the U.S. Lake Survey of 1875,

and Evershed's Survey of 1S83. The contours of the brink

as established by these enable us to measure the total

movement.
I divide the contour from ^ to Goat Island into thirty-

three sections, disregarding for obvious reasons the over-

flow north of /3, on the Canadian shore. From to e are

eleven sections, from e to f are twelve sections, from f to

Goat Island are ten sections. It is obvious that much
the greater work has been done between fi and f, and that

the innermost recess has kept in the same relative posi-

tion.

LUNA ISLET

The means of the measurements on the sections, along

perpendiculars from the contour at the date of each

survey, measured on a tracing of the published map, give

the following results for the Canadian Fall :

—

33 years
ending in

1875

ending in

Mean aggregate recession along con-

tour of 2000 feet, from 18 to Goat
Island =

Mean aggregate recession along con-

tour of 1200 feet, /8 to f =
Mean annual rate of regression along

the whole contour where a visible

change was effected =
Total maximum regression at the in-

nermost recess =
Annual rate ofmaximum regression =

135
16I 6*

The " American " Fall, measured in ten sections, gave

a total mean recession of 37^ feet in the 41 years ending

in 1 883, which is at the rate of about 10 inches per

annum.
I do not know that I have seen any estimate attempted

of the relative volumes of water passing over the two

falls. From such imperfect data as I have, referring to

depth and swiftness, I should think that the rate of

erosion for each fall gave some approximation to the
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volume of water discharged over each ; that is to say,

2f feet per annum for the Canadian Fall, f foot per

annum for the " American " Fall, would signify that the

former pours over its brink three times as much water as

the latter.

At the rates of recession above shown it is evident that

at no very remote age the two falls were united in one
when abreast of the point in Fig. 2 marked " New York
Shore," and the entire width was about the same as that

of the present Canadian Fall alone. Moreover, the mean
width of the fall, from the time it commenced its work at

the " heights," seven miles below its present position,

according to Lyell's statement as to the gorge of Niagara
River, was not greater than the present Canadian Fall.

Adding together the present work done by both falls, we
should have about 35 feet per annum as the backward
work performed when the entire volume poured over a
single fall of the width of the present Canadian Fall.

At this rate 10,000 years would seem sufficient time for

the cutting out of the present gorge terminating at the

"heights" towards Lake Ontario, instead of Lyell's

estimate of 35,000 years. All attempts to calculate the

rate of movement proceed on the assumption that the

hardness of the lime-rock and shale, the volume of water,

and the height of the fall, were, for the whole distance,

much the same that they now are ; I merely use these

same assumptions. It in no wise reflects on Lyell's

judgment that he should have erred so greatly in attempt-
ing to estimate the rate of regression, while yet the

contour of the fall at different periods had not been
fixed by triangulation. He was ever the first to lay aside

a conjecture when he could lay hold of something more
solid in its stead, and it was by his candour and sound
judgment in discussing natural phenomena that my
interest in such matters was chiefly awakened.
The statement made by him that Hooker, his guide in

1 841, reported that an indentation of 40 feet had been
made in the " American " Fall since 1815 seems to con-
tain the basis on which he estimated the rate of regression
for both falls, as this amounts to a little over one foot per
annum. A reference to the results given by me show this

to have been approximately correct for the mean rate at

the "American" Fall, but wholly inapplicable when
applied to the much more important Canadian Fall.

A consideration of his section of the Niagara River
leads me to suppose that the falls in the earlier part of

their history worked e\'en more rapidly than now in un-
dermining the [brink, but I will not venture further upon
your space at present. Edward Wesson

Providence, R.I., U.S.A., June i

NOTES
The Hon. William Macle.iy, one of the members of the

Senate of .Sydney Univer.sity, has undertaken to give four fellow-

ships, of 400/. a year each, for natural science, and to bequeath a

sum sufficient to endow them permanently. In order to prevent

any sleepy Fellows, we are told, from being quartered on this

foundation, he stipulates that they must all have taken the degree

of B. A. in the University, must be actively engaged in original

study and research, and must not hold any other lucrative

appointment, and the appointments are to be renewed every

year, so as to give an opportunity for correcting any abuse.

The Darwin Medal—founded by the Midland Union of

Scientific Societies in honour of the great naturalist, and for the

encouragement of original research—has been awarded for the

current year to Mr. W. J. Harrison, F.G.S., of Birmingham.

The long excursion of the Geologists' Association this year

will be to Belgium (the Meuse and the Ardennes, Brussels,

Dinant, Namur, Liege, Maestricht), under the direction of M.
Ed. Dupont (Director of the Museum, Brussels, and of the

Belgian Geological Survey), Prof. A. Renard, Dr. E. Purve.s,

and Prof J. Gosselet. The party will meet in Brussels on
Monday, August lo, and will proceed the same evening to

Charleroi. Further particulars as to fares, routes, &c., will be

given in a special circular, which will also contain full par"

ticulars of the geology, with ilhistrations and references. The
total expense during the five days of the excursion (Tuesday to

Saturday) will vary from 15J. to 20;-. per day for each person. This

will include conveyances ; also a special steamer on the Meuse,

stopping at the various points of interest. By this arrangement

much can be seen in a short time. The papers on the geology

of Belgium read at the July meeting will be printed, with map
and illustrations, for the use of the members during the excursion.

Those proposing to join this excursion are requested to give

early notice to the Secretary, who will supply further information

if required.

A MONUMENT was imveiled last week at the £cole Normale,

Paris, to Dr. Thuillier, the member of the French scientific

mission to Egypt who died of cholera at Alexandria in 1883.

The anniversary meeting of the Sanitary Institute is held to-

day at the Royal Institution at 3 p.m. The chair will be taken

by Sir John Lubbock, Bart., D.C.L., F.R.S. An address will

be delivered by Prof W. H. Corfield, M.A., M.D., entitled

" The Water Supply of Ancient Roman Cities."

The new buildings which have been erected in Chancery

Lane and Fetter Lane for the purposes of the Birkbeck Literary

and Scientific Institution were opened on Saturday afternoon by

the Prince of Wales. The building, of which tlie foundation-

stone was laid by the late Duke of Albany, contains accommoda-
tion for 6000 students. On the first floor are the library, reading

and coffee rooms, and on the three floors above are the class

rooms. A sum of over 20,000/. has been expended on the

premises, which appear to be admirably adapted to the purposes

for which they are intended.

The Swedish Government have despatched Capt. R. Nissen

to Kiel and Hamburg for the study of the chronometer observa-

tories there and matters relating thereto. A sum of 250/. has

been further awarded to Capt. Nissen for his valuable meteoro-

logical, astronomical, and magnetic observations during the

recent cruise of the Vanadis around the world. A sum of money
has also been granted to Dr. G. Tiselius, for the study during

the summer of the attempts in progress in certain parts of

Sweden of forest-cultivation from seeds ; and a similar sum to

Herr L. Baltzer for the drawing of the Runic inscriptions in the

province of Bohus. It has further been decided to appoint an

agent in London for one year to study and report on the fresh

fish trade between Sweden and England, and tlie means to be

adopted for its advancement.

The Swedish Government have granted Dr. A. W. Liungman

a sum of 350/., in addition to his yearly salary, for the study of

the herring and herring-fisheries of the west and south coast of

Sweden, and the publication of the material collected.

An unusually bright meteor was observed at Sodertelje, near

Stockholm, on the night of June 5, at 11.5 p.m. It came from

the south, and went in a straight line west-east at about the

height of Orion above the horizon. It could be followed with

the eye in its course between Sirius and Algol, where it disap-

peared. The apparent size was one-fifth of that of the moon, and

the colour brilliant white.

Advices received from Iceland by the last mail are ot a very

disquieting character. Of the bodies of those killed by the

avalanche in February last, twenty-four have been recovered,

and the authorities have prohibited rebuilding in the valley. The
weather during the spring has been exceedingly bad, snow falling

incessantly from May 18 till June 5, and although the sea is open
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the fishing has in consequence been very bad. Agriculture and

cattle-grazing are also very backward in consequence of cold

winds and night-frost. In many places cattle have died from

starvation, and if things do not soon mend there will probably

be famine in the island ne.\t winter. In some valleys the snow

was 30 feet in depth in the middle of June.

We have received the report of the Liverpool Naturalists'

Field Club for the year 1884-85. Steady, quiet prosperity

appears to be the order of the d.ay in this and similar associations

in this country and in America. An elaborate system of prizes

has been carefully organised, and the society appears exceptional

in this respect. The report of the committee draws attention to

the fact that in botany alone has much work been done ; in the

wide fields of zoology, geology, and microscopy little has been

done. The presidential address is very interesting ; it is called

" Ornithopolis ; bird-life under the 'shrubs, and what may be

seen from my study chair." For the rest, there are the usual

reports of excursions and of the evening meetings, and a list of

books and scientific apparatus useful in the pursuit of natural

history.

A SHARP shock of earthquake, accompanied by a loud

rumbling noise, was felt at Kopreinitz in Styria on the night of

June 2$, which was followed by two others the following morn-

ing. Several houses were thrown down, and other damage

done.

A NEW theory as to the origin and cause of earthquakes has

been propounded by the Viceroy of the Chinese provinces of

Shensi and Kansu. In a recent memorial to the throne, pub-

lished in the Peking Gazelle, this high official describes an

earthquake which occurred on January 15 in various parts of

Kansu, and summarises briefly the various reports which he has

received on the subject relating to the motion, the damage done

(which in some places was extensive), and the measures taken

for the relief of the sufferers. He then proceeds to say that for

years past earthquake shocks have been so frequent in these

regions that people have grown quite accustomed to them

;

indeed, one officer informs him that in certain villages there

were indications of a movement of the earth every night during

the fourth watch, but these always ceased after a heavy fall of

snow. The memorialist concludes by attributing the earthquake

to the mildness of the winter, which caused an excess of the

ycmg, or male element of Nature ;
" but it was due in a measure

also to the perfunctory performance of their public duties by

the local officials, who thereby failed to call down the harmonising

influence of Heaven, and the memorialist can only endeavour to

remedy this fault by encouraging his subordinates to cultivate

habits of introspection and examination of their own short-

comings, himself setting the example."

On the morning of June 15 a lovely mirage was seen at sea

from Oxelbsund, in Sweden, representing two islands, covered

with trees, on one of which there was a building. Two monitors

were seen steaming off the islands. It may be of interest to add

that two Swedish monitors are at present cruising in the Baltic,

and were about that time several degrees further north.

The second annual issue of the " Year-Book of the Scientific

and Learned Societies of Great Britain and Ireland " (Griffith

and Co.) has appeared. We must still express surprise at finding

the Royal Institution placed alongside of the Royal Society as a

scientific society, while the London Ins^itution is omitted

entirely. A list of the papers read at the various societies is

given this year ; but it is difficult to see what purpose the publi-

cation serves in its present form.

Herr J. Menges describes, in a ^recent number of Globus,

the language of signs employed in trade in Arabia and Eastern

Africa. This appears to have been invented to enable sellers

and buyers to arrange their business undisturbed by the host of

loafers who interfere in transactions carried on in open markets

in Eastern towns, and it enables people to conclude their busi-

ness without the bystanders knowing the prices wanted or

offered. It is especially in use in the Red Sea, and its chartic-

teristic is that beneath a cloth, or more generally part of the un-

folded turban, the hands of the parties meet, and by an arrange-

ment of the fingers the price is understood. If one seizes the

outstretched forefinger of the other it means I, 10, or 100 ; the

two first fingers together mean 2, 20, or 200 ; the three first, 31

30, or 300 ; the four, 4, 40, or 400 ; the whole hand, 5, 50, or

500 ; the little finger alone, 6, 60, 600 ; the third finger alone,

7, 70, 700 ; the middle finger alone, 8, 80, Soo ; the first finger

alone and bent, 9, 90, 900, while the thumb signifies 1000. If

the forefinger of one of the parties be touched in the middle

joint with the thumb of the other, it signifies \, and if the same

finger is rubbed with the thumb from the joint to the knuckle it

is \ more, but if the movement of the thumb be upward to the

top instead of downward to the knuckle it means i less. An
eighth more is marked by catching the whole nail of the fore-

finger with the thumb and finger, while the symbol for an eighth

less is catching the flesh above the nail

—

i.e. the extreine tip of

the finger in the same way. It will thus be seen that, by com-

binations of the fingers of the seller and buyer, a large range of

figures can be represented. It is, of course, understood that

average market value of the article is roughly known and that

there can be no confusion between, for example, i, 10, 100, and

1000. This language of symbols is in universal use amongst

European, Indian, Arab, and Persian traders on the Red Sea

coasts, as well as among tribes coming from the interior, such as

Abyssinians, Gallas, Somalis, Bedouins, &c. It is acquired very

rapidly, and is more speedy than verbal bargaining ;
but its

main advantages are secrecy and that it protects the parties from

the interruption of meddlesome bystanders, who in the East are

always ready to give their advice.

The additions to the Zoological Society's Gardens during the

past week include a Collared Peccary {Dicotyles tajafu i )
from

South America, presented by Mr. R. Forrester Daly ; a Common

Peafowl [Pavo cris'.atus i ) from India, presented by Mrs.

Courage; two Black-bellied Sand-Grouse (Plerocles arenarius

9 9), two Bonham's Partridges (Ammojietiii.v bonhami S 6 )

from Asia, presented by Mr. W. E. R. Dickson ; a Siamese

Blue Pie (
Urocissa magniroslris) from Siam, a Hunting Crow

(Cissa venaloria) from India, presented by Mr. C. Clifton,

F.Z.S. ; two Rooks [Corvus frugilegiis), British, presented by

Mr. C. A. Marriott ; a Lion {Felis leo 9 ) from Africa, a Great

Kangaroo (Macropus giganleus) from Australia, a Grand Eclectus

(Edeetiis roraliis) from Moluccas, a Red and Yellow Macaw

{Am chloroplera) from South America, deposited; a Striated

Coly {Coliiis slriatus) froJi South Africa, purchased; a Mule

Deer (Canacus macrotis rf ), a Mesopolamian Fallow Deer

{Dama tnesopotamica), born in the Gardens.

OUR ASTRONOMICAL COLUMN
The Comet of 1472.—M. Celoria of Milan has discussed the

elements of the last comet observed by Toscanelli, which is the

celebrated one of 1472, also observed by Regiomontanus, whose

description of its path in the heavens enabled Halley to make a

rough approximation to its orbit, as he states in his " Synopsis of

Cometary Astronomy." The Chinese account of the Comet's

track contained in the supplement to the great collection of Ma
Twan Lin, of which Edouard Biot published a translation in the

appendix to the " Connaissance de^ Temps" for 1846, enabled

Langier to make a further calculation of the orbit, though the

somewhat full description of the comet's course amongst the stars

is unfortunately very deficient in dates.
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M. Celoria remarks that possibly from the advanced age which
Toscanelli had attained, and the inclement season at which the

comet was visible, the Florentine astronomer has not left for the

comet of 1472 a representation of its track relatively to the stars

as he has done for those of 1433, 1449, and 1457, nor an
ephemeris of positions as in the case of the comet of Halley at

its appearance in 1456 ; but two pretty definite places are as-

signed in Toscanelli's manuscript for January 9 and 17, and
with the help of provisional elements a third position for

January 22 is deducible. Still, in determining the most probable

orbit, M. Celoria has found it desirable to utilise the one definite

observation on January 20 which has been left by Regiomontanus.
The principal available data are :

—

Paris Mean Tit

January 9*6326

1 7 "6007
20 '402

1

22-2347

Longitude

193 o
190 20
185 12

no 30

+ 13 o
26 30
46 3

+ 80 32

Two orbits result from the discussion of these positions, and
M. Celoria concludes that it is difficult to decide which is pre-

ferable. These orbits are as follows :

—

Orbit III.

Feb. 29.94555

39 46 27
285 53 25

9 9 54
9-68654

Perihelion passage 1 , ^ , ^.o„o • .• , 1472, reb. 2989097Pans mean time j ^' ' j v -yi

Longitude of perihelion ... 39 14 56

,, ascending node 296 7 49
Inclination ... 14 11 46
Log. perihelion distance 9-68072

Motion—Retrograde.

Both sets of elements have the degree of precision compatible

with the nature and number of the observations, and beyond
doubt afford a closer approximation to the true orbit than either

of the previous computations. Perhaps we may attach a slightly

greater weight to M. Celoria's orbit II., from which it appears

that the nearest approach to the earth took place at midnight on
January 22, when the comet in right ascension 293° -5 and de-

clination -(-76° -6 was distant 0-0652, with an apparent motion
of 40' of a great circle daily. On this day Toscanelli refers to

the interference of moonlight, and it appears certain that the

presence of the moon must have greatly diminished the imposing
aspect of such a comet while in the earth's vicinity. In fact we
find that the moon was at the fust quarter on January 18, and
consequently at full soon after the nearest approach of the

comet, when the theoretical intensity of light was one hundred
times greater than at the end of the first week in January.

One of the European chronicles dates the first appearance of

the comet on December 25, 1471, when it will be found from
elements (II.) that it was in right ascension l94°-4, declination

+ 5°'5 at 6 a.m. in London ; intensity of light, 0-38. In a quaint

description of the comet's track by John Warkworth, Master of

St. Peter's College, Cambridge, and a contemporary, which was
published in the Fhilos. Ma^. andJournal of Science, vol. xiv.

(1839), we read :
" And some men saide that this sterre was seen

ii or iii oures afore the Sunne rysynge in Decembre iijj days before

Chrystynmasse in the Southwest . . . ;" calculating for 6 a.m.

on December 21 we find the comet was in right ascension 193° 8,

declination + 5°-2
: it would consequently be near the meridian

two hours or so before sun-rise, instead of the western quarter of

the sky. It is clear that as regards position it might have been
found three weeks earlier than Toscanelli's first observation.

Warkworth says the comet disappeared on February 22. The
Chinese saw it on February 17 approaching one of their constella-

tions composed of a, 8, &c., in Pisces, and it is added in Blot's

translation " elle fut longtemps a s'effacer ;
" calculation gives the

place in right ascension II°"9, declination -f o°-7, intensity of

light 3-3, in the early evening at Pekin on that date.

M. Celoria's notice contains the geocentric track of the comet,
according to both sets of elements, from January 9 to February
27. There is some reference in Pingre to a comet at the beginn-
ing of May, 1472, when the comet of Regiomontanus and
Toscanelli would rise in Central Europe before 2 a.m., with an
intensity of light about equal to that it possessed at the previous
Christmas.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 188s, JULY 12-18

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greenwich on July I2

Sun rises, 3h. 59m. ; souths, I2h. 5m. 20-75. ; sets, 20h. iim. ;

decl. on meridian, 21° 56' N. : Sidereal Time at Sunset,
I5h. 35m.

Moon (New on July 12) rises, 4h. 31m. ; souths, I2h. 20m.
;

sets, 2oh. 2m. ; decl. on meridian, 16° 47' N.

Planet

Mercury
Venus
Mars
Jupiter

Saturn

Rises
h. m.

5 18

5 35
1 28

S S
2 32

Soutlis

h. m.

13 14

13 25

9 40

"S 4
ID 42

Sets
h. m.

21 10

21 15

17 52
22 3
18 52

Occultation ofStar by the Moon

July Mag.

Virginis

Disap.

10 10

. 20 23 N.

. 19 30 N.

. 22 54 N.
10 52 N.
22 32 N.

Corresponding
angles from ver-
tex to right for

inverted image

10 27 ... 184 215

Reap.

Phenomena ofJupiter's Satellites

July h. m.
j

July h. m.

13 ... 20 50 II. occ. disap. 15 ... 21 15 I. tr. egr.

14 ... 21 38 I. occ. disap.
I

The Occultations of Stars and Phenomena of Jupiter's Satellites are such
as are visible at Greenwich.

July h.

13 ... 12 ... Mercury in conjunction with and 5° 39'

north of the Moon.
13 ... 15 ... Venus in conjunction with and 5° 22

north of the Moon.
15 ... 7 Jupiter in conjunction with and 3° 7' north

of the Moon.
17 ... 14 ... Mercury in conjunction with and 0° 11' south

of Venus.

GEOGRAPHICAL NOTES
Dr. Gottsche, formerly a professor in the University of

Tokio, has, as we have already intimated, returned to Europe
after a long journey in Korea, during which he acquired much
information with regard to that country. The length of his

journey was over two thousand miles, and he visited all the eight

provinces of Korea, as well as 84 out of the 350 districts. The
main object of Dr. Gottsche's explorations was to ascertain

whether coal and other useful minerals existed in the country
;

but, on account of influential support which he received he was
able to obtain from the native authorities information with regard

to the population, taxation, harvests, trade, &c. He has also

collected much statistical information which is wholly new and
which it is expected will show that the recent English consular re-

ports are quite incorrect. Amongst others the population of the

peninsula has been greatly underrated. It has generally been
put down at nine millions, whereas it really is over twelve
millions, for the official census from which the former estimate

is taken only takes into account adults. Dr. Gottsche's principal

stations on the journey were Soul, Ichhon, Kwisan, Mangyong,
Kyongyn, Pusan, Changwon, Cwangyn, Chinsan, &c. He
was 138 days en route, and, although this was not rapid, he was
compelled to neglect some branches of investigation, such as

botany and zoology, for his main business was with geology.

In this respect Korea appears to belong to the bordering

Manchuria. He found but few traces of the high develop-

ment which the art and science of the country reached in early

ages, and which made it the instructress of Japan. Dr. Gottsche,

it is said, intends publishing an account of his journey.

Prof. Blumentritt, in an article in Globus on the Negritos

of the Philippines, points out that the notion which was general

at one time that these aborigines of the Archipelago were
almost extinct, or absorbed into the Malay population, is an

error. It may be said with certainty that they no longer exist

in the Babiuyanes, Batanes, and other groups lying to the north

of Luzon : but we know too little of the interior of Samar and
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Leyte, as well as of the great island of Mindoro, to say this. We
know from Montano's explorations that they live in great

numbers in Mindanao and elsewhere ; but nevertheless, the

Negrito furo sooner or later adopts the dress and customs of his

Malay conqueror. All the efforts of the Spanish Government
and of the Catholic missionaries tend to efl'ace the peculiarities

of the Negrito ; and the Professor therefore states that, before it

is too late, some scientific traveller should visit Mindanao to

study the Atas and Mamanuas thoroughly ; likewise an investi-

gation of the Negritos of Panay and Negros is much to be
desired.

M. Le Monnier contributes to the last number of the

Dc-utsche Rundichau fiir Geographic, Sec, an article on the

Island of Hainan, off the coast of China, to which some atten-

tion was recently directed on account of the rumoured occupa-

tion of it by the French. It has been known to the Chinese

since no B.C., but it was not till the 13th century that it

received its present name. From the earliest times to tlie

present the aborigines, the Li, who inhabit the mountains in the

centre, have maintained a struggle against the Chinese. It is

even less known than Formosa, for no Europeans have travelled

in it. One port, Kiungchow, has recently been opened to fureign

trade, the north and south coasts liave been surveyed, but tliere

is no survey of the east coast. As to size, it is a little smaller

than Formosa, and is larger than either Sicily or Sardinia. The
centre is exceedingly mountainous, and from it rivers radiate in

all directions to the sea. It is so near the mainland that its

flora and fauna are in all respects continental. The direction of

the mountain system is from south-west to north-east. Volcanoes
have been examined there, but they appear to be now extinct.

Earthquakes are frequent. As in Formosa, the population con-

sists of three elements—tlie Chinese, the subjugated and the

independent natives. Amongst the former are the Miaotsze,

who have crossed over the narrow strait from time to time from
Kwangsi and We tern Kwangtung, and have taken possession

of some of the sm.-iller hills. Their language is said to be similar

to that of the Li ; they are good husbandmen, and are on friendly

terms with both the Li and the Chinese. The independent Li

appear to be an aboriginal race which has been driven back to

the hills by the Chinese immigrants. Information with regard

to them is very scanty, but they appear to have a reddish skin

and to be of small stature ; their language resembles that of the

Miaotsze of the mainland. The women are tattooed after their

marriage, and they paint their faces with indigo. The Li are

expert hunters and shots ; the weapons are bamboo bows and
arrows and a short sword in a sheath. The main sources of
information with regard to Hainan are a paper by the late Mr.
Mayers in the Jotirnai of the North China Asiatic Society
(No. vii., 1S73) ; one by Mr. Swinhoe, entitled " Narrative of

an Exploring Visit to Hainan," in the same periodical (No. vii.,

1871-2) ; and a map of the Kwangtung Province, and other
publications by Dr. F. Hirth.

Herr Glaser, the Arabian traveller, has returned to Arabia
to resume his explorations. This second journey is to be mainly
geographical, but archaeology will also receive attention. Besides

visits to Marib .and Nejdran, Herr Glaser contemplates a long
journey through the interior from Hadramant to Omaun, and a
second across South Arabia.

M. Baux, member of the Geographical Society of Paris, has
been despatched on an ethnographical mission to China ; and
M. Guerne proceeds to Kiel to take part in the labours of the
commission for the scientific examination of the German coasts.

These missions are undertaken by direction of the Minister of

Public Instruction of France.

Prof. Seelstrakg, of the University of Cordoba, has been
appointed by the Argentine Government to superintend the
publication of an atlas of the Republic, and a considerable sum
has been appropriated for the work. It is to consist of twenty-

seven parts, and four of these are already in hand.

At the last meeting of the Geographical Society of Paris, M.
Alphonse Milne-Edwards in the chair, M. de Saint-Pol-Lias,

who is now in Cochin China, presented a map of the upper
course of the Red River, prepared by the Annamites. Another
map of importance is that of the navigable water-ways of

southern Indo-China, prepared by M. Rueft, who has established

a company for navigating these waters. A letter was read from
Jeddah stating that the collections of the unfortunate M. Huber,
including his remarkable examples of Semitic epigraphy, were

safe in the hands of the French Consul, and that the explorer's

remains were buried in Jeddah on May 27.

The last number (Band viii. Heft 2) of the Gcoi;raphische

Blatter, published by the Bremen Geographical Society, con-

tains a study on the Congo region by Dr. Oppel, dealing with

the scientific and economical importance of this district. The
paper is divided into two main sections : (l) The discovery and
investigation of the Congo (a) between 1484 and 1872, (b) the

systematic exploration since 1872 ; (2) The e.xtent and bound-
aries, geology, «S:c., of the Congo region. Prof. Seelstrang

writes on the .\rgentine province of Buenos Ayres, its geo-

graphy, fauna, flora, climate, inhabitants, trade, industry, &c.,

in short, a kind of encyclopaedic article on the province.

Another paper on South American geography, or rather geology,

is that by Dr. von Thering on the Lagoa dos Patos, in the-

province of Rio Grande do Sul, the largest lake in Brazil This
is accompanied by a map of the extent of the sea in the province

at the beginning of the alluvial epoch. Herr ZoUer writes on the

Baianga River ; the number also contains a report of the late

Geographm-tag at Hamburg.

ON A RADIANT ENERGY RECORDER
CUNSHINE-RECORDERS may be divided into two classes,^ viz., those which roughly measure solar energy by the burn-

ing of card and wood, and those which, by means of some
photographic process, yield a record of the relative intensity of

some more or less definite ray. The principle of the instrument
which I am about to describe differs from those referred to in

this respect—that it depends upon the evaporation of water in

vacuo, and its indications are therefore readily expressible in

heat-units.

The form of instrument with which I have sought to test the

applicability of the method consists of a WoUaston's cryophorus

(of the form pictured in Ganot's "Physics," p. 272, edition

1872), in which the vertical tube and lower bulb are replaced by
a simple glass tube graduated in cubic centimetres. The bulb

containing the water to be evaporated is blackened by holding

it in the smoke of burning camphor, and is then exposed to the

sun, the rest of the apparatus being silvered or properly pro-

tected by bright sheets of tin. At sunset the quantity of water

which has distilled over can be read oft' on the graduated tube.

An experiment on June 6 showed I "Sec. to have passed over

from a bulb of about 2 inches in diameter, and to have condensed

in a narrow measuring tube between the hours of 10.40 and

3.20. The instrument seems very sensitive, and may well find

many applications. In a suitable form of instrument the total nett

solar energy gained by the blackened absorbing surface will be

almost exactly represented in heat-units by multiplying the num-
ber of cubic centimetres of water distilled by the latent heat of

steam. To measure the loss of the earth's radiation at night

a similar instrument containing alcohol or some other liquid of

low freezing-point might be employed. In either case, when a

continuous time record is required, the graduated tube might be

used as a cylindrical lens to condense light on photographic

paper.

The following are the more important conditions which the

apparatus in a future form should probably fulfil :

—

(1) To present a constant and known absorbing surface to the

sun.

(2) To preserve a constant surface for evaporation which
should be the same in the condenser, so that a reversal of the

direction of distillation can take place under the same conditions

when the black bulb is losing energy.

(3) 1"o g'^'^ "^'^^ '° ^^ minimum of reflection and convection

currents ou the absorbing surface.

(4) The apparatus should be so screened as to be at the tem-

perature of the air apart from the gain of energy at the blackened

surface.

Some of these conditions seem likely to be more or less fulfilled

in an apparatus consisting of two glass bulbs of equal diameter

connected together by a tube bent through an angle of about

150', to bring the bulbs near together, and thus keep them in air

of the same temperature. In the bulb containing the water to

be evaporated, a black bulb might be fixed to absorb the solar

radiation, whilst to the upper part of the second bulb should be

sealed a graduated tube in which the distilled water might be

measured by inclining the instrument. If metal globes were

employed the connecting tube might be made to form the beam
of a kalance.
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The completion of other work will prevent my return to this

subject at present— perhaps altogether—but I have ventured to

publish this incomplete account of an apparently promising

method for the measurement of solar radiation, in the hope that

it may be of use and interest to others.

University College, Livei-pool. J. W. Clark

P.S.—It may perhaps be found advantageous to use an appar-

atus like an inverted cryophorus, in which the absorbed radiant

energy generates a vapour- pressure, and is made to lift a column
of water in the tube—the height of the column and the time

being registered photographically.

THE GROWTH OF CEREALS
pERHAPS nowhere is the influence of the different climatic

factors on the rapidity of growth so well illustrated as on the

plains of Russia. Tlierefore W. Kowale« ski's careful researches

into this subject, summarised in the Memoirs of the St. Peters-

burgh Society of Naturalists (.w. i), are especially worthy of

attention. The author has gathered all necessary information

for showing the periods of growth of various cereals on the soil

of Russia, from the far north of Arkhangelsk, to the southern

province of Kherson, and he has arrived at most interesting

results, of which the following is a summary. If the periods of

growth of the same cereal be taken throughout Russia, it appears
that, altogether, it is in the higher latitudes that it ripens fastest.

Oats and spring wheat take 123 days and barley no days to

ripen about Kherson, and only 98, 88, and 98 days at Ark-
hangelsk, the difference in favour of the north being respectively

thus: 25, 35, and 12 days. The intermediate regions show
also intermediate differences, while for each latitude the growth
of cereals proceeds faster in the eastern parts of Russia than in

the western. It is obvious that if the rapidity of grow th were
due to temperature, the phenomena would be the reverse of

what they are. Moreover, the want of moisture in the southern
steppes is also a condition in favour of the rapidity of growth : so

that it is in the insolation that we must seek for the cause of the

above-stated difference. In fact, oats being usually sown about
May 1 7 at Arkhangelsk, and the harvest usually occurring about

Sept. I, the insolation continues there for 2000 hours in 98 days,

not to speak of the 240 hours of bright nights ; while at Kherson,
during 123 days (from April i to Aug. i) the insolation lasts only
for 1S50 hours. The difference in favour of Arkhangelsk is thus

equal to 150 hours (to 400 hours, if the bright nights be added),
and it compensates for the influence of temperature. It is use-

less to add, moreover, that the cereals cultivated in the north
have already undergone a certain accommodation to their con-

ditions. As to the intensity of light. Prof Famintzin's work on
the subject, corroborated by ulterior researches, shows that the

great intensity of light in Southern Russia, combined with the

great transparency of the atmosphere, is rather a condition

against the rapidity of growth, the intensity of light exceeding
the limits of the maximum of decomposition of carbonic acid.

Winter rye shows the same differences as the spring cereals. It

appears from M. Kowalewski's tables that in the Arkhangelsk
district winter rye takes 375 days to arrive at ripeness, of which
there are 202 days of winter rest, 68 days of autumn growth,
and 105 days of spring and summer growth, making thus a total

of 173 days of growth. At Kherson the total growth lasts for

290 days, of which only loi days of winter rest and 189 days
of productive growth (63 during the autumn and 126 during the
summer). The difference reaches thus 16 days in favour of the

north, and it would rise to 20 or 25 daj'S if only spring and
summer be taken into account. The graphical representation of
all these data is most interesting. Thus the lines of simultaneous
sowing of w inter rye from north-west to south-east correspond
to the isochimenes, while the lines of simultaneous ripening of
the spring cereals— oats, barley, sarrazin, wheat—run from
south-west to north-east, corresponding to the lines of equal
summer temperatures. The retarding influence of rain comes
out also pretty well.

THE ROYAL SOCIETY OF NEW SOUTH
WALES

'T'HE annual general meeting of the members of the Royal
Society of New South Wales was held on May 7. The

president, Mr. H. C. Russell, B..\., F.R.A.S., occupied the

chair, and delivered an address, from which we give the following

extracts :

—

" There is a very general impression, borne out by the evidence
which geology has furnished, that at least the east coast, if not

all Australia, is rising in relation to the mean level of the sea.

The late Rev. W. B. Clarke, in a report to the Port Jackson
Harbour Commission, said ' that the coast has risen in former
geological epochs, and that it has risen during the present epoch
is capable of distinct proof 'Raised beaches of shells, which
are not kitchen middens, may be seen about twenty-five feet

above the sea, near Ryde, on the Paramatta estuary, and at

Mossraan's Bay, in Port Jackson, at a height of 132 feet above
high-water.' Again, ' regarding the whole coast from Broken
Bay to Botany Bay as mere peninsulatic fragments, united only

by low isthmuses, bare or covered with sand, as they actually

are, one may still see that there must have been oscillations of

level, and finally elevation.' Speaking of other portions of the

coast, Mr. Clarke says:— 'At Adelaide in 1855 the railway

between the city and the port was being constructed, and Mr.
Babbage has since shown that in four years a diflerence of four

inches of rise between the levels of those places has taken place.

'

And again, 'according to Mr. EUery. the accomplished and ac-

curate Williamstown observer, the self-registering tide-gauge at

that place indicated a rise of the bottom of Hobson's Bay of

four inches in twelve months, and a deposit of recent shells and
imbedded bones of sheep and bullocks which had been thrown
into the bay is now seen at a level above the reach of the sides.

'

Again, quoting from a letter by the late Mr. John Kent, of

Brisbane :
—'A survey was made of a shelf of rocks in Brisbane

River in 1842 by Captain Gilmore. Mr. Petrie, and myself, an<l

in making a re-survey in 1858 Mr. Roberts found the relative

depths were singrdarly correct, but that the general depth ol

water over the shelf of rock had decreased eighteen inches in

sixteen years since the first survey was made.' Sir Roderick
Murchison, in the Proceedings of the Royal Geographical

Society of London (vol. vii. p. 42) quotes from a letter he had
received from the late Mr. Kent, of Brisbane :

—
' I have lately

drawn the attention of the Rev. W. B. Clarke to the fact that

the eastern coa^t of New Holland is rising at the rate of (say)

one inch per annum, as ascertained by the height of rocks in

the river Brisbane above tide levels, through a period of twenty

years, and he assures me that to the south the same result has

been inferred, though the observations have not extended over

so long a period. At what rate the rise is now going on there

are no data to establish. Till a series of mean tidal levels are

marked on the rocks of the harbour, and the alteration made as

distinct as that in Hobson's B.ay, any deduction as to the rate of

rise must be conjectural and unreliable.' I have but taken a

few extracts from a great mass of evidence which Mr. Clarke

brought forward in proof of the rajiid elevation of the coast of

Australia. I was deeply interested in this report when it was
published in 1866, and as soon as I had opportunity determined

to make such observations with a self-registering tide-gauge as

would determine the rate of rise, if any, and in collecting infor-

mation bearing upon this subject during the past thirteen years.

I wrote to Mr. Ellery and asked him for further particulars of

the rise going on in Victoria, and in reply he said that Jlr.

Clarke had in some way misunderstood his remarks, which liad

reference to the silting up of the harbour, not the elevation of

the land ; and he at the same time sent me a copy of his p.iper

on ' The Tidal datum of Hobson's Bay,' read before the Royal

Society of Victoria, August 14, 1879. After giving the history

of the tide-gauge, which was started in 1S58 under the Harljour

Department, and was not under his control till 1S74, Mr. Ellery

says :
—

' It i-; to be regretted that no precise references to mean
tide level in the earlier days can be found. Where measurements

do exist in Hobson's Bay they are lacking in accurate informa-

tion as to the state of the tides, and I find nothing trustworthy

upon which to base any statements as to change of sea level

since surveys have been made. I think it desirable that perma-

nent bench marks on the natural faces of the rock in si/it should

be established around our bay, carefully connected by accurate

levelling with one another and with the tide-gauge, for it is very

doubtful if bench marks on buildings can be assumed to aftbrd

a permanent datum.' The first self-registering tide-gauge in

Sydney was erected on Fort Denison by the late Mr. Smalley in

1867. Unfortunately the design was so faulty that all the records

of the heights of tides made l>y it are of no value, although the

times of high and low water are correct. The reason for this

fault in its records was that an ordinary hempen cord was used
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to connect the float and the pencil, and this gradually got longer

by use, and also varied with the weather. Finding it impossible

to remedy this fault satisfactorily in view of the necessity for

exact records of the heights of the tides, in 1872 I had a new
gauje made, which, without losing the accuracy of the time

record, which the old one possessed, insured the correct

record of the height of the tides. This instrament is

figured and described in the ' Sydney Meteorological volume

for 1878,' and to that work I must refer you for particulars.

The record by the new gauge was begun on June 27, 1872,

and at that time the precaution w^as taken of measuring

the length of the chain connecting the float and the wheel,

so that should any change take place its exact amount could

be ascertained.
' The wisdom of this has been evident on

several occasions when the chain was broken by accident, and

the exact length restored. The well made for the tide gauge is

in part cut in the solid rock, and from the rock to the surface of

the ground the sides of the well are built up (round) viith solid

masonry, so that the top ring of the well is practically part of

the solid rock, and cannot move unless the rock does so. On
this ring the frame of the tide gauge stands, and the instrament,

therefore, has a permanent relation to the rock, and there can

be no change in its parts which might be mistaken for a change

in sea level. I have been particular in detailing the conditions

under which the tide measurements have been made, to show
you that sufficient precautions to ensure accuracy have been

taken. In each year the mean of all the tides is taken as the

mean sea level for that year, and when these results for the past

twelve years are placed side by side, it is at first sight rather

puzzling, for although the greatest departure from the mean of all

is only one inch, yet within this small range the land seems to rise

and fall in an erratic way. The cause of these variations, how-
ever, was found in the varjung relative positions of sun, moon, and
earth, and perhaps, to some extent, in the effects of heavy gales.

Taken as a whole, these results seem to prove conclusively that

no change whatever has taken place in the relation of land

and sea during the past twelve years. Of course the question

is not settled—a slow change that would be visible in centuries

might be altogether hidden in the remits before us ; but so far

as they go these results will be interesting to scientifie men,
for they are the first that have been taken with such accuracy

as the investigation demands. Mean Sea Levels : 1873, 2 feet

5'9 inches; 1874, 2 feet 7 inches; 1S75, 2 feet 6'3 inches;

1876, 2 feet 5-5 inches ; 1877, 2 feet 67 inches ; 187S, 2 feet 6

inches; 1879, 2 feet 5 '5 inches; 1880, 2 feet 6'2 inches;
1881, 2 feet 5'2 inches; 1S82, 2 feet 6t inches; 1883, 2

feet 6'S inches ; 1884, 2 feet 6'95 inches—2 feet 6'ii inches.

In examining this question I looked for some mark of old

surveys which might show what the evidence of a longer period
would be, but I have failed to find any mark put in with such
care as the investigation demands. There is, however, one mark
on the north-east face of the round tower on Fort Denison which
was put in by H.M. S. Herald during her survey of Sydney
harbour. It is cut in the stone three feet above mean sea level,

and is marked with the broad arrow under it. I have been at

some trouble to find out on what observations this mark was
based ; but although I have learned that the survey was made in

1857, and that the Heml.l was in port from February 26 to

December 21, 1857, I cannot learn how long the tide observa-
tions were continued, but I hope still to do so. The time and
method of taking mean sea level might account for a difTerence
from the trae mean of four or five inches, as is shown by the
difterent monthly means from the recording tide gauge, and until I

can learn on what observations the Hcrahfs mark depends, it

cannot be used as e%"idence of change of level of the land. I have,
however, connected it carefully with the zero of the tide gauge,
and if it exactly represents mean sea level in 1857, it proved that

the land has lisen five inches in twenty-seven years ; but, since
the tide gauge shows no change whatever during twelve of these
years, I think the evidence of the mark cannot be taken
without full particulars of the observations on which it depends.
In the course of conversation with the late Rev. W. B.
Clarke on the question of the elevation of the coast, he
pointed out to me evidence not only of the elevation of this

coast, but also of its subsidence, and expressed his convic-
tion that Port Jackson, Hawkesbury River, and other places

on the coast had been cut out by the action of fresh water, when
the coast was much higher than it is at present—in fact, that
these inlets had been at one time gullies exactly similar in

character to those which now exist in the Blue Mountains, and

which have been so obviously cut out by fresh water. Since

that time many bridges have been made along the coast, and

the borings made for foundations for these bridges have

special significance in connection with Mr. Clarke's opinion ;

and by the kindness of the Engineer-in-chief for Railways

and the Engineer-in-chief for Roads and Bridges I am
able to quote here some of these measures, which prove con-

clusively that the sea was at one time much lower than it is at

present. The soundings taken for the Parramatta Railway

bridge show 26 feet water, 32 feet mud and silt, 8 feet loose

sand, 12 feet hard sand, 10 feet loose sand: total, 88 feet.

George's River bridge—8 feet water, 87 feet mud and

sand, 9 feet black clay, 16 feet sand, 4 feet hard sand

:

total, 121 feet. Hawkesbury River bridge—44 feet water,

31 feet light mud, 87 feet black mud, 8 feet very hard sand :

total, 170 feet. In the road-bridge over the Parramatta River

—

41 feet «ater, 16 feet shells and mud, 15 feet sand, 9 feet blue

clay, 6 feet clays and shells : total, 87 feet. Ironstone Cove

road-bridge—26 feet water, 7 feet stiff blue clay, 36 feet very

stifi"blue clay, 15 feet yellow clay, 5 feet stiff black clay, 11 feet

sand and clay, 2 feet clean sand, 3 feet gravel and wood : total,

105 feet. Shoalhaven River road-bridge— 14 feet water, 103

feet mud and silt : total, 117 feet. The bottom of the Hawkes-

bury, therefore, where the railway-bridge is to be, is 170 feet

below the level of the sea to-day ; and when the rocks were

washed away to form the river-bed to that depth, the sea must have

been at least 170 feet below its present level, and the bearings

in Sydney Harbour and George's River indicate a similar

fact, if not to the same extent. Without going further into

this question, which is foreign to my present purpose, I think I

have said enough to show that the evidence for elevation and

subsidence of the land are about equal, the question before us

being. In which direction is the change going on now? In esti-

mating the value of the evidence quoted as to the rate of rise

in Queensland and South Australia, we must not forget that

when engineers adopt the usual rule as to mean sea level—that

is, as to the mean of high and low water at any time of the year—

they assume that all such means are equal or represent a constant

level, when in point of fact two such determinations of sea level

may differ by 8 inches or even more, and in the absence of a

self-registering tide-gauge, or constant observations extending

over a°year, n°o levelling referred to the sea in the usual way is

of any value whatever in such an investigation as that required

to determine whether the relative level of land and water varies.

I have already shown that Mr. EUery thinks there is no evidence

of present rising in Hobson's Bay, and the fact that at the tinie

the engineering levels referred to were taken in South Australia

and Queensland there were no self-registering tide-gauges to

determine accurately mean sea level, is sufficient to warrant us

in hesitating before we receive the evidence as to the rate of ele-

vation furnished from these colonies, which I quoted from Mr.

Clarke's report. Some few months since it occurred to me that

it would be desirable to put a self-recording gauge on Lake

George, with a view of keeping a continuous record of

evaporation and other changes of level in it ; and as soon

as the instrument could be got ready I put it up on the

west side of the lake, in front of Douglas House, which

is about a mile from the present southern end. The work

of erecting the instrument was completed on the afternoon of

February 18, and the pencil was put down on the paper

to begin its curious record at 7 p.m. on that day. At the time

the lake seemed calm as a millpond, and, looking at its smooth

surface, no one would have dreamed that such changes were gomg

on in it as began to reveal themselves so soon as the pencil

touched the paper, and in two hours the pencil had recorded a

rise and fall of about 2 inches. This is not a motion like the

ordinary wind-made waves, which pass by in two or three seconds,

but a slow and gradual rise, occupying an hour, and then a cor-

responding fall in about the same time, to do which a current

must first have set from north to south for an hour, and then re-

versed ; and if we consider for a moment the force necessary to

put a body of water 18 miles long, 5 wide, and 15 or 20 feet deep,

in such motion, we shall get some idea of the magnitude of the

forces at work. The record had not been going 24 hours when

it became obvious that these periodic motions in the level of the

water had a period of about two hours, and on the afternoon of

the second day a heavy thunderstorm passed over the south end

of the lake, and threw a little light on the cause of the pulsations.

The ?torm rain w'as very heavy and much of it must have run into

the lake, tending to raise the waters there. With the storm there
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came a violent squall of wind from tlie south, on to the south end
of the lake ; in a few minutes great foam-crested waves could be
seen in the middle, and the recording gauge at once showed what
was the matter ; the wind had blown the water away from the

south end and reduced the general level 3 inches. In 10 minutes
the squall was over, and the water began to recover its level, in

doing which the current set towards the south end of the lake,

and could be seen running past the jetty at the rate of about two
miles per hour. But it did not stop when the old level was
reached, the momentum carried it beyond that point, and raised

the water up at the south end of the lake. Then it turned and
ran back again, repeating this process time after time at intervals

of about two hours, the rise and fall getting gradually less until

in about eight hours the water was almost still, when sud-

denly, at 11.30 p.m., the water began to rise faster than

ever, and in 30 minutes had risen 4 inches ; it then turned

and fell nearly as fast as it had risen, and reached its

lowest point in I hour 41 minutes, having fallen exactly 6
inches. At Douglas House the night was fine and cahn,
without the sign of a storm. Yet it seems probable that a

storm passed over the north end of the lake, and started the

motion, which kept on at intervals of about two hours for 14
hours, the rise and fall gradually getting less. I was fortunate

enough to be present and see so much of the record and the cor-

responding weather. You have no doubt noticed that one set

of pulsations was started by a sudden fall, and the other by a
sudden rise, in the lake, and that the impulse which caused the

water to rise was greater than the other. .Similar impulses have
kept the lake in almost constant motion ever since, and when
once under way, they will go on throughout a gale of wind with
just as much regularity as in a calm. Ordinarily such a set of
motions lasts 10 or 12 hours, decreasing gradually as if the
friction of the water stopped it ; but on several occasions they
have kept on for days together. The most remarkable impulse
yet recorded was on the 14th of April, when the water was remark-
ably still, and had been so during the i ith, 12th, and 13th. At
lla.m. on that day Mr. Glover, who has charge of the gauge, saw
a thunderstorm coming down from the north, and went into the
recording-house to see its effect. The lake was rising fast, and
in-30 minutes rose 4 inches ; as the storm passed overhead the
rising ceased, and the lake at once began to fall, getting back to

its previous level in 15 minutes
; passing this point it fell 2

inches more— in all 6 inches—and then began to rise again, so
starting a series of pulsations that lasted five days. Rain came
with this storm, and on the 14th and I5lh measured by gauges at

each end of the lake I'lo inch rain fell, and this caused a rise of

l\ inches in the lake, which can be distinctly seen in the record
as something independent of the pulsations. With the rain there

was a strong breeze of wind, and by the third day after the water
had returned to its old level, all the rain having evaporate<l in

three days. In each of the cases I have mentioned so far the im-
pulses seem to have been given by a sudden storm breaking over
the lake, but there are other instances in which the impulse was
of a totally different character, and it seems as if a small force

properly managed was made to do duty for a large one, just as

we should set a heavy weight suspended by a string in motion by
giving it first a little push, and then adding impulse at each
swing. So the force, whatever it be, which in these cases acts

on the water in the lake, gives it a little start and gradually gets

it in motion. The best instance of this occurred on the after-

noon of April 5, at the time the lake was very quiet, and
suddenly the water rose an inch, and fell again within 30
minutes ; next time it rose an inch and a half, and fell 2

inches in three-quarters of an hour ; the next time it ro-e 2

inches, and fell 3^ inches in an hour ; it then rose 3f inches in

40 minute^;, and so started a series of pulsations which settled

down to two-hour intervals, and lasted twenty hours. Usually,
the rise and fall take about equal times, but now and then the
whole fall will take place in 14 or 15 minutes, and the corre-

sponding rise takes 1 16 minutes, and it is not very unusual to find

one in a ?et of twice the period of the others, as if one had been
left out. In fact the variations in the conditions of vibration are
very puzzling. With a view of finding out the most common
period I have measured 54 of the best defined amongst those
already recorded. Of these 33 have a period of 2 hours 1

1

minutes, five a period of 2 hours 5 minutes, six a period of 2

hours 17 minutes, and ten a period of i hour I2 minutes. The
periods of those on the Lake of Geneva are "2 minutes and 35
minutes. Of those in Lake George which have a period of 2

hours 1 1 minutes, some are the largest yet recorded, and others

only a half or a quarter of an inch rise and fall ; so that there
must be something which makes or tends to make the period 2

hours II minutes. It is noteworthy that at Lake George as

well as the Lake of Geneva, the short seich is not half the long
one ; but they bear about the same proportion one to the other
in each case. As to the cause of these motions in the lake I am
not prepared to say much at present. Further investigation is

needed, and I hope, by the aid of a recording aneroid already
there, and a recording anemometer to be erected shortly, to be
able to compare the changes of wind and pressure with the

changes in the lake ; but I do not expect to find everything.

Changes of level, &c., are going on in the earth surface,

which, from an astronomical pDint of view, are intensely

interesting, because they affect the instruments, and there-

fore the measures. They are very minute, and we have no
means of keeping a continuous record of them ; but it is

possible that if such changes aftect the lake they will be so mag-
nified by its comparatively enormous extent as to show , them-
selves on the recording instruments there. The baragraph at

Sydney has shown long since that thunderstorms come on with

a sudden rise of the barometer, which at times amounts to a

tenth of an inch. If such a change could affect one end of the

lake for a few minutes it would be equivalent to putting suddenly
on to it an inch of water, which would make itself known at

once by a rush to the other end ; but althov.gh such changes

must have some effect, I do not think it can be considerable,

because, as I have elsewhere shown, these storms move at the

rate of about 60 miles per hour, and are often 70 miles wide, so

that such a storm coming on to the lake would spread all over it

too rapidly to cause much motion in the water. I am here

assuming that the storms there are of the same character as those

which pass over Sydney, but they may be smaller when passing

the lake, and travel more slowly. Certainly the storm which I

saw coming down the lake did not traval with anything like such

velocity. M. Vaucher, who studied for years the motions of the

same kind which take place in the Lake of Geneva, considered

himself justified in saying: "The lake is disturbed when the

barometer is unsteady, and because of the varying pressure."

From what I have seen so far, the first part of this is true of

Lake George, but it is not because the barometer is unsteady,

but because at such times the wind is puffy and variable, aiid

imparts to the water its own peculiarity. Of the power of the

wind to set the water in motion I have mentioned several

instances to-night, which I need not repeat, but I may add that

the large impulses come from the north, because, as it seems to

me, the wind from that direction acting on the water, the whole

length of the lake has greater power than when blowing from

the south over a short stretch of water, the gauge is fixed about

a mile from the south end. But, although the wind is such an

obvious cause of the phenomena under discussion, I think the

barometric changes have some share in it, and there are some

changes recorded which, so far, I am unable to refer to any

cause. Mr. Russell then entered into details of the surroimdings

of Lake George, which, he stated, are of veiy great interest,

viewed in the light of discussions as to the possible change in

the amount of rainfall in the colony during long periods. The
persistence of level in Lake George, he pointed out, is very

strong evidence in favour of the view that there has been

no great change in the rainfall there for thousands of years,

and probably the same may be said of Australia. The rain-

fall on the lake in 1870, Mr. Russell said, was 50 inches,

double the average rainfall, which is 25 inches, and it is not to

be wondered at that the lake rose at an unusual rate. Still this

rain, heavy as it was, only served to cut little gutters in the older

deposits which had been brought down the gullies. The primary

object in placing the recording gauge on Lake George was to

ascertain the rate of evaporation from such a large body of

water, the conditions at the lake being very favourable for such

an investigation. The record began on February 18, and the

time since is too short to justify any assumption of the rate of

evaporation there ; but I may mention some of the facts that

have been recorded bearing upon this question. In 6S days the

level of the lake has fallen 7 inches by evaporation ; in this in-

terval, according to the records of rain-gauges at each end of

the lake, 3-55 inches of rain has fallen, so that, ignoring the

water which may have run from the hills during these rams, the

lake has lost all the rain falling into it and 7 inches more, that

is, loj inches. During the past 14 years the lake has lost by

evaporation 12 feet; and in May, 1878, the railway suivey

carried down the western side showed tliat the lake was then
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6 feet below its 1871 level, or 2225 feet above the sea. It ap-

pears, therefore, that in 7 years, 1871 to 1878, the lalce lost

6 feet ; and again, from May, 187S, to February, 1885, say

seven years, the lake again lost 6 feet by evaporation, and this

of course in addition to all the rain which fell during that

period. Taking the records at Goulburn and Gungahleen,

near the lake, the average rainfall for the first 7 years was

27-95 inches, and during the next 7 years 23-68 inches. One

would expect to find more evaporation during the drier years,

but this is not borne out by observations. From the rainfall and

recorded evaporation the lake, therefore, lost by evaporation at

least 3 feet per annum. I say at least, because some ram

water must have run into the lake in addition to that

which fell into it directly, but its amount cannot be deter-

mined. In future the recording gauge will determine this,

and perhaps then we may apply the experience gamed to

estimating how much ran in during the past fourteen years.

Lake George is called a fresh-water lake, and same have even

gone so far as to propose to use it as a reservoir for the supply of

towns. When there I ascertained that no one could use the

water on account of its purgative properties, one glass full being

quite enough to satisfy those who made use of it ; and it is there

said that the water running into the lake from the Currawang

copper mine had poisoned all the fish. This is not literally true,

for there are still fish in the lake ; but very many were killed

some years [since, presumably by the cause mentioned. I ob-

tained some of the water, and am indebted to Mr. Dixon, of the

Technical College Laboratory, for the following interesting in-

formation as to what the water contains :— It is quite evident

that with 187-5 grains of mineral matter per gallon the water

cannot be used for domestic purposes, and from the fact that this

matter is constantly being added to, it cannot improve, unless it

were possible to withdraw large quantities of the water, and supply

its place with rain-water ; but during by far the greater number

of years during which the lake has been known, viz., 64 years, the

supplyof rain-water going into it annually has not been equal to the

evaporation, and there is no other outlet. After the great flood of

1870 the lake, during the last 14 years, has gradually decreased

by nearly a foot per annum, and similar conditions existed before ;

and it is therefore obvious that it would not be possible to wash

out the salts with rain-water and artificial drainage except in wet

years—perhape once in 20 years. Extract Mining Depart-

ment's report, 1880 :
— 'Three samples of water from the Cur-

rawang Copper mines were sent for analysis, with special re-

ference to their poisonous action on the fish in Lake George, and

were therefore only examined with regard to the metals in

solution. The metals were present as sulphates, and are stated

below :—Water from the creek contains : Sulphate of copper,

I -12 grains pergallon ; sulphate of zinc, 16-78 grains per gallon
;

sulphate of iron, 0-43 grains per gallon. Water from the work-

ing shaft : Sulphate of copper, 17-67 grains per gallon ; sulphate

of zinc, 53'54 grains per gallon ; sulphate of iron, I -42 grains per

gallon. Water from the old shaft : Sulphate of copper, 6-42

grains per gallon ; sulphate of zinc, 7-20 grains per gallon ; sul-

phate of iron, 0-98 grains per gallon.' This water would
necessarily be poisonous to fish, and flowing into a lake without

outlet, would ultimately render the whole water poisonous.
' Technical College Laboratory, Sydney, 2nd May, 1885. My
dear Mr. Russell,—The water from Lake George contains 187-5

grains per gallon of solid matter dried at 212" F. The residue

has a strongly alkaline reaction, effervesces with acid, blackens

much on ignition, but does not show the presence of nitrates in

doing so. The metals present are aluminium, calcium, an 1

magnesium ; the acids chlorine, carbonic acid, sulphuric acid,

and phosphoric acid, the last two in small quantity. The salts

are probably arranged as chloride of sodium, sulphate of sodium,

phosphate of sodium, carbonate of sodium, and carbonates of

calcium and magnesium. The purgative properties of the water

are probably due to the salts as a whole, and especially the car-

bonate of magnesia. It should be borne in mind, however, that

waters containing much organic matter frequently have a purga-

tive effect.—Signed, W. A. DiXON. P. S.—Zinc and copper

are entirely absent.'
"

nection with the Normal School of Science and Royal School of

Mines, South Kensington.

First Year's Scholarships : — Jame-i Rodger, Andrew
McWilliam, Tom. H. Denning, John Richards.

Second Year's Scholarships :—Arthur E. Sutton, Thomas
Rose.
The following Prizes were also awarded :—Alfred V. Jenn ings,

the "Edward Forbes" Medal and Prize of Books for Biology ;

Arthur E. Sutton, the " Murchison Medal " and Prize of Books

for Geology; and the "Tyndall Prize" of Books for Physics,

Course I. ; Henry G. Graves, the " De la Beche" Medal for

Mining
; John C. Little and James Allen, " Bessemer " Medals

with Prizes of Books from Prof. W. Chandler Roberts for

Metallurgy ; Arthur W. Bishop and Peter S. Bulk, the

" Hodgkinson" Prizes for Chemistry.

Associateships, Normal School of Science :—Isaac T. Walls

(Chemistry, 2nd Class) ; Alfred Fowler (Mechanics, 1st Class) ;

George H. Wyatt (Physics, 2nd Class) ; Martin F. Woodward
(Biology, 1st Class).

Associateships, Royal School of Mines :—^John C. Little

(Metallurgy, 1st Class) ; Thomas A. Rickard (Metallurgy,

1st Class) ; Percy E. O. Carr (Metallurgy, ist Class) ; Walter

A. A. Dowden (Metallurgy, 2nd Class) ; Henry G. Graves

(Mining, ist Class) ; Ernest Woakes (Mining, ist Class).

Dr. Redwood has retired as Emeritus Professor from the

Chair of Chemistry at the Pharmaceutical Society. The vacancy

has been filled by the appointment of Mr. Wyndham Dunstan,

Demonstrator of Chemistry in the University Museum of

Oxford.

SCIENTIFIC SERIALS
Rauliatiiti del ReaU Istituto Lombardo, May 21.—A science

of criminal legislation in connection with the projected Italian

Penal Code, by E. A. Buccellati.—Note on the inscribed Etrus-

can arms and mirrors in the Fol Museum, Geneva, by Prof. E.

Lattes. —The system of projected homogeneous co-ordinates for

the elements of ordinary space, by Prof. F. Aschieri.—On the

separation of cream from milk, and the conditions tending to

accelerate the process, by Prof. G. Morosini.—Further researches

on the functions that satisfy the differential equation £!^ti=o, by

Prof. Giulio Ascoli.—Remarks on the Mexican skulls deposited

in the Civic Museum, Milan, by E. A. Verga.—Meteorological

observations made at the Brera Observatory, Milan, during the

month of Mav.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Science and Art Department.—The following Prizes,

Scholarships, Associateships. c&c, have been awarded in con-

SOCIETIES AND ACADEMIES
London

Royal Society, June 18.— " A Memoir introductory to a

General Theory of Mathematical Form." By A. B. Kempe,

M.A., F.R.S.
The object of the memoir is the treatment of the "necessary

matter " of exact or mathematical thought as a connected whole ;

the separation of its essential elements from the accidental

clothing -algebraical, geometrical, logical, &c.—in which they

are usually presented for consideration ; and the indication of

that to which the infinite variety which those elements exhibit is

The memoir opens with the statement of certain fundamental

principles, viz. :—Whatever may be the true nature of things

and of the conceptions which we have of them (as to which

points we are not concerned in the memoir to inquire) in the

operations of reasoning they are dealt with as a number of

distinct entities or units.

These units come under consideration in a variety of guises

—

as points, lines, statements, relationships, arrangements, inter-

vals or periods of time, algebr.aical expressions, &c., &c.—occupy

various positions, and are otherwise variously circumstanced.

Thus, while some units are undistinguished from each other,

others are by these] peculiarities rendered distinguishable. For

example, the angular points of a square are distinguishable from

the sides, but are not distinguishable from each other. In some

instances where distinctions exist they are ignored as not mate-

rial. Both cases are included in the general statement that

some units are distinguished from each other and some are not.

In like manner some pairs of units are distinguished from

each other while others are not. Pairs may be distinguished

even though the units composing them are not. Thus the angu-

lar points of a square are undistinguishable from each other.



JVA TURE \yitly 9, li

and a pair of such points lying at the extremities of a side are

undistinguishable from the three other like pairs, but are dis-

tinguishable from the two pairs formed by taking angular points

at the extremities of a diagonal, which pairs again are undis-

tinguishable from each other. Further, a pair, ab, may some-
times be distinguished from a pair, ba^ though the units a and /'

are undistinguished. Thus if a, b, c be the angular points of

an equilateral triangle, and barbs be drawn on the sides pointing

from a to b, from /; to c, and from c to a respectively, the angu-
lar points rt, b, c will be undistinguished from each other ; each

lias an arrow proceeding from it and to it, but the pair ab is

distinguished from the pair ba, for an arrow proceeds from a to b,

but none from b to a.

In the same way we have distinguished and undistinguished

triads, tetrads, &c.

Every collection of units has a definitey»r?«, due—(l) to the

number of its component units, and (2) to the way in which the

distinguished and undistinguished units, pairs, triads, &c. , are

distributed through the collection. Two collections of the same
number of units, hut having different distributions, will be of

different forms. The angular points of a cube and of a regular

plane octagon furnish examples of two systems of eight units,

having different distributions. In the former case there are

three sorts of pairs, in the latter four.

Each of the forms which a system of h units can assume
owing to varieties of distribution is one of a definite number of

possible forms, and the peculiarities and properties of the col-

lection depend, as far as the processes of reasoning are con-

cerned, upon the particular form it assumes, and are independent

of the dress—geometrical, logical, algebraical, &c.—in which
it is presented ; so that two systems which are of the same form
have precisely the same properties, although the garbs in which
they are severally clothed may by their dissimilarity lead us

to place the systems under very different categories, and even to

regard them as belonging to " different branches of science."

It may seem in some cases that other considerations are in-

volved besides "form," but it will be found on investigation

that the introduction of such considerations involves also the

introduction of fresh units, and then we have merely to consider

the form of the enlarged collection.

Taking these principles as a basis, the memoir, which is a

lengthy one of 426 sections arranged under 42 heads, discusses

the various forms which systems can assume, and gives some
general modes, graphical and literal, of representing them. The
genesis of algebras is considered, and the nature of the particular

forms dealt with in geometry, ordinary algebra, formal logic,

and other cases, is specified.

Zoological Society, June 16.—Prof W. H. Flower,

President, in the chair.—The Secretary read some extracts from
a letter addressed to him by Mr. J. Buttikofer, of the Leyden
Museum, calling attention to a paper published in 1857 by the late

Dr. Bernstein, concerning the material of which the edible birds'

nests of CoUocalia escuhuta are composed.—A letter was read

from Major-General Sir Peter Lumsden, K.C.B., giving details

of the place and time of capture of two young .Snow-Leopards

sent down from the Afghan frontier to Quettah, and intended

for the Society's collection.—Mr. Oldfield Thomas exhibited

and remarked on a specimen of a rare burrowing Rodent (M'/i-'ro-

cephalus glaber) procured by Mr. E. Lort Phillips during his

recent expedition in Somaliland, remarkable for having an
almost completely naked skin, and for its extraordinary habits.

—Dr. Guillemard exhibited a series of eight skulls of the Kam-
tschatkan Wild Sheep (Ovis nivicola), pointing out the difference

existing between it and O. canadensis.—Mr. W. T. Blanford

exhibited the skull and an imperfect skin of a supposed new
species of Paiadoxurus from the Pulnai Hills, Southern India.

—A communication was read from Dr. G. Hartlaub, F.M.Z.S.,
giving an account of a new species of Parrot of the genus
Psitlacula recently received from Barranquilla, U.S. of Colombia,
which he proposed to describe as Psitlacula sfengcli.—Dr.
Guillemard, F.Z. S., read the sixth part of liis report on the col-

lection of birds formed during the voyage of the yacht Marchesa.
The present communication treated of the birds collected in New
Guinea and the Papuan Islands.—Dr. Guillemard also exhibited

a very fine series of Paradiseida; obtained during the yacht's

voyage.—Mr. G. A. Boulenger read a paper containing a de-

scription of the German River-Frog [Rana escuhnta, var. ridi-

bunda, Pallas).—Mr. P. L. Sclater read the description of a

new species of Icterus, obtained by Mr. Hauxwell on the Upper
Amazons, which he proposed to name /. hauxwelli.—A second

paper by Mr. Sclater contained notes on the way in which Lemur
macaco carries its young, as observed in a specimen living in the
Society's Gardens.—Mr. A. D. Bartlett read some notes on the
female Chimpanzee now living in the Society's Gardens, which
he showed to be different from the ordinary Chimpanzee, and to

be probably the Troglodytes calvtis of Du Chaillu.—Dr. Gadow,
C.M.Z.S., communicated a memoir by Miss Beatrice Lindsay,
of Girton College, Cambridge, upon the Avian Sternum. The
different theories held as to the origin of the sternum having
been reviewed, the author proceeded, after an explanation of the

various types of structure examined, to give an account of her
own views. Miss Lindsay came to the conclusion that the keel

is an apophysis of the two halves of the sternum, and is not pro-

duced by the clavicles or any other parts belonging to the shoulder-

girdle ; also that the part of the sternum whereof the keel is an
outgrowth is itself of secondary origin, and that the various pro-

cesses of the sternum are produced by addition and not by resorp-

tion of bony matter.—Col. J. Biddulph read a paper on the Rocky
Mountain Sheep, in reference to the new geographical race lately

named by Mr. Nelson Ovis montana dalli, and confirming the

view that there are two distinct types or races of this sheep in

North America.

Geological Society, June 10.—Prof. T. G. Bonney, K.R.S..
President, in the chair.—Dr. A. G. Nathorst, of Stockholm,
was proposed as a Foreign Correspondent of this Society.—The
following communications were read :—Note on the sternal

apparatus in Iguamdon, by J. W. Hulke, F. R.S., V.P.G. S.

—

The Lower Palteozoic rocks of the neighbourhood of Haverford-

west, by
J.

E. Marr, F.G.S., and T. Roberts, F.G.S.—On cer-

tain fo^siliferous nodules and fragments of haematite (sometimes
magnetite) from the (so-called) Permisn breccias of Leicester-

shire and .South Derbyshire, by W. S. Gresley, F.G. S.

Linnean Society of New South Wales, April 29.—Dr.

James C. Cox, F.L.S., Vice-President, in the chair.—The fol-

lowing papers were read :—Revision of the genus Lamprima.
with descriptions of new species, by William Macleay, F. L. S.

—

Notes on the zoology of the Maclay Coast, New Guinea, by N.
de Miklouho-Maclay. This paper consists of a carefully detailed

account and description of a rare species of Macropiis, to which
the Baron gives the specific name of Tibol, the native name for

the animal. A plate accompanies the paper.—On two new
species of Dorcopsis from the south coast of New Guinea, by N.
de Miklouho-Maclay. This contains descriptions and illustra-

tions of Dorcopsis mculeayi 3X\A D beccari, two new species in the

Macleay Museum. This brings the number of known species

of the genus up to five.—The Australian sponges recently de-

scribed by Carter, by R. von Lendenfeld, Ph.D.—On the fer-

tilisation of Goodenia hcderacea, by Alex. G. Hamilton.—Notes

on the habits of Falco subniger a-ad Glareola grallaria, by K. H.
Bennett.—The geology of Dubbo, by the Rev. J. Milne Curran.

—Dr. J. C. Cox exhibited a sandstone nodule, the outer crust

of which to a considerable depth was stained with iron, the

original colour, as shown by the central portion, having been

white. Also a large Cephalopod, belonging to the family

Sepiidce and genus Sepia, which had been recently presented to

the Australian Museum by the Hon. William Macleay. This

unique specimen is about three feet long from the hinder part to

the apex of the arms ; the body is about eighteen inches long,

and eighteen inches broad, deeply notched at the lower margin,

and peaked in the centre at the neck, and arched on each side ;

the head is about eighteen inches from the body to the apex of

the arms. It is of a dark brown olive colour, quite smooth, the

tentacles are about two feet long, the cups on the arms do nut

correspond with any known species, nor do the cups on the

tentacles ; it is very like Sepia tuberculata of Lamarck, but no

tubercles exist on the surface, and it is much longer. Sepia

veriniculata of Quoy and Gaim. is very like it, but is only fifteen

inches long ; most of the species, however, of the genus have

been described from the shell.

Paris

Academy of Sciences, June 29.—M. Bouley, President,

in the chair—Remarks on Poinsot's theory, and on two move-

ments corresponding to the same polhodie, by M. G. Darboux.

—On Palmieri's experiments relative to atmospheric electricity,

by M. Faye.—Remarks on the same subject by M. Mascart.

—

Researches on isomery in the aromatic series. Heat of neutral-

isation of the oxybenzoic acids, by MM. Berthelot and Wernei

.
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—Note on the monument to be erected to the memoiy of Nicolas

Leblanc, inventor of artificial soda, by M. Eug. Peligot. For
various reasons it has been decided to jjlace in the Consen'atoire

des Artset Metiers the statue raised by international subscription

to Leblanc. In the report of the Committee it is stated that

the illustrious savant was born, not at Issoudun. as is generally

supposed, but at Yvry-le-Pre, Department of the Cher, on De-
cember 6, 1742.—Note on the peculiar properties of Poinsot's
" herpolhodie " curve, by M. J. N. Franke.—Remarks on the

same subject, by M. Darboux.— On the reduction of the problem
of the brachistochrones to canonical equations, by M. Andoyer.

—On the secular variation of the magnetic declination at Rio de

Janeiro, by M. Cruls.—On the crepuscular light, by M. P. J.

Denza. These after-glows, which seem to have become nearly

extinct during the )3ast winter, have again begun to appear about

the beginning of this summer. At Moncalieri, and in other parts

of Italy and Sicily, they became very intense towards the end of

May, and their brilliancy was even increased during the first

days of the month of June. On the 13th especially the effects

were most surprising, rivalling those w'itnessed during the winter

of 1883. The phases of the phenomenon have also closely 1

resembled those so often described during the periods of its

greatest intensity. The author considers that all this tends

more and more to confirm his own theory, that the crepuscular

lights are due, not to the Krakatoa eruption, but mainly to the

vapour of water disseminated throughout the higher regions of

the atmosphere.—On the reappearance of the crepuscuhar glows,

by M. A. Boillot. The author describes the effects seen at

Paris on June 12 and subsequently, and also considers that their

reappearance can scarcely be brought into connection with the

Krakatoa eruption of August, 1883.—On the nacreous crystals

of sulphur, by M. D. Gernez.—On the properties of the per-

sulphuret of hydrogen, by M. P. Sabatier.—On the nitrate

of 'anhydrous ammoniacal ammonia on iron, zinc, and some
other metals, by M. G. Arth.—Note on the reduction of the

hcxatomic alcohols, by MM. J. A. Le Bel and M. Wassermann.
—On a new method of preparing pyrocatechine, by M. J.
Meunier.—On the action of chlorine and iodine on pilocarpine,
by M Chastaing.—Note on the quantitative an.alysis of the
phosphoric acid present in the natural and mineral phosphates
employed for manuring the soil, by M. E. Aubin.—On the
development of the vascular glands in the embryo, by M.
Retterer.—On a new type of Sarcosporidies, by M. R.
Blanchard.—Calorimetric observations on children, by M. Ch.
Richet.—New researches on the regeneration of the nerves in

the periphery of animal organisms, by M. C. Vanlair.—A note
on the influence of the attraction of the moon on the creation of
the Gulf Stream was submitted, by M. Ch. Dufour.

Berlin

Meteorological Society, June 2.—Dr. Neuhau^s communi-
cated meteorological observat"ions instituted by him during a
voyage around the world from April to December last year.
During the whole passage through the Mediterranean Sea, the
Suez Canal, the Red Sea, the Indian and Pacific Ocean, he had
regularly every day made observations with a compared thermo-
meter, aneroid barometer, and psychrometer, of the temperature
and the atmospheric pressure every two hours from 6 a.m. till

8 p.m., and three times a day determinations of the humidity.
His attention was specially directed to determine these meteoro-
logical conditions within the tropics and more particularly in the
neighbourhood of the equator. Among the more noteworthy
results of these observations he showed that the daily range of
temperature over the Suez Canal amounted to 29" -2 F., from
a maximum of about 86°-o to a minimum of 56°-8, while the range
of temperature on the Red Sea was only about 6° -8 to g^-o,
and that on the Indian Ocean in the neighbourhood of the equator
was still less. The maximum temperature under the equator
ainounted nearly to 99°-5, and always coincided with the cul-
minating point of the sun. The opinion that the maximum
temperature in the tropics occurred at lo a.m. was not con-
firmed by the observations. What was observed on this
point was simply that the maximum temperature frequently
began in the region of the tropics at 10 a.m., and lasted two
hours, when, from some secondary cause or other, a small abate-
ment of only a few tenths of a degree might be observed just at
12 noon. Squalls and rain-showers were always accompanied
by a sinking of temperature which occasionally showed a
range of 4°-5. On his voyage from New Zealand to Hawaii
in June and July Dr. Neuhauss daily observed within the

tropics a constant rising of the temperature till evening,
reaching the maximum between 6 and 8 p.m. On the open
sea he nowhere found higher temperatures than those he had
observed on first crossing the equator. The registrations

of the barometer within the tropics exhibited the well-
known daily oscillation of the atmospheric pressure with two
maxima and two minima. The first maximum showed itself

at 10 a.m., the second at 6 p.m. It was remarkable that
the squalls and rain-showers did not affect the regular march
of the barometer. The hygrometric observations in the
tropics on the Indian Ocean yielded considerably less diiily

amplitudes than on the Mediterranean Sea and on the .Suez Canal.
The phenomena of the twilight on the Indian Ocean, whose
m.agnificence of colour was described, were particularly beauti-

ful. Very noteworthy were the obsen-ations on the duration
of the twilight, but a regular difference between the evening
and the morning twilight was not established. Their respective

durations on particular days were, on the other hand, very
unequal. The astronomical twilight

—

i.e. the time from sunset
till the last evanescence of light in the western sky—usually

lasted from an hour to an hour and a quarter. The
end of the twilight at sea could be precisely determined to

a second. A great charm was afforded in the observations
of the zodiacal light, which Dr. Neuhauss was able to watch
every morning before sunrise on the Indian Ocean. In the

evening with fatigued eyes the observation of the zodiacal light

was not successful. In the morning, on the other hand, the
bluish-white light pyramid could be followed by the eye to the

zenith. Its brightness excelled that of the brightest parts of the

Milky Way ; its light was quite steady without anj' quiverings,

and thus showed no polarisation. This phenomenon, still so

little understood, was recommended as an object of observation

to marine officers.—Prof. Sporer described a whirlwind observed
at Potsdam on April 15 at 12 noon. The air was quite still,

the sky perfectly clear, when, from a grassy sward begirt by
bu-h, an eye-witness observed the whirlwind arise. He first

heard a rustlinj in the leaves of the shrubs, and then observed

a column of dust, of about the height of the suiTOunding
inclosures, which, on its continued movement, split into two
vortices. One of these, or perhaps only a branch of one,

moving onward, without leaving any traces on its way, arrived

at a neighbouring garden, where, at a particular spot, it tore up
and carried aloft in a w hirling manner to a considerable height

the windows of several hot-beds, rending them in pieces. The
weight of each of these windows was about 30 lbs. Thence
the whirlwind advanced towards a neighbouring garden and tore

olT the windows, which were open in the direction from which
the whirlwind was coming. On its further course, which was
marked out by a powerful rushing noise and by a very high

dust-column, the whirlwind inflicted no more destruction. Prof.

Sporer was of opinion that the whirlwind originated and grew
in intensity over ground which was greatly heated, just as happens

in volcanic outbursts and high protuberances of the sun, when
in the one case ashes and in the other hydroge 1 aie swept aloft

over highly heated surfaces.

Physiological Society, June 5.—Prof. Brieger, following

up his communications of a year ago, reported on his further

investigations into the ptomaines. In his former communica-
tions the speaker had described five well-characterised bases

—neurine, muscarine, neuridine, and two other diamines—ex-

tracted from the ptomaines, which were developed in putre-

fying nitrogenous substances, and in the form of beautiful crys-

tallised salts, and had subjected them to precise chemical and
physiological analysis. As the result of this analysis, neurine,

muscarine, and a base similar to, but not identical with, tri-

methyldiamine had were found to be very violent poisons,

while the two others showed themselves to be less ijoisonous.

Seeing that the ptomaines must here be regarded as products o

the putrefactive bacteria, Prof. Brieger set himself the task

studying the products of pathogenic bacteria. He proceeded,

however, beforehand to investigate the ptomaines which de-

veloped under natural putrefaction in the case of human
corpses, and found that here quite different bases came 10

light than those which appeared under artificial putrefaction.

Immediately after death lecithin decomposed itself, and large

quantities of choline became developed, and, along with this

base, neuridine appeared on the third day of putrefaction, in-

creasing in quantity with the progress of putrefaction. From
the seventh day after death there came to view an entirely new
base, which, with hydrochlorate of platinum, yielded very
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beautiful crystals, and, both in this connection as also in the form

of hydrochlorate of gold and in its conjunction with hydrochloric

acid, had been searchingly examined. This base, altogether

different both in its quantities and in its composition from
the bases hitherto known, was named " cadaverine. " It

increased in quantity with time while choline and neuridine

diminished. Later on there appeared another new base

which was also characterised by its hydrochlorates of platinum

and gold, as likewise by its chemical composition, which the

speaker called "putrescine " and was able to show in the form of

beautiful crystals, both in a pure state and in the hydrochlorates

of platinum and gold. Both these new bases, cadaverine as well

as putrescine, acted but weakly on the animal organism. The
first possessed the well-known smell of coniine, which former

observers had ah-eady noticed in putrefying bodies. Besides

these weakly acting nitrogenous bases, there were found in the later

stages of putrefaction two diamines of very powerfully poisonous

effect, which, injected even in small doses in animals experi-

mented on, produced death under paralysis. These two were
presented in distinct crystals and isolated. A survey of the

whole series of isolated ptomaines taken from cornipting

nitrogenous substances showed that, contrary to the former

assumption, they were all simply compound, that they

were .all diamines belonging to the series of fats. Their

great resemblance to vegetable alkaloids rendered it neces-

sary that in the case of chemical investigations only such

alkaloids and bases should be deemed demonstrated to exist in a

dead body which had been isolated and had been presented in

their characteristic salt-crystals. In the endeavour to study the

bases produced by pathogenic bacilli Prof. Brieger had exa-

mined artificial cultures of bacilli, and first the typhoid bacillus

on peptone. This led to no positive result. It was the culture

of the typhoid bacillus on meat infusion and meat jelly which first

led to the isolation of two new intensely poisonous bases, one
of which, being injected in small quantities into animals, acted

similarly to neurine, producing death under a strong flow of

saliva, paralysis and diarrhcea, while the other produced only

violent exhausting diarrhcea. The small quantities of these

poisons did not yet, however, allow them to be sufficiently

characterised chemically. They appeared to be triamines, and
should be further investigated. The method adopted in the

course of this investigation promised additional important re-

sults.—Dr. 11. Virchow communicated the observations he had
made on the cells of the vitreous humour, regarding whicli the
opinion had hitherto been entertained that they were lymph cells

which had emigrated from the blood-vessels, and which, by
reason of their amceboid movements, presented the most various

forms either on the surface or in the interior 'of the vitreous

body. Dr. Virchow had first examined the vitreous body of

very different species of fish, and in the case of these animals,

which were provided with vessels of the vitreous humour, he
had established that the cells were perfectly fixed, invariable

formations, which manifested themselves so characteristically

that it was possible to distinguish the particular species

by the particular form of the cells of the vitreous humour.
This conclusion determined the speaker to examine the vitreous

humour of other cold-blooded animals, and he chose frogs

for this purpose, and had, besides, examined the vitreous

body in an Alpaca sheep and in the fowl. After a de-

scription of the methods of examination he had adopted,

he described minutely the forms of the cells of the vitreous

body he had found in these diffi;rent animals. In the case of

the sheep he found them ranged only on the surface in per-

fectly definite order ; they here consisted of small, round
nuclei surrounded by large masses of protoplasm manifoldly
sinuated and branched. In the case of the fowl the cells like-

wise lay on the surface of the vitreous body in regular arrange-
ment. The protoplasm surrounding the nuclei was, however,
in part drawn out lengthwise and branched at the ends, in part
stellate, divided into thin rays, in part irregularly arranged.
In the case of the frogs the greatest multiplicity of forms was
met with. The cells lay either between the blood-capillaries or
on them, and in this case were to be recognised only with great

difficulty. The nuclei were mostly longish, and around these
nuclei extended the delicate protoplasm, often spun out in fine

lines of fibres between the vessels, or covering them. In the
case of a few cells long processes extended from the protoplasm,
of which single pieces had detached themselves. In the case of
others the protoplasm had spread itself out into a very wide,
uncommonly delicate film covering the vitreous body. Other

cells, again, had granular protoplasm, and were either round,
with a large round nucleus, or were more or less lengthened to the
degree even of a filiform shape. To relate these difterent forms
of the cells of the vitreous humour each to an integral charac-
teristic difference in the species to which it belonged, was more
than the speaker had been able to accomplish. Towards the
solution of this problem further investigations would be required.

—Herr Aronsohn communicated the further experiences which,
in conjunction with Herr Sachs, he had collected relative

to the heat-centre in the cerebrum, discovered by him last

year. When on a perfectly definite part of the cerebrum
he pricked with a needle so deeply as to touch the parts

lying under the cortex, then he observed a rise of tempera-
ture in the rectum, in the muscles, and in the skin of

from about l° to 2° C. The prick had to touch the corpus
striatum in order to produce a rise of temperature, and in

point of fact it was only the median part of the corpus striatum

which, on being touched, gave rise to this result. No other
part, however nearly situated to this spot, could, on being
touched, produce this rise of temperature. The increase of tem-
perature continued for about three hours after the prick, and
affected the two sides even when the wounding of the brain was
only one-sided. Electrical stimulation of the same limited spot

produced a similar result. Whether there were ganglions lying

on the spot in question, which influenced the production of

warmth, or whether only definite nerve-tracts were touched,

was a question which could not be decided. In order to ascer-

tain the immediate cause of the increase of temperature, experi-

ments regarding the respiration, and determinations of the urea
were simultaneously carried out. These experiments showed
that immediately after the corpus striatum was pricked the in-

halation of oxygen and the exhalation of carbonic acid were in-

creased, and that the secretion of urea was augmented. It was
therefore clear that an increase in the metabolism generally

followed the prick, an increase which, in the opinion of the

speaker, was due to the heightened innervation of the muscular
system caused by the prick or the electrical stimulation.
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THE BIRDS OF LANCASHIRE
The Birds of Lancashire. By F. S. Mitchell, M.B.O.U.

Illustrated by J. G. Keulemans, Victor Proiit, &c.

Pp. xviii. 224. (London: Van Voorst, 1885.)

IMPORTANT as are the services which the writers of

county faunas have rendered to the study of British

ornithology every one knows, or ought to know, that such

works have a very variable value. In some cases the

geographical position of the county concerned is such as

to invest its avifauna with high interest quite apart from

the manner of its treatment, which may be, and in a few

instances that we could but will not name, has been of a

slovenly character. Or again, local considerations may

be comparatively insignificant, and yet the book, from

the combined knowledge and skill of the author, will be a

great and positive gain to zoological literature. Thus it

follows that the most pretentious works not unfrequently

fall short of even a moderate standard of excellence, while

that is attained or even surpassed by others put forward

with unpresuming modesty. It gives us great pleasure to

express our opinion that the little book now before us,

" The Birds of Lancashire," falls well within the latter

category. Its author, Mr. Frederick Shaw Mitchell, is

known to have been engaged in its preparation for several

years, and that he has used those years of preparation to

good purpose almost every page in the book testifies.

We have especially to commend his introductory remarks,

which prove that he has taken the proper and philo-

sophical view of the duties of a faunistic monographer,

while the rest of the book shows how efficiently he has

discharged them according to that view.

In these days the county of Lancaster, or at least its

southern half, with its swarming population, its tall

chimneys expelling tons upon tons of soot, and, still worse,

volumes of noxious vapours, its once limpid streams

drunk up by countless manufactories and returned to

their channels befouled with deleterious compounds, pre-

sents almost as poor a field for the outdoor naturalist as

can well be found in the United Kingdom. Nor does its

geographical situation offer the ornithologist much promise

for the pursuit of his study. Its coast-line, though ex-

tensive as that of English counties goes, is formed by the

recess of a land-locked sea ; and notwithstanding that as

yet we really know little of the routes taken by birds in

their migrations, there is nothing to induce the belief that

any much-frequented route will be found to skirt More-
cambe Bay, the sand-hills of Blackpool, or the estuaries

of the Ribble and the Mersey. Nor do the hills of its

interior, though rising to the height of nearly 2000 feet,

and even exceeding that in the northern detached
district of Furness, which contains the much admired
Coniston Water and Windermere, add greatly to the

attractiveness of a county which has the disadvantage of

lying on the wrong side of our island—for we take it to

be undeniable that in England birds, both as individuals

and as species, decrease in number as we pass from the

eastern to the western coast.

"The vast increase of population, and the scientific

Vol. XXXII.—No. 820

farming which drains every marsh, substitutes for every
bosky nook a rigid bank and paling mathematically
drawn, are the chief causes of the decrease both in species
and individuals which has taken place in the manufactur-
ing districts ; but it is astonishing how many still flourish

among the teeming millions which dwell there, and should
it be possible for air and water to become more pure,
there is no doubt that, except in the immediate vicinity of
buildings, little further diminution would occur.

" The way in which birds are driven away by the
extension of buildings, and by the conversion of a rural

into an urban locality, may well be instanced by the case
of Peel Park, Salford, which is one in point. Mr. John
Plant has kindly permitted me to use his notes, which
have been carefuU} kept since 1850, and which show the
following results :

—
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to say instructive study, and induces his fellow-subjects

to break the law by the price he offers for his " rarities."

Passing to another part of our theme we wish to

mention our author's remarks on the valueless nature of

nearly all the ordinary records with regard to the migra-

tions of birds. Many we are sure must have felt the truth

of the following statements ; but we do not recollect

having before seen it so explicitly put forth, and con-

gratulate Mr. Mitchell on perceiving its importance. He
says :

—

" The fact is, that very few of the observations, now so

numerously made, as to the movements of summer
migrants, are worth anything at all ; and if data are to

be collected on land of value commensurate with those

now being collected on information from lighthouses, &c.,

by the committee appointed by the British Association, it

will be necessary for the observer to fulfil something like

the following conditions : firstly, that he should be con-

tinuously engaged out of doors ; secondly, that he should

be entirely familiar, not only with the plumage of the

birds, but that he should be able to recognise most of

them when flying, and be thoroughly acquainted with

their song, their call and alarm notes ; and thirdly, that

he should have a knowledge of the food requirements of

each species, and be able, for instance, to infer, from the

plentifulness of such and such an insect, that such and
such a bird may be e,xpected to feed on it. Such a con-
junction can only be found in few individuals ; but if

every man in his leisure field-walks would, and especially

in connection with meteorological conditions, note the

other natural circumstances at the time of his first seeing

a spring arrival, a mass of information would be got

together, invaluable for the discovery of the laws of geo-

graphical distribution ; and until something of the sort is

done, and such information sifted and compared, I believe

those laws will remain, as they are now, dubious and
conjectural."

—

Introductory, pp. ix. x.

In the bibliographical portion of his work Mr. Mitchell

shows himself to be well read, and the selections he

makes from the writings of his predecessors seem to be

exceedingly judicious. If he errs at all, which we do not

say is the case, it is on the side of conciseness, and we

can imagine that many readers who have not access to a

good library would be better pleased had his extracts

occasionally been longer, so that, should his little book

reach a second edition, as it well deserves to do, this

point might be borne in mind by the author ; though we

cannot find it in ourselves to blame him on this account,

knowing the tendency to superfluity which prevails among
the ornithological writers of the present day. One un-

questionable merit Mr. Mitchell possesses. He is free

from the wish to exaggerate the importance of his subject

and is certainly not bent on making out a numerous list

of the birds of his county, as so many compilers of local

faunas have done, by giving fresh life to the most doubtful

reports which profess to record impossibilities. In one

case, indeed, he seems to us to have transgressed ; but

he may be pardoned for not being aware of the profound

mistrust that was entertained nearly five-and-twenty years

since by well-informed persons in regard to some state-

ments that were then made in a certain auction-catalogue.

The Swallow-tailed Kite should disappear from his list.

Lancashire, however, indubitably boasts the possession of

the only existing " British-killed" specimens of the Black-

throated Wheatear and the Wall Creeper—though an

exanifrfe of the latter is known to have been obtained in

Norfolk nearly one hundred years ago—and accordingly

a coloured figure (by Mr. Keulemans) of each of these

species is introduced. Some carefully drawn illustrations

of decoys, as well as several other ingenious modes of

netting or snaring wild birds, are also given, and these

add not a little to the interest of the book ; for, with the

e.xception of the plates in Rowley's not very accessible

" Ornithological Miscellany," we are not aware of any

representation of the mode of capture by " fly-nets," while

we think neither the " douker-net " nor the " snipe-pantle "

has ever been figured before ; and with respect to this last

term, which Mr. Mitchell derives "from the Anglo-Norman
'panter = a net or snare,'" we may observe that Olina in

1622, and Willughby after him, calls a certain kind of net

used in taking starlings, woodcocks, and other birds

pantiera—a word which seems to exist now in Italian as

pantera} Of course a work on the birds of Lancashire

could not be complete without a reference to Gerarde and

the Pile of Foulders, whereon bernacles turned to geese
;

but we are glad to see that Mr. Mitchell abstains from

sneering at the old herbalist's credulity, as so many
modern writers have done, though we must point out to

him that in these days to speak of a bernacle as " a

species of multivalve " is to use a somewhat vague if not

inaccurate expression. Let us add that a map of the

county and, so far as we have tested it, an excellent index

are among the merits of this satisfactory little book.

A CATALOGUE OF CANADIAN PLANTS
Geological and Natural History Survey of Canada.

Alfred R. C. Selwyn, LL.D., F.R.S., F.G.S., Director.

" Catalogue of Canadian Plants. Part II. Gamopetalre."

By John Macoun, M.A., F.L.S., F.R.S.C. 8vo, 200 pp.

(Montreal : Dawson Brothers, 1S84.)

ALTHOUGH this is only a catalogue of names and

localities, it is a work of much interest and one that

has been greatly needed by European botanists and

botanical geographers. The flora of the north temperate

zone in both hemispheres is so very similar in general

character that nearly half of the genera of the Canadian

area and a large number of the species reach to it all the

way from Britain across Europe and through Siberia, and

the remarkable longitudinal differentiation of the flora of

the L'nited States renders it a matter of much interest to

be able to trace out the dispersion of the species through

the more northern areas of the Continent. The " Flora

Boreali-Americana " of Sir Wm. Hooker is now forty

years old, and all that has since bsen worked out about

the Canadian species and their distribution has never

been put together and published so that it was available

for general use. The first portion of the present Cata-

logue, which was issued in 1883, contained the Polype-

talous natural orders ; including naturalisations the

number of Polypetalous genera was 243, and of species

907. The present part contains the Gamopetalse, and

carries up the number of genera to 498, and of species to

1 81 1. So that the total number of flowering plants noxV

known in British North America may be estimated at

about 3000 species against 10,000 or 12,000 now known

in the United States. One of the most remarkable points

See also Prof. Skeat's "Etymological Dictionary" (p. '415) sub voct- -
i of its use by Chaucer and others.
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about the Canadian flora is how extremely few species

enter into it that are not found in the United States. The
general question of the characteristics of the North

American flora was fully discussed by Dr. Asa Gray in

an address to the biological section of the British Asso-

ciation at Montreal, which was published in the issue for

November, 18S4, of the American Journal of Science.

Two of its leading characteristics as compared with

Europe are the abundant development of peculiar types

of Composite and Ericacea;. It is to this present cata-

logue that we must turn for full details on such matters

as these in application to the northern area. One of the

most curious instances of a locality for a well-marked

plant widely distant from its main area is furnished by
the occurrence of Calluna vulgaris in very small quantity

in Newfoundland, Cape Breton Island, and Nova Scotia.

It is not known on the American continent, and the

genus Erica is entirely absent. A large number of

common European plants, such as Bellis perennis, Chrys-

anthetnwn Leucanthemuni, Tussilago Farfara, Hyoscy-

amus niger, and Anagallis arvensis are fully naturalised

in Canada. Some British species, such as Gentiana
Amarella and Hieraciiiiii uinbellatuin are represented in

Canada by varieties mostly readily distinguishable from
the European type. Of plants alpine in their European
range which are widely spread in British North America
we have instances in Loiseleuria procuinbens, Arctosta-

phyllos alpina, Linncea borealis. Lobelia Dorimanna,
Vaccinium tiliginosum, and V. Vitis-idcca ; and of plants

of wide European and British dispersion at a lower level

in Campanula rotundifolia, Achillea Millefolium, Vi-

burnum Opulus, Pyrola minor, a.\\6i Anilromeda polifolia.

Mr. Macoun has consulted Dr. Asa Gray and Dr. Sereno
Watson on all points of doubtful identification, and used
the same nomenclature and standard of specific limita-

tion.
J. G. B.

LETTERS TO THE EDITOR
[ The Editor does not hold himself responsiblefor opinions expressed

by his eorrespondents. Neither can he undertake to return,
or to correspond with the writers of, rejected manuscripts.
No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters
as short as possdile. The pressure on his space is so great
that it is impossible othei-mse to insure the appearance even
of communications containing interesting and novel facts.]

The Zoology of Dr. Riebeck's "Chittagong Hill Tribes.''—The Gayal and Gaur
In Nature for June 25 (ante, p. 169) there appeared a review

of the late Dr. Emil Riebeck's " Chittagong Hill Tribes." The
contributions of the specialists who are entitled "the foremost
naturalists of Germany " are mentioned as " separate mono-
graphs of great value."

This is no stinted praise, and as one of the separate mono-
graphs, that on the zoology, by Dr. Julius Kuhn, is especially
noticed, I took the earliest opportunity of reading what I antici-
pated would prove a very interesting essay on the fauna of a
rather imperfectly-known region.

I will only say that I was disappointed. The zoological
" monograph" consists of four pages, two and a half of which
are taken up by Dr. Kuhn's remarks on the gayal and gaur.
These are the only portions deserving notice ; the remaining
page and a half contain notes, all trivia', and some seriously
incorrect, on skulls of a rhincceros, a bear, and a monkey, of
only one of which a specific determination is attempted, and in
that instance the name given is, I believe, wrong. Perhaps
these notes are not by Dr. Kuhn, for his observations on the
gayal {Bos frontalis v. gavieus) and the gaur [B. gaurus v.

cavifrons) show some acquaintance, though an imperfect one,
with the literature of the subject. Your reviewer credits Dr.
Kuhn with the discovery that " the gayal or wild o.x of Bengal,
Assam, and Further India does not differ specifically from the
gaur of India proper," and Dr. Kuhn writes apparently under
the impression that the occurrence of the gaur east of the Bay
of Bengal is not known. The range of the gaur throughout
Assam, Tipperah, Chittagong, Burmah, .and the Malay peninsula
has, however, been well known for thirty years at least, and has
been repeatedly described by Cantor, Blylh, Jerdon, and other
naturalists, whilst the head of a Tenasserim gaur was well
figured nearly fifty years ago in the Journal of the Royal .\siatic

Society (vol. iii., 1836, p. 50). The fact that the wild gaur is

called gayal by the natives of some parts of India is also not
new. The name by which the lame gayal. Bos frontalis, is

generally known in the country is not gayal, but mithan.
Dr. Kuhn's principal object is to show that the gayal may

be a domesticated race of the gaur. It would be impossible to

do justice to the subject without going into considerable detail,

but the first stage in the inquiry is one to which no reference is

made by Dr. Kuhn. This is the question whether Bosfrontalis,
the gayal, exists as a distinct species in the wild state, as stated

by Lambert, Colebrooke, Horsfield, Blyth, and others, or

whether, .as lately urged by Mr. J . Sarbo {Proc. Z. S. , 18S3, p. 142),
there is no such thing as a wild gayal. A very valuable contri-

bution to the history of these animals was published twenty-five
years ago by Blyth in the fournal of the Asiatic Society of

Bengal, vol. xxix. p. 282, in a paper " On the Flat-horned
Taurine Cattle of South-East Asia." This paper was, I think,

subsequently republished in either Land and Water or the

Field, but I am not certain. One most important circumstance
mentioned by Blyth on apparently excellent authority is that the

gaur is kept tame in the interior of the Chittagong hills, and, as

a tame animal, is quite distinct from Bos frontalis. If this is the

case hybrids are very likely to occur, for the gayal breeds freely

with the much less nearly allied zebu, and such hybrids may
account for the occurrence of forms intermediate between the

gayal and gaur. An indication that such forms exist is, so far

as I can see, the only evidence brought forward by Dr. Kuhn in

favour of the gayal being a domesticated race of the gaur, his

main argument ; his supposed discovery that the tame gayal and
wild gaur inhabit the same country being a singularly fine

example of a nidus, equcE.

It will, I hope, be understood that these observations apply

solely to the zoological portion of Dr. Riebeck's work ; though, in

connection with this, in another part of the book, I remark that

Plate 14, Fig. 2, which represents a rodent's—probably a

squirrel's—skull, is called in the explanation of the plate "the
skull of a musk-deer "

! Your reviewer's opinion of the work
is doubtless founded on the anthropological and ethnological

portions ; I only dissent from tire views expressed as to the

zoological monograph. W. T. Blanford
July It

"The Fauna of the Seashore"

In the abstract of Prof. Moseley's interesting lecture on "The
Fauna of the Seashore," published in the current number of

NATtJRE (p. 212) several agents are referred to as competent to

call into play the tendencies to vary which ai'e embodied in each
species. These, whether suggested by Prof Loven or the

author of the lectur-e, include—light and shade, temperature,

currents, food, enemies, favourable condition of water for respira-

tion, and the variation of conditions produced by tides. I

venture to think that one very important factor in the variation

of the marine fauna, if not the most important, has been left out

of the list : I refer to marine waves.

The action of waves on the littoral fauna is not only extremely
severe, but it is of constant recurrence ; and failure to resist it

does not merely involve some minor disadvantage or incon-

venience to the object attacked, but its very existence.

A, point commonly overlooked by naturalists is the severity of

the wave-action arising from the reciprocal character of the
wave-currents. Human bipeds occasionally experience the in-

convenience of a shifting current when encountering opposing
blasts of wmd at some street corner during a gale. The marine
littoral fauna, living in a much denser medium, encounter two
analogous currents for every passing wave heavy enough to affect

the bottom, and have to encounter these currents without cessa-

tion for the days or weeks the tform may last. Any failure to
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resist this inexorable enemy on the part of the shallow water
denizens of the sea or any encroachment on exposed areas during
fine weather by animals unfitted to meet the storm will incur the

penalty of death.

The prime necessity for every member of the littoral fauna is

the power of resisting the attacks of waves ; and every develop-
ment and variation undergone by such littoral fauna must of

necessity have been carried out under the immediate control of
waves.

If, as Prof. Moseley tells us, it was in the " littoral zone . . .

that all the main groups of the animal kingdom first came into

existence," we may go further and say that these main groups
were modelled by the ceaseless action of waves, as these in their

turn were brought into being by winds raised by solar heat.

Thus the early stages of evolution can be carried back directly,

by the two short links of wind and wave, to the sun itself.

One point that I have never published myself or seen recorded
by others, is the curious conflict that may be observed between
wave- and tidal action. For example, a shell with a wide bathy-
metrical range, from tide-marks to, say, fifty fathoms, may
evince a tendency towards the elaboration of a useful form and
sculpture, in the deeper water ; whereas, between tide-marks

the two daily checks to growth arising from the fall of the tide

would immediately check any such variation in sculpture, and
the altered form would no longer be best suited to the along-
shore conditions.

Moreover, as the form best suited to tide-marks is often in

conflict with that best suited to deeper water, the form of a

species living between tide-marks might soon diverge from that

of the same species frequenting deeper water. As a possible

instance I would adduce the case of Trochiis zizyphinus and
T.granulatus. These gasteropoda have always, I believe, been
considered distinct species ; but I have in my possession speci-

mens from about fifteen fathoms, showing a distinct passage
between the smooth zizyphinus and the sculptured granulatus,

and this both in outline and sculpture.

I regret that I have been unable to obtain odontophores of the

intermediate forms to ascertain if they confirm the passage from
the one species into the other. It is, I think, evident that though
T. zizyphinus can retain its form in deep water, T. granulatus
could not retain its symmetrical granulated sculpture were it to

invade the tidal strand.

The variety of method exhibited by the littoral fauna in

resisting wave-currents affords a most interesting subject of

research. Take for instance an exposed ledge of rock—no hypo-
thetical one—with sturdy limpets living on it, the fragile Phola-
didea papyracea living in it, and the hardy little Littorina

ohlusata clinging to the sea-weed. A storm attacks the trio, and
tests their several methods of defence. The limpet is safe on
the rock, the Pholadidea in it, and the Littorina, though at once
washed off' its feeble support, is safe, thanks to its solid shell,

from the utmost violence of the storm. The tenacious hold of

the limpet on the solid rock and the feeble adherence of tlie

Littorina to the sea-weed indicate very opposite methods of

meeting a common danger.

In conclusion I would put in a plea for working-models of the

sea in some of our new aquariums. When one sees in a tranquil

tank such a fish as the gurnard with its far-spreading feelers

ready to steady itself amid swinging wave-currents, one would
like to see its machinery brought into action. A gentle swing-
ing motion could be easily imparted to the waters of a tank,, and
under such conditions the observer would see the animals use

the special appliances they possess for resisting or evading their

most formidable enemy. Arthur R. Hunt
Torquay, July 6

"New System of Orthography for Native Names of
Places "

Allow me room for a few remarks on the Royal Geographi-
cal Society's "New System of Orthography for Native Names
of Places," just published in your number for July 2. The
Society has earned the thanks of the public for grappling with
the neglected and vexatiously inconsistent question of place-

name spelling. Attention was called by myself to this subject

in Notes and Queries of May and July, 1884, and I can take no
exception to the vowel and consonant system suggested by the

Society, save to the retention of the un-English letter x and to

one other particular.

This latter exception deals with the statement contained in

]iaragraph (2) that " no change will be made in the spelling of

names that have become by long usage familiar to English
readers—as Calcutta, Cutch, Celebes, Mecca, &c." Now, why
make even these exceptions to the excellent rules laid down ?

Exceptions are always a nuisance, and in the cases of justifiable

reforms prove more often than otherwise the means whereby the
benefits of such reforms are frustrated altogether. A little more
boldness by the Society in grasping the nettle is wanted ; and
while an improved alternative spelling would soon become
familiar to the public, the help given by this concession to

logical consistency would encourage reforms both here and in

other fields. The attempt to consider the public convenience
here illustrated is, I believe, unnecessary ; while the seeking to

preserve historical spellings, as with other historical and vener.

able anachronisms, conies to this—that the progress of reform is

continually becoming hidebound and stunted, if not stopped
altogether, by the impossible attempt to energise distinct stages

of growth at one and the same time. It is earnestly to be hoped
that the Geographical Society, upon whom the mantle of
" Bahnbrecher " in spelling reform has suddenly fallen, will do
the wise thing here, and boldly declare against all "exceptions"
to wholesome, justifiable improvement.
The need for, and the influence on other departments of

spelling reform, of bold action on the part of the Society is

illustrated by the retention of the letter x. In any reform scheme
of the spelling of English place-names—the next urgent ques-

tion to the above—the abolition of this letter will stand in the

fore-rank of improvements. Witness its mischievous working in
" Boxted"(Buckstead), "Hoxton " (Hogstonin 1790), "O-xted"
Ocksstead), Huxtable (Huckstable), &c. ! N.

July 9

Recession of Niagara Falls in 133 Years

The fallacy of Lyell's guess at the rate of recession was
always plain if we referred to the first accurate account, that of

the Swedish traveller Kalm, in Gent. Mag., January, 175' J

since which the gorge has both been enlarged full 100 acres,

and had miles of its bed deepened many feet. In p. 16, col. I,

A, he said :
" Canoes can go yet half a league above the be-

ginning of the carrying place, . . . but higher up it is quite

inapossible, the whole course of the water, for two leagues and
a half up to the great fall, being a series of smaller falls, one

under another.'" Now plainly this whole series have so levelled

their bed that the main falls now descend some 160 feet instead

of the "137 feet" that he repeatedly maintained (col. 2, E) to

be the utmost the engineers, "with mathematical instru-

ments," then admitted. But as for the plan, he is yet more
definite, P. :6, col. I, E: "The river (or rather .strait) runs

here from south-south-east to north-north-west, and the rock of

the great fall crosses it, not in a right line, but forming almost

the figure of a semicircle or horse-shoe." (Prof. Tyndall has

well remarked that, the upper stream having probably been
always much wider than the gorge, the chief fall has always

been concave ; but Kalm's view makes it appear very slightly

so, and we know that very flat segments are, by a perspective

illusion, commonly thought semicircles or even "horse-shoes.")
" Above the fall, in the middle of the river, is an island, lying

also south-south-east and north-north-west, or parallel with the

sides of the river ; its length is about 7 or 8 French arpents (an

arpent being 120 feet). The lower end of this island is just at

the perpendicular edge of the fall." He proceeds to tell how
this island, once thought inaccessible, had been the scene of the

heroic rescue, twelve years before, of two Indians by two others.

Then, p. 18, col. 2, F. :
" The breadth of the fall, as it runs in

a semicircle, is reckoned to be about 6 arpents. The island is

in the middle of the fall, and from it to each side is almost the

same breadth " (barely 350 feet then, but in his engraving not

half that). " The breadth of the island at its lower end is two-

thirds of an arpent or thereabouts." His view makes it but

o«e--third the height, i.e., one-third of " 137 feet."

Now this mere reef, about 900 feet by less than 80, was plainly

one whose length the falls were reducing. Is there the least

ground for holding they have ever reduced Goat Island (now
ten times larger than that) or will reduce it one rood ? But,

prolong "Luna Islet" north-north-west till 900 feet long, and

you will have the site, I submit, of Kalm's middle rock, barely

350 feet from the point Mr. Wesson marks, on Fig. 2, " New
York Shore," and about as much from a Canadian point west-

south-west of it. As for Goat Island, it cannot, in his time,

have yet been touched by the falls, but may be one of those the

hunters had habitually visited above. His description can
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be so well plotted on this last survey that the amount of gorge

excavated since 1750 should be knowable to an acre. The west

fall, then, only slightly the larger, has ever since been widening,

lowering its edge, and getting more of the stream ; so that the

east one, comparatively stationary, retaining its height and de-

creasing in volume, must dry up, and its bed and all the isles

become part of New York State. E. L. Gareett
July"

Sky Glows

Ever since the sunsets of 1883 and last year there has been

at times an abnormal glare both before and after sundown. But

I have seen nothing in the way of twilight effect so strange as

that of Monday evening, the 6th, when about 10 p.m. a sea of

luminous silvery white cloud lay above a belt of ordinary clear

twilight sky, which was rather low in tone and colour. These

clouds were wave-like in form, and evidently at a great eleva-

tion, and though they must have received their light from the

sun, it was not easy to think so, as upon the dark sky they

looked brighter and paler than clouds under a full moon. A
friend who was with me aptly compared the light on these

clouds to that which shines from white phosphor paint. This

effect lasted for some time after 10 p.m., and extended from west

to north, the lower edge of the clouds, which was sharply defined,

was about 12° above the horizon. ROBT. C. Leslie
6, Moira Place, .Southampton, July 8

Black and White

My daughter has two terriers, one black, the other white ; she

has noticed that in the dusk of the evening the black dog is

much more visible than the white one, and has asked me the

reason for this fact. I cannot properly explain why a white or

light coloured garment shows much less in the dusk than a dark

coloured dress, but this is a well-known fact to all sportsmen
who shoot ducks at night, when it is their custom to we.ar a

night shirt or other white dress over their ordinary costume.

When the black and white dogs are playing together in the dusk
of evening, the black dog can be distinctly seen when the white

dog, at the same distance, is quite invisible. Will you please

explain this? Wm. E. Warrand
Bught, Inverness, July 8

" Foul Water'

During a brief stay at Beaumaris in June 1883, and again in

June 1884, I had frequent opportunities of observing the "ge-
latinous masses " mentioned by Mr. Shrubsole as occurring in

large numbers at Sheerness-on-Sea. I first noticed them in

1883, while procuring a supply of water for my marine tanks at

home. They then existed in very large numbers, and as I had
no means of filtering the water before returning to Manchester,
I almost expected to find it " foul " upon my arrival. I was,

however, agreeably disappointed. The "gelatinous masses"
had settled at the bottom of the jars, and were apparently dead.
While at Beaumaris I subjected a few specimens to microscopical
examination, but being busy with other work did not learn more
than is given in Mr. Shrubsole's description.

M.anchester Herbert C. Chadwick

Earthquake-Proof Buildings

Unless my memory plays me very false a number of light-

houses secured against earthquake shocks by saucers and balls

were built in Jap.an just about twenty years ago from the designs

of Mr. Stevenson of Edinburgh. Wm. Muir
The London Institution, Finsbury Circus, E.C.

THE QUESTION OF CIVIL AND
ASTRONOMICAL TIME

/^NE of the points made at the Washington Congress
^'' was that if Universal Time (surely Earth-Time or
Prime Meridian Time would be a better term) were
generally accepted, astronomical time might be abol-
ished, astronomers accepting the new day of twenty-four
hours commencing at midnight.

Since the Congress the question naturally has been

well considered, and we think it desirable that we should
now refer to some of the most important opinions which
have already been given, not only as regards the desira-

bility of the change, but as to the time at which that

change should be brought about.

Among the first to accept the resolution was the
Astronomer- Royal, for theinternal use of the Observatory
of Greenwich. Many opinions were collected at an early

date and forwarded by Mr. Chandler, the Secretary of the

U.S. Navy to the Senate. This action grew out of an
order of Commodore Franklin, the Superintendent of the

U.S. Naval Observatory, to adopt the new time on
January i, 1S85 ; this was communicated to Prof.

Newcomb, the Superintendent of the American Nautical
Almanac, and drew a reply from Prof. Newcomb, from
which we make the following extract :

—

"(i) The Conference expresses the hope that as soon as may
be practical the astronomical and nautical days will be arranged
everywhere to begin at mean midnight.

"(2) That east longitudes shall be counted as plus and west
longitudes as minus.

" The first of these recommendations proposes a change in

the method of counting astronomical time which has come down
to us from antiquity, and which is now universal among astro-

nomers. The practice of taking noon as the moment from
which the hours were to be counted originated with Ptolemy.
This practice is not, as some distinguished members of the

Conference seem to have supposed, based solely upon the in-

convenience to the astronomer of ch.anging his day at midnight,

but was adopted because it was the most natural method of

measuring solar time. At any one place solar time is measured
by the motion of the sun, and is expressed by the sun's hour
angle. By uniform custom hour .angles are reckoned from the

meridian of the place, and thus by a natural process the solar

day is counted from the moment at which the sun passes over

the meridian of the place or over the standard meridian. For the

same reason sidereal time is counted from the moment at which
the vernal equinox passes over the meridian of the place, and
thus the two times correspond to the relation between the sun

and the equinox.
" It would appear that the Conference adopted the recom-

mendation under the impression that the change would involve

nothing more than the current method of reckoning time among
astronomers, and could therefore be made without serious in-

convenience. A more mature consideration than time permitted

the Conference to devote to the subject would, I am persuaded,

have led that distinguished body to a difterent conclusion.
" A change in the system of reckoning astronomical time is

not merely a change of habit, such .as a new method of counting

time in civil life would be, but a ch.ange in the whole literature

and teaching of the subject. The existing system permeates all

the volumes of ephemerides and observations which fill the

library of the astronomer. All his text-books, all his teachings,

his tables, his formuUe, and his habits of calculation are based

on this system. To change the system will involve a ch.ange in

many of the precepts and methods laid down in his text-books.

" But this would only be the beginning of the confusion.

Astronomical observations and ephemerides are made and printed

not only for the present time, but for future generations and for

future centuries. If the system is changed as proposed the

.astronomers of future generations who refer to these publications

must bear the ch.inge in mind in order not to misinterpret the

data before them. The case will be yet worse if the ch.ange is not

made by all the ephemerides .and astronomers at the same time

epoch. It will then be necessary for the astronomers of the

twentieth century, using ephemerides and observations of the

present, to know, remember, and have constantly in mind a

certain d.ate different in each case at which the change was
made. For example, if, as is officially announced, the Naval
Observatoiy introduces the new system on January i, 1885, then

there will be for several years a lack of correspondence between
the system of that establishment and the sy.stem of the American
Ephemeris, which is prepared four years in advance.

" It is difficult to present to others than astronomers who have

made use of published observations the confusion, embarrass-

ments, and mistakes that will arise to their successors from the

change. The case can be illustrated perhaps by s.aying that it

is of the same kind .as—though in less degree than—the con-

fusion that would arise to readers and historians in the future if
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we should reverse or alter the meaning of a number of important
words in our language with a result that the future reader would
not know what the words meant unless he noticed at what date
the book was printed. The words would mean one thing if

printed before the date of change, and another if printed after.

"It is worthy of attention that even the republican Govern-
ment of France in 1790, which .adopted a new calendar, did not

venture to change the old system in its astronomical ephemeris.
"I see no advantage in the change to compensate for this

confusion. Ifastronomical ei)hemerides were in common use by
those who are neither navigators nor astronomers the case would
be different. But, as a matter of fact, no one use^ these publi-

cations excejit those who are familiar with the method of reckon-
ing time, and the change from astronomical to civil time is so

simple as to cause no trouble whatever.
" The change will affect the navigator as well as the astro-

nomer. Whether the navigator should commence his day a*

noon or midnight, it is certain that he must determine his

latitude from the sun at noon. The present system of counting
the day from noon enables him to do this in a simple manner,
since he changes his own noon into the astronomical period by
the simple addition or subtraction of his longitude. To intro-

duce any change whatever into the habits of calculation of unedu-
cated men is a slow and difficult process, and is tlie more difficult

when a complex system is to be substituted for a simple one. I

am decidedly of the opinion that any attempt to change the form
of printing astronomical ephemerides for the use of our navigators
would meet with objections so strong that they could not b:
practically overcome.
"The second conclusion which I wish to consider is that

which proposes to reverse our method of assigning alge-

braic signs to the longitudes by counting cast longitudes
as plus, and west longitudes as minus. The present
system was adopted some fjrty years ago in Germany as

being the most natural, because longitude was measured upon
the earth by the apparent motion of the sun and stars from east to

west, and it seemed most natural to count the direction of this

motion as algebraically positive. This system has been adopted
in the American Epheoieris since its origin, and all its tables and
formulas which involve the application of longitudes have been
constructed on this principle. To reverse this method will

cause error and confusion to every one using the Ephemeris
without, as far as I can see, the slightest compensating adv.-int-

ages. I am therefore of opinion that it should not be adopted.
"I respectfully submit that in view of these considerations no

change should be made in the mode of reckoning time em-
ployed in the publications of this office until, by some inter-

national arrangement, a common date shall be fixed by all

nations for the change.
''

Prof. Newcomb adds a list of changes in the American
Nautical Almanac required when the astronomical da\- is

reckoned from inidnight.

" Page I of each month : The numbers on this page Ijeing

given for Greenwicli apparent noon, the question whether they
shall remain unchanged or be given for Greenwich apparent
midnight will have to be decided by competent authority.

" Page 2 of each month to correspond with the new mode of
reckoning these numbers would be given for mean midnight,
which would change the whole page.

" Page 3 of each month : Nearly the same remark applies to

these ]-).ages as to page 2. When the change is m'ade there will

be a discontinuity of half a day in the comparison of the sun's

longitudes before and after the change.
" Page 4 to correspond strictly to the new reckoning, the

columns noon and midnight on this page would have to be
interchanged. This might lead to errors on the part of the com-
puter accustomed to the old system inadvertently forgetting the
change which had been made. If not made the system would
be a mixed one.

" Pages 5 to 12 : All the numbers on these pages will be
differently arranged when the hours are counted from midnight.

"Pages 13 to 18 : The lunar distances will have to be given
for midnight on the first column of the left-hand pages, and for

noon on the first column of the right-hand pages, thus reversing
the placing of the numbeis on the two pages.

"Planetary ephemerides: These will naturally have to be
given for midnight instead of noon, and the signification of all

the numbers will therefore be different. There will also be a
discontinuity of half a day in the progression of the series of
epochs at the time the change is made.

^

" Moon's longitude and latitude : The indications of the times
gi /en in this part of the Ephemeris will be altered by half a day.
Th; result would be that a computer inadvertently forgetting the
change would take out a result half a day in error.

" Sidereal time of mean noon: W^herever this quantity was
given throughout the Ephemeris it would, on the new system,
have to be replaced by the sidereal time of mean midnight.

" Transit ephemerides : These would remain unaltered except
the column of mean time of transit, which would be changed by
12 hours.

"Changes of nearly the same kind as in the planetary
ephemerides would have to be made in giving the predictions of

phenomena."

The following extract gives the gist of Commodore
Franklin's reply to Prof. Newcomb's objections:—

" So far as the counting of astronomical time from antiquity is

concerned, it is the argument of conservatism which desires no
change in an existing order of affair-s

; yet, assenting to this

argument, we might refer to a still remoter antiquity—to the
time, not of Ptolemy, but of Hipp.ir-chus, the ' founder of

astronomy,' who reckoned the twenty-four hours from midnight
to midnight, just as the Conference has propised.
"While it is unquestionably true that some confusion may

occur, yet the liability to it will be almost entirely with the

astronomer, who, through his superior education and training,

could easily avoid it by careful attention to the ephemerides he
was using. During the years of change, before the ephemerides
are constructed in accordance with the new method, it will only
be necessary to place at tlie head of each page of recorded ob-

servations the note that the time is reckoned from midnight, to

call attention to the fact, and thus obviate the danger of error.
" It is an undeniable fact that the educated navigator finds the

conversion of time a simple matter, yet experience has demon-
strated that to the mariner who is not possessed of a mathematical
educatian there is a decided liability to the confusion which is

so greatly deprecated by all who are interested in this subject.

I believe that to all navigators, at least to all English-speakin;;;

ones, the new method will prove itself decidedly advantageous.
"As is well known, for many years navigators kept sea

time, by which the day was considered to begin at noon, pre-

ceding the civil day by twelve and the astronomical date by
twenty-four hour-. The change to civil time now kept on board

ship was effected readily and without fr-iction, so that the recom-
mendation of the Conference regarding the commencement of

the nautical day has {already been largely anticipated. The
navigator is concerned not with his longitude but with his

Greenwich time, having obtained which he can take from the

Naiiliccil Almanac the data he seeks whether given for noon or

midnight, and when the ephemerides shall have been made to

conform to tlie new system there w ill be one time in common
use by all the wordd.

'

' It seems to me eminently proper that the nation which called

the Conference should be among the first to adopt its recom-
mendations, and while it might possibly be better to wait until

an entire agr-eement has been entered into by the astronomers of

all nations, yet the fact that the first and most conservative

observatory in the world has acceded to this proposal of the

Conference would seem to be a sufficient reason why we should

not wait for further developments. In deference, however, to

the views so well advanced by Prof. Newcomb, and in view of

the fact that the President has recently transmitted the proceed-
ings of the Confer-ence to Congress, as well also of the desira-

bility of securing uniformity among the astronomers of our own
country at least, I have suspended the execution of the order for

the present with the view of communicating with those engaged
in kindred work in order to ascertain their sentiments on the

sirbject."

The replies received to Commodore Franklin's circular

may be summarised as follows :

—

Mr. Stone, Leander McCormick Observatory

—

Change should be made completely on Jaiuiary I, 18S5.

Prof Newton, Yale College-
Change desirable, may begin at once for internal use, and any

communication from an observatory should state precisely what

time is adopted.

Prof Pickering, Harvard College—
A general agreement more important than the mode of

reckoning ; will follow Greenwich absolutely.
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Mr. Harrington, Ann Arbor

—

Will tlo as Greenwich does.

Prof. HoLDEN, Washburn Observatory

—

Begin in 1890.

Prof. Young, Princeton

—

Begin January i, 1S85.

Mr. .Swift, Warner Observatory

—

Begin January i, 1SS5.

Prof. Langley, Alleghany

—

Begin January i, 1885.

Mr. Porter, Cincinnati

—

Begin January I, 1885.

Prof. Pritchett, Washington University Observatory

—

Wait a year at least for general concensus.

Prof. Peters, Clinton. We extract his letter :—
" I have, from the beginning, attached very little importiince

to the object and the proceedings of the International Meridian
Conference.

" The suggestions and recommendations virhich have been the
result refer principally to things that are already in existence ;

for example, the reckoning of geographical longitudes east and
west from Greenwich is in practice with most nations. The
proposition to count the hours of the day from o to 24 also in

civil life will scarcely ever be adopted, for nobody (except per-

haps sick people lying in bed) will have patience enough to

count the striking of the clock up to 24, not to speak of the

greater liability of mij counting the strokes and of the difficulty

in reading off the turret dial if the circle be divided into twenty-
four parts' But what concerns astronomers directly is the
change proposed by the Conference in the beginning of the

astronomical day, in regard to the introduction of which you ask
for my views. It is quite unimportant, of course, whetlier we
begin from noon or from the preceding midnight ; the reasons

for taking the former as the starting-point exist no longer. Our
clocks nowadays are not regulated, as in former times, by ob-
serving the culmination of the sun, and with the telescopes of
increased size observations are continued not during the night

alone, but are carried on as well in day-time, so that a break in

the date at midnight is hardy more grievous than one at noon.
While thus we might readily conform with the proposal of the
Conference, and put our clocks back by twelve hours, we ought
to hesitate nevertheless very much to do so at once, especially

for two reasons : First, a general agreement and understanding
among astronomers (not of the United .States alone but of all

nations) should be had ; otherwise it would become necessary
for avoiding confusion to add to every observation we publish
some such words as ' old-style time ' or 'new style time.' The
subject undoubtedly will be discussed in the astronomical
periodicals, and in societies representing our science. If

authorities such as the Royal Astronomical Society, the German
Astronomical Gesellschaft, the larger active observatories, &c.,
agree in favour of the change, the system of reckoning the astro-

nomical day from midnight will soon be adopted universally.
But a partial proceeding seems highly objectionable. Second,
if we make a change in the time-keepers of the Observatory
now, the use of the astronomical ephemerides, as they lie com-
puted before us, will be made in many respects heavy. Take,
for example, the places of the fixed stars, which are given for

upper culmination from ten to ten days. When the sidereal

day begins before noon, its date in the new arrangement of the
solar day is changed. And eveiy star place that we wish to

take out of the ephemeris, therefore, requires some additional at-

tention and reflection as to the correspondingdate. In \\i^ American
Nautical Almanac, where the tenths of the solar day are given,
this inconvenience, to be sure, is not so great ; we need only to

diminish our argument by o'5 day for having that of the table.

A similar reduction of the argument must be made in using the
lunar ephemeris, and of course in all the data expressed in solar

time. In this way a source for at least possible mistakes is

opened, and I think it therefore desirable that the change in the
Nautical Almanacs should precede that in the observatories. The
American as well as the British NauticalAlmanacs are published
as far as 1S87, inclusive ; the next or the next two following
years may be under preparation.

" These considerations together lead me to the conclusion that

it seems not advisable to introduce the change in the beginning
of the asUonomical day before the year iSgo."

More recently two European astronomers have re-

corded their opinions. Prof. Struve in a pamphlet,' and
Prof. Oppolzer in the Monthly Xoticcs. The former
thus expresses his views :

—

" In regard to the change in the beginning of the astronomi-
cal day, thinks that the question before astronomers is not only
of giving up a long-established custom, with consequent changes
of rules of many years' standing, hut it also involves a serious

interruption of astronomical chronology. Without a doubt the

astronomer would have to make a decided sacrifice in conform-
ing to the wish of the Conference ; but, after all, this sacrifice

is no greater than our forefathers made when they changed from
the Julian to the Gregorian calendar—a sacrifice to conve-
nience of which we are still made sensible whenever we have
occasion to go back to early observations.

" We need have little hesitation in making a similar sacrifice

if it will prevent discordance between the civil and scientific

custom of reckoning time, particularly troublesome where astro-

nomical establishments come in con'act with the outer world.
" Prof Struve states that the Pulkowa Observatory is prepared

to adopt the new time, the only question being as to the epoch
when the change should be introduced in the publications of the

Observatory. He is inclined to recommend that this should be
deferred until some agreement can be reached by astronomers,
and until the new time is adopted in the Ephemerides. This
might be for the year iSgo, or perh.ips, better still, at the

beginning of the next century."

Prof. Oppolzer's opinion is as follows :

—

"When once such a universal time is introduced for all

purposes it is quite natural that the question must arise,

if there is indeed so great a necessity to retain in astro-

nomy, and only in astronomy, a different reckoning of time.

I fail to see this necessity, and I do not think that it would
caure any serious trouble or confusion if a change were to be
made in our astronomical reckoning ; whilst a special mode of

reckoning time in one science only, when all others use the

generally-adopted standard, will, without doubt, be a source of

error and confusion.' He then takes up in some detail the

objections urged against the proposed change by Prof. Newcomb,
and he discusses the changes which would be necessary in the

Ephemerides. Prof Oppolzer proposes to give practical effect

to his views by adopting the new reckoning of time in an ex-

tensive list of 8000 solar and 5200 lunar eclipses which he is

now preparing for publication."

Science, in an article on this subject, concludes as

follows :

—

"It is dil'ficult to see how this matter will finally be decided.

It is evidently a question for astronomers to settle among them-

selves ; but so far they seem to be very evenly divided. For
instance : out of some twenty-seven astronomers whose opinions,

more or less decided, have been accessible for a count, thirteen

seem inclined to favour the proposed change, while fourteen are

opposed to it. And among the pros are Adams, Struve, and
Christie; among the fowj, Newcomb, Foerster, andAuwers.''

MR. FREDERICK SIEMENS'S GAS LAMP
THE illuminating power of the most novel appliances

for the production of light having, for economical

reasons, been made more and more intense, and therefore

more injurious to the eyesight, it follows that the eye must
be protected as much as possible from the direct action

of the Hght, with the least possible loss or diminution of

effect. In other words, rooms should be lighted only by
means of indirect rays or difiused light, the source of

light itself not being directly visible. This is, in the

author's opinion, a consideration of the highest import-

ance as regards artificial illumination, which has only as

yet received partial attention.

Until lately three main points only have been considered

in any lighting application—viz. that the apparatus em-
ployed should be simple both in its construction and in

its use ; that the light should be of sufficient intensity for

^ ' Die EeschluEse der Washingtoner Meridianconferenz."
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the purposes required ; and that the first cost and the

maintenance of the plant employed should be very

moderate. In public estimation, simplicity is the first

desideratum ; and hence a simple and direct form of

illumination has always been preferred to a more compli-

cated arrangement, even when the latter has been found

more economical as regards first cost and maintenance,

and more brilliant in its effects. At the present time,

however, in addition to these requirements, a purer atmo-

sphere and a more pleasant temperature in our apart-

ments are desired, which matters received very little or

no attention in former days, when people were content

with a simple dim light, and took little interest in sanitary

matters. The regenerative gas-burner may be regarded

as a combined lighting and ventilating; apparatus, by the

employment of which the close oppressive atmosphere, so

unpleasant at large gatherings, may be entirely avoided.

In fact, it is the outcome of the demand for cooler and
purer air in our apartments, combined with light of high

intensity.

The lamp has been designed with a view to protect the

eyesight from the direct action of the source of light,

without diminishing its power ; its construction will be

understood from the following description :—Four hoods,

I, 2, 3, 4, of sheet iron or other suitable material, are

arranged within one another in such a manner that

the products of combustion travel downward between

2 and 3, and upward between 3 and 4, while the

air to be heated for feeding the flame passes up-

ward between l and 2. On the uppermost hood, 4,

a chimney, 6, is provided, while the hood, 3, is short-

ened below so as to allow a clear passage for the pro-

ducts of combustion from the space between 2 and 3,

to that between 3 and 4, and thus to the chimney. The
hood, 2, carries at its ape.x; an inwardly projecting outlet,

5, through which the products of combustion pass away
as described, first downwards and then upwards, through

the passages between the three upper hoods, into the

chimney. The lowest or innermost hood, i, is open, so

that the air may pass upwards between the hoods, I and

2, as indicated by the arrows, to fill the inner space of the

hood with heated air. The inner surface of this hood
acts as a reflector, and in its focus are placed one or more
fishtail burners of the usual type. As soon as the hood,

2, becomes sufficiently heated, through the action of the

products of combustion passing between it and 3, the air

between i and 2 will become heated, and, diminishing in

its specific gravity, will automatically rise and fill the

upper portion of the cone inside the hood, i. By this

arrangement the gas-jets burn within an atmosphere of

heated air, with which they are consequently permanentl)-

supplied ; the temperature of the air increasing with that

of the gas-flames, and the brilliancy of the light increas-

ing in the same ratio. The action is perfectly automatic

for, as the products of combustion pass away through the
chimney 6, fresh heated air comes in at the same rate

into the inner space of the hood l containing the gas-
flames, to occupy the space which would otherwise be
filled with cold air from the atmosphere below. The hot
air which is supplied from the column of heated air

formed between the hoods i and 2 will, on account of its

lower specific gravity, always fill the upper space inside

the hood i, thus preventing the cold air of the atmo-
sphere, which is at least three times as heavy, from rising

inside the hood, i, above a certain level, even in case of a
disturbance in the atmosphere of the room. Thus no
glass partition to exclude the cold air is required. The
flame reflects its light directly downwards, as also from
the inner surface of the hood, there being consequently
an entire absence of shadows.
The light can be more or less concentrated or diffused,

as desired, by varying the shape of the hood or reflector

used. In some cases, where it is required to diffuse the

light widely, or to diminish the downward radiation of

heat, a bell-shaped glass, with its apex upwards, and its

surface curving parabolically in the downward direction,

may be employed, so as to cause all the rays of light it

receives either to be refracted or to be reflected hori-

zontally. If it is only desired to reduce the intensity of

the downward radiation of heat, clear glass should be

employed ; if, however, it is also desired to dift'use the

light, opaque glass is requisite, and the light may be thus

more or less diffused, as may be required. The glass bell

is suspended on a wire net of large mesh attached to a

metal ring below, upon which and upon the netting the

glass rests, so that, in case of accident, the broken glass

would not fall below. It allows of free access to the

flame, and does not form an integral part of the appa-

ratus, so that its employment will not cause any particular

trouble or inconvenience. As the intensity of the light

depends entirely upon the up-current of heated air, the

hoods may have any shape most suitable for the reflector

and lor the purpose of diffusing the light, provided that

the height of the column of hot air between the hoods i

and 2 be not relatively diminished.

The following tests of this lamp have been made :—The
burners or jets removed from the dome were tested with

the rays horizontal. The consumption ofgas was 20 cubic

feet per hour, and the illuminating power 57'5 candles, or
2 '87 5 candles per cubic foot. They were then placed at

an elevation of l foot 6 inches perpendicularly over a

plain glass mirror placed at an angle of 45", and in a line

with the disk of the photometer. The distance from the

standard light to the glass reflector was 18 feet 6 inches,

which, added to the i foot 6 inches that the burners were

placed above the reflector, made together 20 feet, the

distance at which the light to be tested has to be fixed

from the standard light in the photometer employed. In

this case the consumption was again 20 cubic feet per

hour, and the illuminating power was found to be 55

candles, or 275 candles per cubic foot ; so that it would

appear that there is an absorption by the glass in reflec-

tion of 4'35 per cent. The burners having been fixed in

the dome reflector, the lamp, thus arranged, was tested

again as in the last experiment. The consumption of gas

was 20-5 cubic feet per hour, and the illuminating power

62-5 candles, or an average of 3^048 candles per cubic

foot of gas, or 3'i8o candles per cubic foot if the 4-35 per

cent, found to be absorbed by the glass are added. The
difference between 2875 and 3-180 candles, or 0-305

candle, per cubic foot gives the increase of light due to

the use of the reflecting cone. After burning for some

time the lamp was again tested, the consumption of gas

was found to be reduced to 15-5 cubic feet per hour, and

the illuminating power to be increased to 115 candles,

being an average of 7-42 candles per cubic foot ; or,

allowing for loss by absorption, 7-74 candles per cubic

foot. The difference between this and 3-180 candles,



July i6, 1885] NA TURE 249

or 4'56o candles, gives the gain in light per cubic foot of

gas due to the regenerative arrangement, the gas burning

within a highly-heated atmosphere. '-., '--,1

Same jets raised i8 inches
to reflect light on

: jets burning in hot
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geologist of the familiar Liassic Extracriiuis, and give a

singularly antique aspect to the fauna. Not less interesting

is the living Kliizocruius, which is a dwarfed and degraded
descendant of the well-known chalk fossil Bourgcticrinus,

as this in turn appears to have been a dwarfed representa-

tive of the Pear-encrinites of the Jurassic rocks. The
genus Batliycrintis, previously known only from a single

immature specimen, is now shown to have a wide exten-

sion in the Atlantic, but is not known in the fossil state.

While the stalked crinoids have been dying out, the

Comatulae, or Feather-Stars, are probably more abundant
now than at any former geological period, no fewer than

four hundred species being now known, and three of the

six genera into which they are referable having been dis-

covered by the Challenger. In connection with the subject

of recent crinoids some interesting observations are given

regarding the Myzostomid parasites that infest these

creatures and produce singular mal-formations. The re-

semblance of these distortions to those found upon many
fossil Palaeozoic crinoids no doubt indicates the presence

of similar parasites even in the waters of the Palaeozoic

oceans. From the rich trawlings below water we are led

by the narrative to the abundant bird-life of the Southern
Ocean and to the conclusions regarding the structure and
affinities of the Petrels reached by that able and lamented
naturalist, the late Mr. W. A. Forbes.
From the pages of the narrative a good notion of

Kerguelen with its snowfields and lavas, and Heard
Island with its ice-cliffs and glaciers can be obtained.

The profusion of life in these southern w-aters is not a

little remarkable—sponges, alcyonarians, holothurians,

ophiurids, asterids, echinids, annelids, amphipods,
polyzoa, gasteropods, cephalopods, and many other

invertebrates. But the Challenger now pushes southward
to the Antarctic ice-cliffs, and as these seas are but little

known, full details of this part of the navigation are given,

with the soundings, dredgings, trawlings, and temperature
observations taken along the route. Numerous woodcuts,
phototypes, and chromolithographs of icebergs observed in

the Antarctic Ocean are inserted, and a special chapter is

devoted to the history of exploration in these seas, and to

an account of observations made by the scientific staff of

the Challenger on Antarctic temperatures, the density of
sea-water, the true composition of sea-water ice, Ant-
arctic icebergs, the deposits formed on the sea-bottom in

the icy tracts of the Southern Ocean, the surface organisms
of these seas, and a detailed summary regarding the
hexactinellid and tetractinellid sponges collected.

Escaping from the perils of the ice-fields and Antarctic
gales the vessel bears away to Australia, touching at

Melbourne and Sydney and then, passing between the
North and South Islands of New Zealand and northwards
to the Fiji Islands, turns westwards again, through the
Coral, Celebes and China Seas to Hong Kong. The
account of this portion of the voyage is enriched with
descriptions of numerous groups of animals collected
during the expedition, particularly macrurous and brachv-
urous crustaceans, butterflies and moths, medusa;, star-

fishes, amphipods, lamellibranchs, annelidcs, calcareous
and horny sponges. The next track, from Hong Kong bv
Manila, Zebu, and the Admiralty Islands to Japan, takes
up nearly 100 pages of the narrative. Among the more
interesting observations recorded are those relating to the
volcano of Camiguin Island, which burst forth upon a low

plain in the summer of the year 1S71 and in four years
and a half rose to 1,950 feet in height, w-ith abundant
discharge of steam and with glowing lava at its summit
(Fig. 5). The mountain is a dome-shaped mass rising

from the seashore. It consists of various andesitic lavas

but seems to possess no crater, resembling in this respect

some of the trachytic domes of Auvergne. The lava is

described as having apparently " issued from a central

cavity and boiled over, as it were, till it set into the form
of the dome." Probably the volcano is an example of

the extravasation of viscous lava in successive shells, of

which the outer are pushed outwards and upwards by the

arrival of fresh material from below, as illustrated experi-

mentally by Reyer. Mr. Busk supplies a resume of his

Report on the Polyzoa of the expedition. Professor E.

Perceval Wright gives one on the Alcyonaria ; Dr.

Rudolph Bergh, one on the Nudibranchs ; Professor

Turner, one on the crania of the Admiralty and other

Pacific Islanders ; Professor G. O. Sars, one on the

Schizopods and other cnistaceans.

From Japan we are transported to the centre of the

Pacific Ocean, and learn much by the way regarding the
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distribution of temperature in this vast expanse of water.

A series of soundings taken from lat. 40° N. to lat. 40° S.

affords a section of the very centre of the ocean througli

the volcanic pealcs of Hawai and Tahiti. Perhaps no single

part of the sounding worlc of the expedition offers a more
impressive example than this of the boldness and success

with whidi the problems of the deep sea can now be
attacked. Down the middle of the widest and deepest

ocean on the face of the globe a line of temperature

soundings is taken with as much precision as if it had
been an inland lake, and information is obtained that

furnishes a clear picture of the depth of the water, the

form of the bottom, and the manner in which the layers

of different temperatures are superposed upon each other

from the surface downwards. A careful survey of the

coral-reef of Tahiti by Lieutenant Swire and Mr. Murray
suggested to the latter observer the view which he has
already published—that this reef and coral-reefs in general

may be formed b_\- the outward growth of the living coral

upon a talus of coral-rock broken off by the waves, and
do not prove subsidence as was believed by Darwin.
Among the corals, briefly described by Mr. Moseley,
probably the most beautiful of the madrepores is the
delicately fragile Leptopeniis trawled from a depth of

2,160 fathoms between Juan Fernandez and \'alparaiso
(Fig. 6). Prof. Hubrecht of Utrecht supplies some
notes on the Nemertea in anticipation of his detailed
Report on this subject. A summary is given of Mr. H.
B. Brady's studies of the Foraminifera, which are so
abundant in the surface waters and play so important a
part in the formation of deep-sea deposits ; and a digest
of the Report of Dr. G. S. Brady on the copepod and
ostracod crustaceans. But perhaps the most generally
interesting section of this part of the narrative is that which
treats of the nature of the orgaiiic deposits now forming on
the floor of the deeper parts of the ocean. The important
results obtained by the Challenger expedition in this novel
department of enquiry have already been m.ide familiar

Fig. 6.

—

Lc/>topt'7uts hyfiocailus^ Moseley.

by the writings of Messrs. Murray and Renard. But the

reader will be glad to have them re-stated in the official

account of the voyage, and to find them so admirably
illustrated with woodcuts and a lithographic plate, which
enable him to realise exactly the nature of the evidence
for the extreme slowness of deposition at these great
depths and so far from land. From no fewer than 116

sharks' teeth brought up with over two bushels of man-
ganese nodules in a single haul from a depth of 2,385
fathoms, Fig. 7 has been selected for illustration. It differs

in no essential particular from the tooth of Carcharodon
megalodon, so common in Tertiary strata, except that it

shows no large base.

Quitting Valparaiso, the CIiallengL-r pursues a southerly
track to Port Otway, and then winding through the long
line of sounds between the islands and the mainland pas-

ses through Magellan Strait to the Falkland Islands, and
thence to Monte Video. During this part of the narrative
we learn from Dr. Hoek what he has found out regarding

the Cirripedes and Pycnogonids obtained during the

cruise ; from Mr. F. E. Beddard regarding the Isopods
;

from Mr. R. B. Watson about the Scaphopods and Gas-

teropods ; from Mr. J. R. Henderson about the Anomurous
Crustaceans ; from Dr. Giinther respecting the deep-sea

fishes : and from Prof E. Selenka regarding the Gcphy-

rea. The course is then shaped eastward from Monte
Video, across the South Atlantic to Ascension, and during

the account of this traverse we are shown how the fora-

miniferal deposits of the deep sea were collected and
investigated, and are supplied with a useful summary of

the results arrived at by Messrs. Murray and Renard
regarding deep-sea deposits in general, illustrated with

an excellent coloured plate, which, in default of the actual

objects themselves, brings their characters very clearly

before the eye. As the narrative proceeds with the

account of the homeward voyage from Ascension, we are

told about pelagic diatoms, marine infusoria, cocco-

spheres, rhabdospheres, bathybius, and the land-plants
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collected during the whole of the cruise, till at last the

voyage ends at Spithead, on May 24, 1876. From the

start on December 7th, 1S72, till that date the vessel had
traversed 68,890 nautical miles, and at intervals as nearly

uniform as possible had established 362 observing sta-

tions.

The final chapter gives a summary of the results

obtained by the officers of the Expedition, and by experts

subsequently employed in the investigation of the density

of sea-water, the composition of the salts of the ocean,

the geographical and bathymetrical distribution of specific

gravity, the carbonic acid, nitrogen, and oxygen present

in sea-water, and a discussion of meteorological observa-

tions in their bearing upon oceanic circulation.

In this notice we have endeavoured merely to convey

to the general reader some notion of the contents of the

two portly volumes which contain the official narrative of

the most important scientific expedition which has ever

been accomplished. They are not light reading, but they
abound in material of general interest and form a fitting

record of the great Expedition which they chronicle.

Fig. 7.—Tooth of a Shark (Canharoiloti megnlodon') from a depth of 23S5 fms.

been despatched by any Government for the investigation

of the depths of the ocean. The materials are not yet

ready for a complete digest of the whole work achieved.

But it would have been an important addition to the value

of the Narrative had the authors endeavoured to give

such a digest as far as the materials are now in their

hands, marking those portions regarding which the final

reports had not been received. Such a summary, care-

fully arranged in subjects and with precise references to

the detailed Reports for fuller information, would have
been of great service to those who cannot follow all the

technical details of the Reports, as well as to the special-

ists who wish to learn to what source they have to turn

for their own requirements. Let us hope that in a future

edition of the narrative this want will be supplied.

Meanwhile no one can rise from the perusal of these

volumes without an admiration for the solid, painstaking,

and conscientious way in which their compilation has

NOTES
The fourteenth meeting of the French Association will take

place on August 12 at Grenoble. M. Verneuil, Member of the

Academy of Medicine, will be President. The public lec-

tures will be "On the New Gallery of Paleontology of the

Paris Museum," by M. Cotteau, ex-chairman of the Geological

Society of France, and by M. Rochard, General Inspector of the

Marine, on "The Victualling of France." A large number
of medical questions will be dealt with in the several sections of

the congress. The Ferran cholera experiments are sure to be

discussed at full length. Numerous excursions will take place in

the Alps under competent guidance as far as Chambery.

In the course of the present summer the Geological Magazine

will be twenty-one years old. During that period Dr. H.

Woodward has been one of its editors, and for almost the whole

time the principal editor, on whom the burden of the work has

fallen. Further, the arrangement made with the publishers, in

order to secure the continuance of the Magazine, would have

actually resulted in pecuniary loss, but for illustrations presented

by authors. Of the ability with which the Magazine has been

conducted, and of its value to geologists, there can be no ques-

tion. A committee has been formed, with Prof. Bonney as

chairman, to give expression to their sense of the services which

he has rendered 10 geology by presenting him with a testimonial,

of which a piece of plate will, at any rate, form a part. The

secretary and treasurer of the committee is Mr. G. J.
Hinde,

II, Glebe Villas, Mitcham, Surrey, to whom subscriptions may

be paid, or to the " Woodward Testimonial Fund," at the

London and Westminster Bank, Limited.

Elaborate preparations have been made in the neighbour-

hood of Niagara Falls for the formal transfer to-day to the

Government of New York State of the strip of land adjoining

the Falls on the American side. This strip will be thrown open

for the future, free to the public, as " The Niagara International

Park." Officials and troops representing both New York State

.-md Canada will attend the ceremonies. This transfer attracts

much attention, as it renders America's great cataract free hence-

forth to the worid. We have already alluded at some length to

the acquisition of the Falls and immediate neighbourhood by the

State

The annual meeting of the Roya] Archaological Institute will

be held at Derby from Tuesday, July 28, to Wednesday, August

5, [inclusive. The presidents of the three sections will be :—

Antiquarian, the Rev. J. C. Cox, LL.D. ; Historical, the Dean

of Lichfield ; Architectural, the Right Hon. A. J. Beresford-

Hope.

The observations made at the Ben Nevis Observatory have

been received to the end of June. During the twelve months

ending with June the rainfall, snow, and hail have been measured

with all possible care every hour. During the year the whole of

the rainfall, inclusive of melted snow and hail, nmounts to 152-15

inches. Averaging the monthly falls from June, 1881, the mean

annual rainfall on the top of Ben Nevis is 1457.? inches, which

is thus the largest mean annual rainfall of any place at which

rain has been observed in Scotland. The largest rainfall in any

single month was 25-30 inches in December, 1884, and the

smallest 4-85 inches in April, 1885. Falls of an inch a day, or

upwards, are of comparatively frequent occurrence, having been

recorded during one day in seven out of the 365 days. On two

of the days upwards of four inches of rain was measured at the

Observatory.
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A TELEGRAM from Cooktown to Berlin, July 8, announces

the arrival there of the New Guinea Company's steamship

Samoa, with Dr. Finsch on board, who is returning to Europe

from his recent exploring expedition along the unknown por-

tions of the coast of Kaiser Wilhelm's Land (New Guinea)

which are situated between Astrolabe Bay and Humboldt Bay.

Dr. Finsch reports the discovery of several good harbours and

of a navigable river. The land is suitable both for agriculture

and stock-raising. The natives were friendly.

The Comptroller-General of patents, designs, and trade marks

has issued, in the form of a Parliamentary paper, his report, the

second since the passing of the Act of 1883. That the new Act

has worked well in the interest of inventors may be seen from

the fact that the number of applications for patents, which had

risen, with some variations, almost constantly in the course of

thirty years, from 121 1 in the year 1852, to 6241 in 18S2, leaped

with a bound to 17,110 in 1 884. The increase is, in fact, as

between the years 1883 and 1884, no less than 195 per cent.

Seventy-nine per cent, of the applications were made by persons

resident in the United Kingdom—namely, 12,356 being resi-

dents in England and Wales, 901 in Scotland, and 254 in

Ireland. Of the rest the largest numbers were from the United

States, 1181, from Germany 89c, and from France 78S. Resi-

dents from twenty-seven other countries also made application to

the office, thirteen such countries being British possessions, from

which 175 applications were made, and three, it may be added,

were made from Egypt. Only three appeals were made in the

course of the year against the decision of the Comptroller, so

that it may be taken that his decision is almost invariably satis-

factory to applicants. The receipts of this office amounted to

103,827/., of which 88,996/. were for patents' fees, 3477/. for

designs' fees and stamps, 7014/. for trade-marks' fees, and more

than 4000/. for the sale of publications. The chief payments

made were 36,225/. for salaries— all of which are set forth in

detail in the report—and 17,000/. to Messrs. Eyre and Spottis-

woode for printing. There was a surplus income of nearly

40,000/.

The International Telegraph Congress, which meets in Berlin

on August 10, will be attended by delegates from all the Euro-

pean states, and from Brazil, British India, Dutch India, Egypt,

Algeria, Cochin China, Japan, Natal, New Zealand, Persia,

Siam, Cape Colony, South Australia, and Victoria, as well as

from all the great cable companies. The chief subjects of de-

liberation will consist of various technical questions, including

more especially a general reduction of tariffs.

The Council of University College, London, have instituted

a Professorship of Electrical Engineering, and have appointed

Dr. J. A. Fleming thereto. Dr. Fleming retains his connection

as advising electrician with the Edison and Swan Electric Light

Company.

We give the following extracts from Prof. Adams's report

to the Senate as to the proceedings in the Cambridge Observa-

tory for the year ending May 26, 18S5 :—The total number of

observations made with the transit circle during this interval, for

determinations of right ascension and north polar distance, is

3253. These include 65S observations of clock stars made on

152 nights; 69 observations of Polaris at the upper transit in-

volving 151 circle readings, and 73 observations at the lower

transit involving 180 circle readings; II observations of stars

compared with Wells's Cornel ; and 2442 observations of zone

stars made on roo nights, the greater number at five or seven

wires, and all, without exception, read off with four microscopes.

For instrumental adjustment the Nadir Point was observed 203
times, the level 203 times, and the coUimation 207 times.

Twenty pairs of observations for flexure of the transit telescope

made June 18 to 23, 1884, give for the coefficient -o"-65i ; this

will need confirmation, as it differs considerably from the former

determination, -o"-936. The observations of clock stars and

those of Polaris are completely reduced, and the mean pKaces for

January i obtained up to the end of 1884. The true apparent

places of all the other stars observed in 1884 is also obtained

both in Right Ascension and North Polar Distance. As regards

the observations of former years :—The mean R. A. .and N.P.D.

of the Zone Stars are obtained up to December 12, 1S77, and

the true apparent R.A. and N.P.D. to the end of 1882, and the

reductions are far advanced in 1883. The reductions from mean

to apparent place at date are calculated to the end ol 1882. The

means of transits and microscope readings are deduced up to the

present time. The intervals of R.A. wires used in the reduc-

tions for 1884 were obtained from 63 observations of Polaris

made J.anuary 18 to July 10, 1884: (i), by taking the mean of

the intervals for Polaris and the mean of the declinations, and

using the formula sin E - sin /" cos S ; (2) by deducing the

equatorial intervals from each individual observation, and takmg

the mean of the results. The intervals by the two methods

almost exactly agreed. The meteorological observations are

communicated daily by telegraph to the Meteorological Office.

The sunshine recorder has been regularly employed, .and the

records sent at intervals to the office.

Col. Prjevalsky telegraphed to St. Petersburg from Kiria,

in Khotan, on June 20, that during April and May he and his

party had explored the region between Lob Nor and Kiria, and

that, leaving stores at the latter place, he was about to go into

the neighbouring Tibetan mountains, whence he would return

to Kiria at the end of August, and then come back to Russia.

Prof. Thal6.\, whose classical researches on the spectra of

the metallic elements have won for him such wide renown, has

recently published a new memoir on, and a revised list of, the

lines of iron, presented to the Royal Society of Upsala last

September (published by Berling, LTpsala). The new work has

been done by means of a gramme dynamo, and much higher dis-

persion than that employed in 1864. An upper carbon pole being

rejected on account of the spectrum of "acetylene," about which

we have heard so much in this country, and which we now know

to be due to carbon vapour, three tubes of iron 15 mm. in external

diameter were used to prevent fusion of the points. The size of

the laboratory did not permit the use of a lens, but the poles

were placed in a horizontal po-ition. The spectroscope em-

ployed had six and sometimes nine prisms of flint of 60°, the

focal length of the object-glasses of collimator and telescope

being 81 cm. and magnifying power 62. The wave-lengths

have also been re-determined by a process which he gives.

Biilltlin No. 8 (1885) of the U.S. Department of Agriculture

(Division of Entomology) is occupied by a particularly interesting

memoir by Prof. C. V. Riley on the occurrence of "Periodical

Cicada" [C. septendecim). This insect is one of the marvels of

entomology, because ordinarily a period of seventeen years elapses

between the deposition of the egg and the appearance of the

perfect Cicada, and practically all but a few weeks of that period

are passed in the preparatory underground larval condition. But

even such a Methusaleh amongst insects is liable to have its

development hastened (and its whole life thereby shortened) by

temperature, for Prof. Riley discovered that (principally in the

Southern States) there is also a thirteen-year brood of the same

species, although each condition impinges on the domain of the

other. That the larva sometimes penetrates to a great depth is

shown by the fact that the perfect insects, true to time, once

came through the floor of a cellar 5 feet deep, a building having

been erected over the site of their underground quarters ; in

another instance the larvae were found 10 feet below the surface.
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Occasionally, at very long intervals, the 1 7-year and 13-year

forms appear simultaneously. Such an event as regards one of

the largest broods happened in the year l647,again in 186S, and

will not again occur till 20S9. But it must not be supposed that

the broods are simultaneous over all the United States ; they

vary according to locality, so that somewhere or other there is

nearly always a brood on the wing. Prof. Riley has, through

his agents, collected information from many states, and for

thirty-two diflerent districts is able to predict the particular year

of appearance during the next 13 and 17 respectively in these

districts. 1887, :890, and 1892 are the only years omitted as

not likely to produce the Cicadas. One would imagine that in

the course of 17 years a larval Cicada must occasion great

damage to the roots of trees, &c. , but it would seem that any

damage in this way is as nothing compared with that inflicted on

the foliage by the perfect insect during its brief existence.

An air-balloon railway is about to be constructed on the

Gaisberg, near Salzburg, a inountain of no great height, but

offering a magnificent view over the beautiful neighbourhood of the

town. 'The balloon, which will have grooved wheels on one

side of its car, will ascend a perpendicular line of rails, con-

structed on the principle of the wire-rope railway invented years

ago for the Righi, but never realised.

M. FouQUE has established at Meudon Observatory, with the

kind assistance of M. Janssen, an apparatus for registering

electrically the propagation of earthquakes iu underground

layers. Experiments have been made by the fall of a weight of

600 kilogrammes from 7 metres ; the results having been deemed

satisfactory, measures are being taken for procuring the fall of 900

kilogrammes from 9 metres, which represents a shock of 81,000

kilogrammes. A steam elevator will be procured for further

investigations.

At the recent distribution of prizes at University College,

Dundee, Prof. Gairdner, of Glasgow, strongly advocated the

formation of a .School of Medicine in Dundee. Dr. Gairdner

not only urged the duty of setting a medical school afoot, but

he showed how in some ways a new school may be made more

attractive and more efficient than the old, so as both to supply

the educational needs of its own neighbourhood and even to

draw students from a distance also. Tradition, prejudice, and

the vested interests of professors make all reform slow in the

old Universities, and cause many changes which are admittedly

desirable to seem well nigh impossible of attainment. The

matter in which Prof. Gairdner chiefly indicated the possibiUty

of refirm is the present separation of practical from theoretical

instruction and the long delay in bringing a student face to face

at the bedside with disease. In a new school, he thought, the

attempt should be made to give men hospital instruction from

the very beginning of their student life ; to illustrate to them in

the wards what they are at the same time learning in the lecture-

room in chemistry, anatomy, and physiology ; and to give the

longest possible training to hand and eye and ear in the subtle

discrimination of disease.

The University College of Wales at Aberystwith was the

scene of a destructive fire during Wednesday night last week,

which resulted in the loss of two lives, including Prof. James Mac-
pherson, and serious injury to three other persons. The College

buildings were the largest and handsomest in the Princi-

pality, having been built at a cost of 8o,coo/. , and they include

the necessary rooms and offices for the education of a large

number of students. The flames spread with alarming rapidity,

and in a short time had complete hold of the museum, library,

professors' rooms, and students' apartments. By great exertions

all the articles of value in the museum and library were removed.

The Principal's residence and examination hall escaped, but the

northern wing was gutted. The College was insured for 10,000/. >

but the damage will amount to 40,000/.

A TELEGRAM from Simla, July 9, states that shocks of earth-

quake continue to be felt in Cashmere at intervals of two or

three days. A severe shock occurred at Srinagar on the 4th

inst.

A SEVERE earthquake, which lasted for some time, and was

felt, with varying intensity, over the whole province, occurred

at Calcutta on Tuesday morning, at twenty-three minutes past

six. Some of the shocks were very serious, and the walls of a

number of houses were cracked, causing the utmost alarm to the

inhabitants.

The death is announced, at the age of forty-seven years, of

Mr. N. W. Posthumus, director of the Higher Burgher School

at Amsterdam, one of the founders of the Dutch Geographical

Society, and from the beginning its secretary and one of the

editors of its yoiiriial. .Many contributions to the "Tijdschrift

Aardrijkskundig-genootschap" are due to him.

We have received from the Observatory of Brussels the

volumes of the Amiales of the Royal Observatory there, giving

the documents and observations made on the Transit of Venus
in 1S82 by the Belgian party ordered to Texas. Drawings are

given of the contacts, which require careful study ; almost every-

thing but the "black dip" was seen in a Dolland of II cm.

aperture.

The American Government have forwarded a consignment of

catfish to the National Fish Culture Association with a view to

their being acclimatised to the waters of this country. They
arrived per s.s. Britannic in perfect condition, all being alive,

which, considering the long voyage they had been subjected to,

is remarkable. The catfish is a very valuable food-fish, and

would assume a high rank amongst the freshwater fishes of our

waters if cultivated. Pending their removal to the Fish Culture

Establishment of the Association at Delaford, they are being

exhibited at the Aquarium of the Inventions Exhibition, where

they attract considerable attention.

Sever.41, of the picked dogfish in the tanks of the .\quarium

at the Inventions Exhibition brought forth young last week.

They lived for several days, but ultimately died.

A FURTHER stock of landlocked salmon were turned into the

Thames on Thursday last by the Thames Angling Preservation

Society, in the presence of various gentlemen interested in the

matter. This species is exactly suited to this river, being non-

migratory, for salmon once quitting for the sea the polluted

water of the Thames are not likely to return thereto.

We have received a new edition of Mrs. Lankester's " Wild

Flowers Worth Notice," revised, improved, and increased in

size. Allen and Co. are the publishers.

" Face .and Foot Deformities " is the title of a book of curious

interest, by Mr. Frederick Churchill, CM., published by J. and

A. Churchill.

Those interested in glaciology should read Prof. Forel's little

brochure on " Les Variations Periodiques des Glaciers des

Alpes," separately reprinted from the Jahrbuch of the Swiss

Alpine Club (Staempli, Berne).

Dr. J. E. Taylor's latest contribution to popular science is

" Our Common British Fossils and where to find them" (Chatto

and Windus). A prettily illustrated book of a similar character

is Mr. F. G. Heath's " Where to find Ferns," published by the

S.P.C.K.

The additions to the Zoological Society's Gardens during the

past week include a Vervet Monkey [^Cercopithecus lalandii i)
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from South Africa, presented by Mr. G. C. Barnes ; an American

Badger
( Taxidea americana 9 ) from North America, presented

by Mr. F. J. Thompson ; a Common Fox (Canis vulpes 9 ),

British, presented by Mr. Christopher Heseltine ; a Rufous Rat-

Kangaroo {llypsiprymiius rujtscens 9 ) from New South Wales,

presented by Miss Laidlaw ; a Red-throated Amazon (Chrysalis

coHaria) from Jamaica, presented by Mrs. S. Waite ; three

Rufous-vented Guans (Penelope crislata) from Central America,

presented by Mr. G. H. Hawtayne, C.M.Z.S. ; a Leopard

Tortoise {Testtido pardalis) from South Africa, presented by

Mrs. Henrietta Hodges ; two Crowned Homed Lizards (Phry-

iiosoma coronatum) from North America, presented by Master

Chas. E. Napier; a Cinereous Vulture (Vultnr monaehus^,

European, a Nonpareil Finch (Cyanospiza ciris] from North
America, deposited ; an Axis Deer

(
Cervus axis 6), a. Mule

Deer (Cariacus macrotis i ), three Long-fronted Gerbilles

{Gerliillus longifrons), seven Ma.nAannX>\xcks(CEx galerieulala),

four Chilian Pintails (Dafila spinicauda), bred in the Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, iSSs, JULY 19-25

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.

)

At Greenwich onJuly ig

Sun rises, 4h. 7m. ; souths, I2h. 6m. l'2s. ; sets, 2oh. 5m. ;

decl. on meridian, 20° 47' N. : Sidereal Time at Sunset,
iSh. S6m.

Moon (at First Quarter) rises, I3h. lom. ; souths, iSh. 28m. ;

sets, 23h. 38m. ; decl. on meridian, 10° 33' S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 6 3 ... 13 34 ... 21 7 ...
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19. The institutions from which the University receives certifi-

cates for degrees in Medicine (hereinafter called the recognised
Medical Institutions) to retain their right of giving such certificates

whether they be or be not constituent colleges.

20. The list of recognised medical institutions to be subject to

the existing power of revision, but so that the Senate shall not
report thereon without the previous advice of the Faculty of

Medicine (see Charter of January 6, 1863, section 37).

I\'.

—

Faculties

21. There shall be four faculties—viz. (i) Arts; {2) Laws;
(3) Science

; (4) Medicine.
22. All departments of knowledge in which examinations may

be held by the University, and not included in any of the other
faculties, shall be included in the Faculty of Arts.

23. Each faculty shall consist of—(a) the representatives of the

constituent colleges ; (/') the e.\aminers in the faculty during their

periods of office and three years afterwards
;

(c) such persons
eminent in the studies with which the faculty is concerned not
exceeding six in number as the faculty may elect and for such
periods as they may determine.

24. Each faculty shall elect

—

(a] a chairman for three years
;

{b) three members of the Senate ; (c) members of a board of
studies.

25. The persons to be elected under the last clause must be
members of the faculty not being examiners in office, and on
ceasing to be members of the faculty or accepting the office of
examiner such persons will vacate their seats as chairman or

member of the Senate or board.
26. On any matter connected with its subjects a faculty may

—

(a) make recommendations to its board of studies in all matters
within the competence of the board ; (/') represent its views to

the Senate.

V.

—

Boards of Studies

27. There shall be a board of studies in each faculty.

28. Each board shall consist of such a number of members
being a multiple of three, and not less than six nor more than
twenty-one, as the faculty shall froiri time to time determine,
together with one member of Convocation to be elected by
Convocation.

29. One-third of the faculty members shall retire each year.

30. The member elected by Convocation shall sit for three

years.

31. Power to fill up occasional vacancies.

32. Power to re-elect.

33. Each board shall elect a chairman every year.

34. Each board of studies shall have the following powers and
duties :—(a) To consider the recommendations of its faculty ;

(1^) to consult together on all matters connected with the subjects

of its faculty and the examinations therein and the teaching

thereof; (c) to advise the Senate from time to time as to the in-

stitution of new degrees or any change in the degrees, or as to

the regulations in force with regard to the degrees and examina-
tions in its faculty (without which advice the Senate shall not act

in the said several matters)
;

{</) to consult with and advise the

examiners in the faculty
; (c) to represent its views on any matter

connected with the subjects of its faculty to the Senate ; (/) to

make by way of report to its faculty such recommendations as it

may think fit, with the object of insuring suitable and efficient

teaching in the subjects of its faculty, and generally to report to

its faculty on all matters connected with its subjects as the board

may think desirable
; {g) to summon a meeting of its faculty for

the discussion of any matter relating to its subjects.

35. Boards of studies may, if they or any of them shall from
time to time think it desirable, meet and act concurrently on
particular subjects.

VI.

—

Examiners

36. The examiners in each faculty may from time to time

make such reports and recommendations to the faculty or its

board of studies as they may think fit.

VII. —Degrees

37. Candidates to be admitted to matriculation and all degrees

other than degrees in the Medical Faculty without regard to the

place of their education.

38. Candidates for degrees in the Faculty of Medicine to show
that they have passed the required course of instruction in a con-

stituent college in the Medical Faculty or in recognised medical
institution.

VIII.

—

General Provision

39. Except so far as altered by the foregoing provisions either

directly or indirectly, the existing constitution of the University

to be retained.

DANISH RESEARCHES IN GREENLAND
'TjURINGthe last few years the Danish Government have

despatched several scientific expeditions to her great but

Sparsely populated dependency, Greenland, for the purpose of

exploring it geographically, zoologically, botanically, and mine-
ralogically, while efforts have also been made to learn something
of the Norse archaeological remains in South Greenland. Glacial

researches, too, have been prosecuted and valuable observations

made of the enormous ice-field—the inland ice, which fills the

entire interior—and of its movements to the sea through the

numerous fjords, the birth-place of the greatest icebergs in the

northern hemisphere.
The results of these varied researches have only been published

after a long delay. It should, however, be stated that the

Danish Government have followed a carefully prepared plan on
this point, as the Royal Commission appointed for the purpose

of supervising the same, consisting of Prof. Johnstrup, Admiral
Ravn, and Dr. Rink, have decided that the results of the

researches should not be made public until their analysis was
completed in every detail. These have been embodied in the

work published by the Commission :
" Videnskablige Med-

delelser om Gronland " (Scientific Informations about Green-
land), a publication which has gained one of the gold medals of

the French Academy, and of which six or seven volumes have

been published. In addition to this work we have received

another, equally great, containing 109 tables, with facsimiles in

colour of fossil plants found in North Greenland, defined and
described by the late Prof. Oswald Heer, of Zurich, who also

defined the fossils which Mr. E. Whymper, in 1867, brought

home from the Disco Island and the peninsula of Noursoak, an

account of which was published in the T> aitsactions of the

Royal Society, 1869, pp. 445-488, with eighteen lithographed

plates.

Last year no less than three Danish expeditions were at work
along the Greenland shores.

The first of these, under Lieut. A. Jenssen, known for his

wanderings on the inland ice—was engaged in exploring and
charting the district on the west coast, between Sukkertoppen
and Holsteinborg (654°—67° N. lat.), where there is a network

of little unexplored ^ords, between mountains rising from 6oo3

to 7000 feet in height, penetrating upwards of 100 miles into the

broad coast-land.

The results of this expedition were very important, as the

flora, fauna, and geology of this part of Greenland were ascer-

tained. Several new plants were brought home, and the flora

on a " nunatak," viz. a mountain rising above the inland ice,

was collected. Lieut. Jensen is still occupied in finally drawing
and describing the explored part of the coast, embracing about

1000 square miles.

The second expedition, under Lieut. J. Holm, is, in its second

year, engaged in penetrating from Cape Farewell, along the

barren and difficult east coast, always encircled by pack-ice. It

comprises four scientists, and has for its object the exploration of

the country between the 63° and 70° lat. N., where the forma-

tion of the land is much like that of Iceland.

Besides having to explore the east coast as far north as cir-

cumstances may permit, two of the members, viz. Lieut. Garde
and Dr. Eberlin, have established a station at Nanortalik (lat.

60' N.), where they have, last winter, prosecuted meteorological,

magnetical, and auroral observations, being a continuation of

those efiected during iS82-83at Godthaab. Observations of ice

and sea are also made. The two scientists who have wintered

in some spot on the east coast, started, according to latest

advice, from Fluidlek (lat 614° N.), where a depot has been

established, at the end of July last year, northwards, in the

company of Greenlanders, eighty-two of whom lived on the east

coast, and were on their way home from trading on the south

coast. There were thirty-six boats in all. Late in July the

great glacier Puisortok, which reaches down to the sea, and

which in 1830 caused Graah, the only European who had

hitherto visited it, so much trouble—was passed without much
difficulty. Soon after Tingmiarmint (lat. 62° 40' N.) was

reached, the northernmost place whence we have news of the

party. It was their intention to attempt to reach a place,
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Augniaksalik, in lat. 65 4' N., before the winter, where there is

a settlement of Greenlanders, but which has never been visited

by Europeans. It lies near the place where Nordenskibld
landed in 1883 without seeing any natives. In the spring of the

present year the coast will be explored, but we shall have no
news of the party until they return home. Lieut. Holm states

that the east Greenlanders were very kind and friendly. They
were all heathens. They were particularly remarkable for their

features, being tall people, generally with dark eyes and hair,

and vv ithout any trace of the Eskimo. However, that they

should be descendants of Norsemen seems hardly probable on
account of their uncivilisation and want of leligion, Norse lan-

guage, and traditions. The party at Nanortalik have explored
eight great fjords, between lat. 62A° ami 6oA^ N,, right to the

bottom, without finding the least trace of Xorse remains.

The expedition may be expected to return at the end of 1885.

There is, however, great probability of the party under Lieut.

Holm having to spend another year on these inhospitable shores,

where the European, in order to exist, has to live like the Eskimo.
While the above-mentioned two expeditions vvere chiefly con-

fined to explorations, the third one despatched last entered upon
an almost unbroken field for research, viz., the sea on the west
coast. Between 1876 and 1879 researches of the Denmark
Sound—/.f., the sea between Iceland and Greenland—were
efifected by the Danish Admiralty Expedition, whereas Davis
.Strait and Baffin's Bay have only been cursorily studied, as, for

instance, by H.M. S. Valorous on its return journey in 1875,
after having provisioned Sir George Nares, and by the
Nordenskibld Expedition of 1883.
The vessel employed for last year's researches was the Fylla

gun-boat, in command of Capt. C. Nermann. The scientific staff

were—Prof. E. Warming, botanist ; Mr. Th. Holm, zoologist

;

and Dr. H. Topsbe, chemist and mineralogist. The hydro-
graphical researches were made by the officers ; and for the
purpose of examining the flora and fauna of the sea the expe-
dition was provided with trawls and scrapers of most improved
American pattern, and, for the deep-sea researches and measure-
ments of temperature, with a Sigsbee's sounding-apparatus with
wire rope and a good collection of the necessary instruments. For
the determination of the temperature of the sea, thermometers
by Negretti and Zambra were mostly used, some of which were
fitted with the splendid automatic reversing apparatus invented
by Capt. Magnaghi, of the Italian Navy, and some with one
constructed by Capt. G. Rung, of the Copenhagen Meteoro-
logical Institute, by which the turning of the instruments is

eftected at a given time by the simultaneous freeing of a weight
running in the line. The Miller-Casella thermometers, with
which the expedition were furnished, were used very little, on
account of the existing high bottom temperatures.

For fetching water from various depths, water-carriers on
Sigsbee's (American), Ekman's (Swedish), and Rung's (Danish)
principles were used, the latter being a new invention, which
was very practicable for lesser depths, as it not only brings the
sample of water required, but also gives the exact temperature,
a thermometer being hidden in the axis of the vessel, the mer-
cury column of which is broken as soon as it is full.

The Fylla left Copenhagen at the end of May, and arrived,
at the end of June, at Godthaab, a colony with 300 to 400
Eskimo inhabitants, on the west coast of Greenland, in lat.

64.^° N. Hydrographical researches were commenced early by
following the edge of the Polar ice from Cape Farewell, which,
during the summer, filled the southern and eastern parts of
Davis Strait in vast quantities, and by studying the position of
the ice-belt and the composition of the water inside and outside
the ice current.

We have no space to give a detailed account of the move-
ments of the expedition in the Greenland seas ; it must be
sufficient to state that the expedition, being chiefly stationed at
Holsteinborg (67° N. lat.), visited most of the Danish settle-
ments in Central Greenland, its field of research lying between
64° and 70° N. lat., and from the innermost creek at Disco Bay
(about 50°^ W. long.) to the middle of Davis Strait,— !.c., to
about 57i° W. long. An attempt to get further west, and, if

possible, reach the coast of America at Cape Walsingham and
Cumberland Bay, had to be abandoned on account of the enor-
mous ice-masses which were encountered there in July, and
which, in the middle of August, when the Fy/la was on her
return journey, had, in 67' N. lat., approached within 50 to 60
miles of the shores of Greenland, which is very unusual at that
season.

The deep-sea researches consisted in sounding, trawling, and
scraping, both on the extensive banks which, between 62° and
68° N, lat., nearly everywhere surround the shores of Greenland
with a deep channel between them and the coast, and in the

Davis Strait.

The researches did not extend to very low depths, the greatest

found being only about goo fathoms south-west of Godthaab,
while on the bridge connecting Greenland with Cape Walsing-
ham, at the place where Davis Strait is narrowest—in about
lat. 67^ N.—depths of 400 fathoms only were struck. In the

Disco B.iy, where no soundings had previously been taken, a

depth varying from 200 to 270 fathoms was found, and it has
been discovered by the Fylla Expedition that at the mouth, at

a depth of 180 to 190 fathoms, a barrier separates this basin

from Davis Strait, and thus prevents icebergs of a greater

draught from passing from the great fjord of Jacobshavn into

the ocean. Judging by the results of the measurements of ice-

bergs eftected during recent years in this fjord by Prof. Steenstrup

and Lieut. Hammer for the purpose of ascertaining the pro-

portion between the part above and the part below the surface

of the water, it has been found that only icebergs with an
liz'trao-t' height above the surface of 150 feet can float over this

threshold, the proportion between the part above and the part

below water being i to 8'8

—

i.e. t:8'4i for blistered glacier

ice, and i : 9^23 for glacier ice without blisters. For sea-water

ice with a water saltness of yi per cent, the proportion is only

l:S-29-
The numerous samples of water taken from the surface,

bottom, and intermediary depths, during the voyage have not

yet been thoroughly analysed, and before this has been done, it

is hardly possible to say anything definite as to the currents at

various depths. This mucli is, however, certain—that a com-
paratively warm current of water fills the eastern and central

parts of the narrowest portion of Davis Strait—as far as the

western ice limit—but that the highest temperature of the same,

when the depth is more than a couple of hundred fathoms, is

not, as is generally the case, found at the surface, but nearest the

bottom, and that the coldest layer seems to lie between 30 and
100 fathoms. As an example may be taken the following series

of temperatures obtained in lat. 67° 07' N. and long. 56° 31' W.
on July 8, 18S4, the temperature of the air being -^- i°'9 C.

At the surface 4-2-8C.

,, 10 fathoms ... ... ... ... I '9

,, 30 .. °'9

,, 100 ,, ... ... I'l

,, 200 ,, 3'6

,, 362 ,, (bottom) ... 4'2

Similar conditions were also found everywhere in Disco Bay,

but the surface water in this confined basin was considerably

warmer, while the bottom temperature was proportionately

lower.

We will give an example from lat. 69" 14' N. and long.

52° 54' W., on the morning of July 23, the temperature of the

air in calm sunny weather being -1- io°"2 C. in the shade :

—

At the surface

,, 5 fathoms

5°
70
too

+ 7-7 C.

7'i

4-2

'4
-FO'I
4-0'2

-f o-i
0-6

09
1-8

,, 20J ,,

,, 264 ,, (bottom) 2'I

That the influence of the ice-fjord is here felt at the inter-

mediary depths is obvious even without any chemical analysis of

the water of the various layers. It is, however, very remarkable

that the surface-temperature in such a high latitude, and in

water constantly covered with enormous icebergs, can, in the

short summer, reach such a height as the above series show. This

is, by the bye, so far from being a solitary example that most

serial temperatures from this locality, which were, however, all

taken in calm weather, and extended over seven days, show a

much higher surface-temperature.

The highest temperature was registered off the colony of

Christianshaab, in the Disco Bay, in the south-eastern corner,

viz. + ii°-4C. at the surface. At five fathoms it fell, however.



258 NATURE {JuLy 16, 1885

to 2°'S, and stood from 30 to 100 fathoms at + o°'2 C.

That the icebergs in these waters must melt rapidly, particularly

at the water-line, is clear, which was also corroborated by expe-

rience, all being deeply furrowed and heeling over.

The trawlings and scrapings extended to a depth of 300
fathoms, and were effected as well in Davis Strait, Disco Bay,

on the banks, as in the fjords. The result was consider-

able, and several varieties of fauna previously unknown in the

Greenland seas were caught, as well as some entirely new
species. Among the rarest forms may be mentioned Amb'.yops

abbreinata, Mysideis grandis, and Bortomysis nobilis, which are

only known in a few species from the west coast of Norway,
and Spirorbis cancellatus.

The harvest was richest on the banks, as was the case under

previous expeditions, and poorest in Disco Bay, where several

hauls at a depth of 2CO to 250 fathoms brought up absolutely

nothing, or only a couple of specimens of the same species.

The trawl worked here so far down in the soft black clay, which
everywhere covers the bottom, that the line constantly threat-

ened to break. The expedition has brought home a total of 300
specimens of the deep-jea fauna.

During the .<.tay in port the officers of the vessel were
engaged in hydrographical labours, chiefly the measuring

of certain harbours, and the botanists in excursions into

the long, narrow fjords, where the vegetation is richest, but

neither the mountains nor the islands were forgotten. The
harvest was very rich. Of phanerogams and higher ci"yptogams

alone specimens of 230 varieties were obtained, and five new
plants were discovered, among which a new species of Carex,

while several were found in entirely new places, whereby their

geographical distribution has been increased with several degrees

of latitude. Thus, Linma borealis, for the first time, in 1S83,

discovered in Greenland, and then in lat. 61° 10', was this year

found as far north as 67°. Special attention was also given to

the collecting of materials for illustrating the development of the

Arctic fauna, which has hitherto been neglected. Great atten-

tion, too, was paid to the algae fauna, although it is very poor in

the places visited by the expedition.

The niineralogical harvest of the expedition was poor, for the

reason that Greenland has already been thoroughly explored,

geologically and geodetically, by such eminent scientific men as

Sir C. L. Giesecke, Dr. Rink, Profs. Johnstrup, Steenstrup, and
Nathorst, that little more is to be learnt. One object of interest

was, however, brought home—viz. a block of ironstone found on

the shore of the Disco Island at Uifak, in lat. 69° 20' N., of the

same kind as those discovered there by Baron Nordenskiold
some years ago, and which were at first believed to be meteorites,

but whose terrestrial origin must now be said to be beyond
question, in consequence of Prof. Steenstrup having discovered

nickel iron in lumps of all sizes, of exactly the kind as that con-

tained in these blocks in the great basalt strata of the Disco
Island. The block which weighs about 1800 lbs., has been
presented to the Mineralogical Museum at Copenhagen, where
it will be mounted, with those already brought thither from the

same locality.

The scientific material collected by the expedition is under
treatment, but considerable time must elapse before the final

result is ascertained.
•' This spring another expedition has been despatched to Green-
land, being the tenth since 1876. It is commanded by Lieut.

Jensen, and has for its object, besides natural history and photo-

graphical studies, the survey of the west coast between Sukkcr-
toppen and Godlhaab, Iat65i°—64° N. This is the last stretch

of the west coast which remains to be surveyed, and if Lieut.

Jensen succeeds in finishing the work this year, the entire west
coast of Greenland from lat. 59.^° to 724° N. will have been
surveyed and charted.

That the Danes are proud of the accomplishment of this great

and difficult work is only natural.

THE ROYAL SOCIETY OF CANADA
'T'HE fourth annual meeting was held at Ottawa on May 26
-* and following days to the 29th inclusive ; the President,
T. Sterry Hunt, LL.D., F.R.S., in the chair. The following
papers were read in Section III. (Mathematical, Physical, and
Chemical) :—On the analysis of silk, by Dr. H. A. Bayne,
Royal Military College. The author selected samples of pure
silk and linen and cotton (their purity being carefully determined

beforehand by the use of the microscope), and after removing
dressing material, colouring matter, &c., by ether and dilute

hydrochloric acid, submitted all four samples to the action of a

large number of reagents in order to determine to what extent

solvents of silks affect other fibres also. The result of a large

number of analyses showed that, for mixtures of silk and wool,

basic zinc chloride is the most reliable reagent ; while for mix-

tures of silk and cotton or linen, Loewe's alkaline glycerine

solution of oxide of copper gives the most trustworthy indica-

tions.—Memoire sur I'introduction et I'interpretation rationelle

des quantites negatives et des quantites imaginaires dans le

calcul, by Dr. D. Duval.— Classification of natural silicates, by
Dr. T. Sterry Hunt, F.R.S.—Blowpipe reactions on plaster

tablet*, by Prof. Haanel. This was in continuation of previous

investigations.—Note on the quantitative blowpipe a«say of

Cinnobar, by Prof. Haanel.—On the determination in terms of

a definite integral of the value of the expression

—

the series to be continued only as long as the quantity raised to

power m -I- n is positive, « being a positive integer, and m a

positive integer, zero, or a negative integer numerically less than

n ; and on the deduction therefrom of approximate values in

certain cases, by C. Carpmael, M.A. In this paper, after

pointing out that the investigation of M. Cauchy fails when m is

zero or an integer, although he assumed without comment that it

would hold, the author proceeds to determine the values of a

number of " extraordinary integrals" and obtains results differ-

ent from those obtained by M. Cauchy, although his final

approximate values agree with them if we correct certain

numerical errors in Cauchy's results. — The geognosy of

crystalline rocks, by T. Sterry Hunt, F'.R.S.—Conoernant la

theorie de M. Steckel sur la veine liquide contractee, by C.

Baillarge.— On tidal observations in Canadian w.aters, by

A. Johnson, L.H.D., showing the very imperfect state of our

knowledge of the tides, and the need of systematic observations

on both the Atlantic and Pacific coasts.—On iron ores from

Central Ontario. This paper comprises a series of analyses of

magnetic and other iron ores from the counties of Peterborough

and Hastings in the pi'ovince of Ontario, with brief references

to the conditions of occurrence of the various deposits from which

the ores were taken, by Prof. Chapman.—A commentary on sec-

tion ix. of Newton's " Principia," by Prof. Cherriman, M.A.

—

The density of weak aqueous solutions of certain salts, by Prof.

MacGregor, D.Sc.—Redetermination of the dilTerence of longi-

tude between the observatories of McGill College, Montreal, and
Harvard Observatory, by Prof. W. A. Rogers (Harvard) and

Prof. McLeod (McGill College).—Redetermination of the

differences of longitudes of Montreal, Toronto, and Coburg, by

Messrs. Carpmael, M.A., McLeod, M.E., and Chandler, M.A.
—Notes on ( i) Clausius's theory of the virial ; (2) the motion of a

rigid body with one point fixed
; (3) the equation of energy in

generalised coordinates.—Geometrical methods in optics, by Prof.

Loudon.- Notes on the economic minerals of New Brunswick,

with a revised list of mineral localities in the province, by Prof.

Baily. This paper being of the nature of a catalogue of localities,

was not read before the Section.—Geology of Cornwallis or Mc-
Nab's Island, Halifax Harbour, by Rev. Dr. Honeyman. A study

of the local geology in which special reference was made to the

occurrence of amygdaloidal boulders which were considered to

have been derived from the vicinity of Cape Blomidon.—

A

Catalogue of Canadian Butterflies, with notes on the distribution

of the genera, by W. Saunders. Explained merely in a few

remarks, not being suited for reading in full.

The following papers were read in Section IV. (Geological

and Biological) :—On the Mesozoic floras of the Rocky Moun-
tain region of Canada, by Sir W. Dawson.—Fossil plants from

the Trias and Permian of Prince Edward Island, by Sir W.
Dawson.— Illustrations of the fauna of the St. John group (third

part), by G. F. Matthew. This paper was in continuation of

former communications. It describes a large number of

Cambrian forms, particularly trilobites, and discusses the rela-

tions of the subdivisions of the Cambrian of the vicinity of St.
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John with those of the same formation in Europe.—On the Wall-

bridge Heematite Mine, as illustrating the mode of occurrence of

certain ore deposits, by Prof. Chapman. The particular mine
referred to has been practically worked out, and in the process

a clear idea of its character has been gained. It is found to be

a "stocl<work," or irregular mass, and not, as had been sup-

jiosed, a vein. Prof. Chapman regards it as typical of a large

class of deposits in the vicinity.—On Cambrian rocks of the

Rocky Mountains, by Dr. G. M. Dawson. These rocks are the

oldest of those shown in the mountains between the 49th paral-

lel and the Bow River. They are of great thickness, and include

at one horizon red beds with pseudomorphic salt crystals, sun-

cracks, &c. Fossils have so far been obtained from four locali-

ties only, and these appear to indicate the horizon of the

Prospect Mountain group as olevellus shales of Eureka, Nevada.
—On the geology of South-Eastern Quebec, by Thos. Macfar-
lane.—On the geology of Thunder Cape, Lake Superior, by
Thos. Macfarlane. The last two papers were read merely by
title, Mr. Macfarlane adding a few explanatory remarks.—Notes
on the geology and fossils of Prince Edward Island, by Francis

Bain, communicated, with remarks on the fossils, by Geo.
Wm. Dawson. The paper contained the results of explorations

by Mr. Bain, with mention of fossil plants found by him in

different parts of Prince Edward Island. It appeared from
these observations and fossils that the red and grey sandstones

and shales of which the island is composed are divisible by
superposition and fossils into thiee groups : (i) the Permo carboni-

ferous as originally established by Sir \\n\. Dawson, with local

additions made by subsequent observers ; (2) a formation re-

garded by Mr. Bain as probably Permian, and corresponding
to the Lower Triassic of Dawson .and Warrington's report

; (3) an
overlying series, probably Triassic, and corresponding to the

Upper Trias of the above report. Sir Wm. Dawson discussed

the evidence of the fossil plants as bearing upon the above views.

In Sections I. and II the following (among others of a more
or less literary character) were read :— ( i ) Population franjaise du
Canada de 1608 a 1631 ; (2) A travers des registres du XVII.
siecle, by the Abbe Tanguay.—The manifestation of the a2sthetic

faculty among primitive race-;, by Dr. Daniel Wilson. This
paper discusses the evidence of the aesthetic faculty, and the

practice of imitative art among ancient and modern uncivilised

races. The archsological investigations in European prehistoric

remains showed a nearly universal absence of imitative art

throughout the whole Ne jlithic period and the subsequent age
of bronze. But behind this Lay the vastly more remote age of

the Cave-men of Southern France, with their singular indica-

tions of remarkable artistic skill. This the author compared
with such evidences of imitative art as are familiar to us in the

work of many native American aborigines, and stated his

reasons for tracing all alike to efforts at sign-language and
ideographic expression of facts and thought. This was illus-

trated from an analysis of native Indian languages in their

terms for giving expression to the language of art.—Palseo-

lithic dexterity, by Dr. Daniel Wilson. In this paper Dr.
Wilson drew attention to the ingenious profile drawings now
familiar to us as the products of the ancient Cave-men of
Southern France, and showed that by the direction of the pro-

files they were divisible into right and left-hand drawings. In
so far as the examples can yet be adduced, the right-hand dr.iw-

ings are to those of the left hand as about two to one. The per-

centage of left-hand drawings is thus greatly in excess of what
would now be found. But it probably shows at that extremely
remote period the bias of prevalent usage which, however
originating, has sufficed to determine the nearly universal pre-
dominance of the preference for the right hand within the whole
historical period.

ON THE OBSERVATION OF EARTH-TIPS
AND EARTH-TREMORS

I N a paper read before the Seismological Society of Japan on
* February 15, 18S3, I collected toffether a number of facts

which lead to the belief that districts in all quarters of the globe
have from time to time been subject to slow changes in level.

Amongst these evidences may be mentioned the changes
which have been recorded by many observers in the position of
the bobs of pendulums. That jiendulums had not always hung
in the same vertical line was sometimes indicated by the position

of a multiplying index, and sometimes by the position of the

stile of a pendulum as seen through a microscope. Another
class of observations have been made by recording the position

of a spot of light reflected from a small mirror, the mirror being

so suspended that it was caused to turn by the slightest displace-

ment of the pendulum relatively to the earth. A third class of

records have been made with horizontal pendulums, the midti-

plyin? indexes of which have been observed to move from side

to side as if the foundation on which the pendulums rested was
being slowly tilted.

A fourth order of observations have been those which have

been made with delicate levels, the bubbles of which slowly

move along the containing-tubes in a manner difficult to explain.

A fifth class of records indicating changes in level are those

which have been made by observing the displacement of an

image rellected from the surface of mercury.

A sixth kind of records are the changes sometimes observed

in the levels of lakes and ponds. At the time of great earth-

quakes, at places remote from its origin, where there was no

perceptible motion of the ground, the water of lakes and ponds

have been observed to slowly rise and fall as if the basin in

which they rested was being slowly tilted.

To the above six classes of records a number of miscellaneous

observations might be added, all of which find an easy explana-

tion if we admit that from time to time there are slow tips in the

soil.

Another phenoinenon which has been observed is 'that the

surface of the ground is from time to lime in a state of tremulous

motion. These movements have been noted by observing the

stile of a pendulum with a microscope, the end of a light mul-

tiplying index attached to a pendulum, the quivering and erratic

m:.tion of a spot of light reflected from a mirror connected with

a pendulum or reflected from the surface of mercury.

An historical account of the various observations which have

been made upon earth-tips and earth-tremors may be found in

the reports of George and Horace Darwin to the British Asso-

ciation in iSSi and 18S2.

Detailed accounts of the observations made in Italy are con-

tained in Rossi's " Meteorologica Endogena."

An account of a considerable portion of the work which has

been accomplished in Japan may be found in the Transactions

of the Seismological Society, in the reports which from time

to time I have had the honour of forwarding to the British

Association, and in the pages of Nature.
As it seems that these phenomena are gradually attracting an

increasing attention, it is my intention in the following notes to

give a brief account, not so much of the results I have ob-

tained by observing earth-tremors and ptUsations, but of the

methods by which these results have been obtained, trusting

that my experiences may be of value to those who are desirous of

experimenting in this direction.

Among the first instruments I employed were microphones in

conjunction with telephones and delicately-suspended short-

period light pendulums. From time to time the telephones

emitted strange sounds. As to what was the cause of these

noises I am unable to say. Unless you kept your ear continu-

ally at the telephone there did not appear to be any method of

obtaining a satisfactory record, so that, after much labour, these

instruments were eventually discarded. For very similar reasons

the small pendulums which were often in a state of tremor were

also discarded.

The next class of instrument which I employed was similar to

an apparatus suggested by Sir William Thomson and used by

George and Horace Darwin in the Cavendish Laboratory when

experimenting on the lunar disturbance of gravity. Any orie

who has read Mr. Darwin's account of these experiments will

recognise the unusually great care which is required by any one

who undertakes to make observations with such instruments.

As I was without either assistants or a laboratory, and as my
instruments were of the roughest description, my attempts at

making satisfactory observations altogether failed. I certainly

saw that the spots of light were continually shifting in position,

but whether this was due to a tip of the soil or simply to con-

tractions and expansions in portions of my instrument, I was

unable to determine.

.After much trouble and considerable expense, I very reluct-

antly gave up the pendulnms and mirrors, and sought for

apparatus of a still simpler kind. Having accidentally read an

account of Plantamour's observations with levels, the simplicity

of the apparatus induced me to borrow a pair of astronomical

levels from the Imperial Observatory and follow his example.
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For a long time these levels were installed beneath cases on a

column kindly lent to me by the Professor of Natural Philosophy
in the Imperial College of Engineering. Here they remained
for over a year, after which they made many journeys. At one
time they were nearly 13,000 feet above sea-level on the top of the
conical Fujisan. At another time they were some hundreds of
feet below sea-level at the bottom of the Takashima mine.
These observations attracted the attention of the authorities at

the Imperial Observatory, who, recognising the bearing they
might have upon work which was going on in the obser\-atory,

they supplemented my observations with a second set of levels.

All the usual precautions were taken to guard against the effects

of temperature, and observations were carried out every three hours
both day and night for more than a year. As the books of

records accumulated, and the curves grew until some of them
were 30 to 40 feet in length, experience showed that the errors

chiefly due to changes in temperature might be equal to and
even exceed the effects which were being -sought. Now, I am
inclined to an opinion communicated to me in a letter from
M. d'Abbadie, who remarked that two levels upon the same
colamn'might be parallel, and yet their bubbles 'might move in

Pig.l.

opposite directions. Notwithstanding this, the observations of
levels have led to some interesting results.

First, there is the fact that level bubbles may wander without
there necessarily being a change of level. Second, that level

bubbles continue to move long after the sensible motion of an earth-

quake has ceased, thus giving us a means of observing the move-
ments of long periods which usually bring the phenomenon of an
earthquaketo a close. Afcertheearthquakethebubblewill some-
times take up a position slightly different to that which it had
before. Changes in the position of bubbles have been observed
a short time before some of our earthquakes. Another result

is the fact that the greatest irregularities in the curves showing
the position of the bubbles of a level occur when earth-

quakes are most numerous. This is during the winter months.
A last result is the fact that during a typhoon, or when the
barometer is unusually low and fluctuating, a level bubble may
be distinctly seen to pulsate through a small range, as if there
were continuous changes of level going on.

While working with the levels another kind of instrument
which I employed was a pendulum suspended from an iron

stand, .and so arranged that its stile could be viewed in the field

of a microscope. By placing a prism beneath the end of the
stile, the image of its end could be looked at horizontally, and
the motion of the pendulum could be seen in any azimuth. At
first I employed two microscopes placed at right angles, but by
the .adoption of the prism one microscope became sufficient.

With these instruments, which are similar to those employed by
Messrs. Bertelli, M. de Rossi, and other Italian observers, I

verified for myself some of the more important results which had
been noted in Europe.

For instance, it was seen that the pendulum was seldom at

rest. Storms of tremors would take place with a low barometer.
The pendulum did not always vibrate over the same point. It

appeared as if there had been a tip in the soil, and the stand of

the apparatus h.ad been slightly inclined. These, together with
other results which in many respects are little more than repeti-

tions of results obtained by Bertelli, Rossi, and other observers,

I have already published. Without attempting to describe
other experiments which I have instituted, I will now give a
brief description of an instrument which has been reached
gradually, and which has given me the greatest satisfaction.

From a letter received from M. d'Abbadie, whose researches

regarding the change of vertical are amongst the most important
yet instituted, I learn that my instrument has many points in

common with one employed by M. Bouquet de la Grye. When
I first set up this instrument, it was simply as a contrivance

intended to make electrical contact, and set certain machines in

action at the time of an earthquake. I next employed it as an
instrument to record the occurrence of slight earthquakes. In
its third form it was used to indicate earth-tremors and devia-

Fig. 2.

tions in the vertical. It will be readily understood from the

accompanying sketches. Figs. I and 2 : A A is a circular disk of

cast iron about \ inches in thickness, resting on levelling screws.

Bolted to this is a tripod of angle iron about 5 feet high, B B.

This forms the support for a pendulum, c. The bob of this

pendulum weighs about 7 lbs. It is made of a br<Tss tube (3 m.
diameter and 2j m. long) filled with lead. This is carried by a

fine iron wire 3 feet 37 inches long, soldered into a small hole in

a plate at the top of the tripod. A spike, c, projects from the

b,ase of the bob (see Fig. 3). .\s the bob with its spike were
turned in a lathe, the end of the spike, the point of support and
the centre of figure of the bob are fairly in a straight line.

A long, light pointer, D, made of a strip of bamboo which has

been varnished, is kept in contact with the base of the pointer,

as shown in Fig. 3. W. the top of the pointer there is a light

brass ring, c ; at the top of this there are two fine needle-points,

a and /'. The point a is kept in contact with the base of the

pendulum by turning the screw T, which raises the flat spring s

on which b rests. T is carried by a strong stand, E, which rests

at three points on A ; ff is a disk of lead which is nearly equal

in weight to that of the pointer below />.

In one instrument ab\?, 6 mm. whilst the total length of D is

415 mm. With these dimensions we may suppose that if the

base pendulum moved, say, I mm., then the lower end of the

pointer would move about 68 mm. The values to be given to

the defections observed in the pointer have also been estimated

by giving a slight turn to one of the levelling screws of the base

plate, and thus tipping the plate through a known angle.
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Records were at first made by reading a scale of millimetres

placed beneath the end of the pointer. Experience showed this

method to be inconvenient and without satisfaction. What
occurred between the hours of observation was unknown, whilst

the records which were made were liable to greater or less

errors due to the observer. This led me to seek for some
method which would render the observations automatic. To
attach a hair to the end of the pointer and let it be dragged
across the surface of a smoked glass created too great friction.

The necessary appliances for photographic registration were too

costly and too troublesome to be employed as I was situated in

Japan. A very near approximation to frictionless registration

was obtained by sending a current down the pointer, the end of

which trailed on the surface of a thick film of iodised starch

covering a strip of paper. The strip of paper, which was on a

metal tray, moved slowly by clockwork beneath the lower end of

the pointer. On taking out the paper I found that the film of

>tarch, with its blue line, could be dried down to form a brown
line on the paper. The process was troublesome and the line

subject to distortion by the flow of the starch. The ne.\t idea

was to discharge a spark from the end of the pointer and per-

forate a band of paper moving beneath the end of the pointer at

the distance of about 5 mm. This feature in the apparatus, M.
d'Abbadie writes me, is an essential feature in the apparatus of

M. Bouquet de la Grye. To avoid losing a record, should the

pointer move parallel to the length of the paper, two bands of

paper, gg, moving at right angles (by means of the clock, h),

are employed (Fig. 2). One band passes beneath the other over

the surface of a brass plate, /;. The paper used is the ordinary

paper employed in a Morse telegraph instrument. By allowing
the hand of a clock to pass every five minutes across a wire the

current from two of Thomson's tray-cells is sent through an in-

direction coil which yields the sparks to perforate the paper.

Every hour the hand of the clock makes a long contact by

passing across a small strip of platinum. In this way a large

hole is made in the moving bands of paper and the hours are
recorded.

To secure myself against error the same secondary current
which perforates the paper of one machine is carried by wires to

perforate the paper of a second instrument of slightly different

construction placed on a stone column in a distant room.
The only work required is to wind the clocks which pull the

paper and the clock which makes the contacts. This being
d<me, records are automatically made every five minutes.
Up to the present the records which have been obtained have

not been analysed, but certain of the results which they indicate
are evident. These are as follows :

—

1. Sometimes for days the pointers remain stationary, as is

indicated by the sparks being r^ular and in a straight line (see
Fig. 4)-

2. Sometimes the pointers are in a state of tremor, and the
sparks perforate the paper at many points, giving a line of
several millimetres in breadth (see Fig. 5). These tremors may
continue for ten or twelve hours. From the diagram, the dura-
tion of these tremors and the range of motion can be accurately
measured. The instruments in both rooms agree as to the
occurrence of tremors and periods of rest.

3. Sometimes the pointer will slowly wander from the straight
line, and then slowly return. This usually takes place two or

three times in succession. It would seem as if the ground had
been slowly tipped through one or two seconds of arc, the period
of each tip being from fifteen to sixty minutes (Fig. 6).

In regard to the occurrence of these tips, the instruments in

the two rooms only occasionally coincide.

As to whether they are really to be regarded as true disturb-

ances of level, or simply as movements due to local causes, I

shall be better able to speak after a more carefal examination of

the records.

4. Sometimes I find the bands of paper perforated over their

whole breadth by sparks in all directions. This indicates that

an earthquake has occurred and the pointer has been swinging
(see Fig. 5, about 9.15 p.m.). All these figures have been pro-

duced by pricking through from the original diagrams. The
clocks which I have used are made from small American spring

clocks costing in Japan about \is. each. The total cost of the

portion of the apparatus figured, including the case, M, the doors
of which and the parts which come in contact with the column
are edged with flannel, is about 25 yen, or ^4 10. la Europe
an instrument of better construction would cost more. One of

the columns on which an instrument is placed measures 6 feet by
3 feet and 5 feet high. It is constructed of brick and rests on
concrete. The other column, which also rests on concrete, is

made of stone. It measures 2 feet 2 inches X 2 feet 2 inches

and is also 5 feet in height.

This latter column is rather too slight, as I found that even
the pressure of my thumb is sufficient to cause the pointer of the

instrument to move several millimetres.

Amongst those who may possibly have a practical interest in

this matter are those who have to deal with mines—especially,

perhaps, coal-mines.

In the columns of the Japan Gazelle, in Nature, in the

Mining Journal, and other papers, references have been made
to the attempt to observe earth-tremors and other phenomena in

the Takashima Collier)' near Nagasaki. At the conclusion of a

February 24th. 2-4. A.M. (No movement)
Fig. 4

March 28th. 1885. 6 & 7. P.M. (An earth tip?)

Fig. 6.

1885. 8-10- P.M. ( Tr

Fig. 5.

& Earthquake)

report to the British Association, 1S84, on the earthquakes of

Japan, a letter from Mr. John Stoddart, the chief engineer at

that mine, tells us that, owing to the working of the mine and
other causes, he finds it impossible to make observations with

delicate instruments. He therefore proposes to move the in-

struments to some distant station, assuming that any natural

cause which would cause tremors in the mine will be generally

felt over a considerable area. As to whether there is a connec-

tion between earth-tremors and the escape of gas in collieries,

we do not yet know. Mr. Walter Browne, in a paper to the

North of England Institute of Mining and Mechanical Engineers,

thinks it desirable that investigation on this subject ought to be
made, and quotes what is being done at Takashima. Mr. Gallo-

way, writing in Nature of February 5, if I read him correc;'y,

does not encourage Mr. Brown's suggestions, and enters into an

argument about the possibility of an earth-tremor forming a

fissure. Earthquakes often form fissures on the surface, but these

effects in mines are usually nothing. I make this statement on
the authority of personal inquiry in many mining districts.

With the exception of the disturbances near an epicentrum, the

movements due to ordinary earthquakes are so superficial that the

range of motion at the depth of to feet is sometimes only one-

fortieth of what it is at the surface. Earth-tremors are pheno-

mena usually lasting many hours, and they certainly occur with

low barometers. That they could by any possibility form fissures

it is difficult to imagine.
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;

As to what may be the cause of earth-tremors I am not pre-

pared to offer a definite opinion ; but, inasmuch as their associa-

tion with barometric fluctuations renders it possible that in their

occurrence they may aU^o be associated witli the escape of fire-

damp, about which we have so little knowledge of practical

value, it seems impossible that their study should be neglected.

Whether the results of such a study would be of practical

value to the miner is not known, but that results of scientific

value would be obtained is indisputable.

As the making of such ob.=ervalions are neither a matter of

trouble or serious expense, I sincerely trust that they may be

undertaken. On some future occasion I hope to describe the

experiments which I made with one of these instruments on the

summit of Fujiyama (13,365 feet), where movements were of a

very marked and decided character.

Tokio, Japan John Milne

SOCIETIES AND ACADEMIES
London

Royal Society, June 18. — " The Removal of Micro-organisms

from Water." By Percy F. Frankland, Ph.D., B.Sc., F.C.S.,

Associate of the Royal School of Mines.

The author has investigated the efficier"/, as regards the

removal of micro-organisms, of methods of water-purification

depending upon

{a) Filtration

(/') Agitation with solid pai'ticles

{c) Precipitation.

The method of investigation consisted in determining the

number of organisms present in a given volume of the water
before and after treatment, the determinations being made by
Koch's process of gelatine-culture on glass- plates.

Treatment of Water by Filtrntion,—The filtering materials

examined were greensand, silver sand, powdered glass, brick-

dust, coke, animal charcoal, and spongy iron. These materials

were all used in the ;ame state of division, being made to pass

through a sieve of 40 meshes to the inch, and in columns of 6

inches in depth. The follow ing results were obtained :

—

Greensand
ditto (after 13 days) ...

ditto (after I month)
Silver Sand
Powdered Glass

Brickdust
ditto (after 5 weeks)...

Coke
ditto (after 5 weeks)...

Animal Charcoal
ditto (after 12 days) ...

ditto (after I month)
Spongy Iron

ditto (after 12 days) ...

ditto (after 1 month)

Thus greensand, coke, animal charcoal, and spongy iron wer
at first successful in removing all organisms from the water pass

ing through them, but after i month's continuous action this

power was in every case lost, the improvement still effected,

however, by spongy iron and coke was very great indeed, whilst

the greensand and brickdust were much less efficient, and the
number of organisms in the water that had been filtered through
animal charcoal was greater than in the unfiltered water.

Treatment of Water by Agitation vitJi Solid Partieles.—Water
was agitated with various substances (in the same state of division

as above) and after the subsidence of the suspended particles,

the number of organisms in the water before and after treatment
was determined, i grni. of substance was in nearly each case

shaken up with 50 c.c. of water. The agitation was in nearly
all cases continued for 15 minutes, but the duration of subsidence
was varied according to the length of time whicn i£ required
for the water to become clear. The following results were
obtained :

—

No. of organisms
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M. Mascart's recent note on the great movements of the atmo-

sphere, by M. Faye.— Researches on vegetation : on the car-

bonates in living plants, by MM. Berthelot and Andre. In this

paper the authors explain the methods followed by them in

determining the quantity of the simple organic salts now known
to be largely, if not universally, diffused throughout the veget-

able kingdom.—Anatomy and physiology of Phcenicmus, a

remarkable parasite found largely associated with certain mol-

lusks, by M. de Lacaze-Duthiers.—On the homography of two
solid bodies, by M. Sylvester.—Report on the experiments made
in Holland and Belgium on an application of the large movable
tubes of the hydraulic system constructed at the sluices of the

Aubois ; further modifications of that system, by M. A. de
Caligny.—Spectrum of ammonia obtained by reversal of the

induced current, by M. Lecoq de Boisbaudran.—A process of

prophylactic inoculation against splenetic or charbon fever, by
M. A. Chauveau. The peculiarity of this process consists in the

method adopted for attenuating the cultivated virus, which is

effected by means of compressed oxygen. Three points are

established : (i) that it suffices to inoculate animals a single time
in order efficiently to protect them both from experimental in-

oculations with strong, unattenuated virus and from the effects

of spontaneous contagion ; (2) that the virus attenuated by means
of compressed oxygen i^ as harmless as that obtained by other

methods constituting what is known as the first charbon vaccine :

(3) that the most attenuated virus continues still active and
serviceable long after its preparation.—Remarkable solar pro-

tuberances observed at diametrically opposite points of the di-k

on June 26, in Paris, by M. E. L. Trouvelot.—On some formu-
las in the theory of left curves, by M. Ph. Gilbert.—On ihe

reductive properties of pyrogallol ; its action on the salts of

iron and copper, by MM. P. Cazeneuve and G. Linossier.

The authors' experiments establish a complete parallelism

between the reactions of ferric and cupric salts.—On the
action of acetic acid in decomposing the hyposulphites of

sodium and potassium, by M. E. Mathieu-Plessy.—Description
of a new method of quantitative analysis for cadmium, by MM.
Ad. Carnot and P. M. Proromant.—A new process for delecting
and rapidiy analysing small quantities of nitric acid in the air,

water, earth, &c., by MM. Al. Grandval and H. Lajoux.—On
the formation of large deposits of nitrates in Venezuela, the
Andes, the Orinoco Basin, and other intertropical regions, by
MM. A. Muntz and V. Marcano. From their observations the
authors conclude that these nitrates have a purely animal origin,

developed without the intervention of atmospheric electricity.

Their position, the constant presence of large quantities of
sulphates and of the nitrifying organism, combined with the
study of the phenomena observed in deposits now in process of
formation, all tends to exclude the recently advanced hypothesis
of electric influences.—On the composition and fermentation of
interverted sugar ; a reply to M. Maumene, by M. Em. Bourgue-
lot.—On the fermentation of the jequirity plant, by MM. y.

Bechamp and A. Dujardin.—On the production of the hydrate
of crystallised magnesium (artificial brucite) and of the hy-
drate of crystallised cadmium, by M. A. de Schulten.

—

On the determination of the mineral group of zeolites in

the absence of determinable crystalline forms, by M. A.
Lacroix.—On a new group of felspar rocks in the district

of Four-la-Brougue, Puy-de-Dome, by M. F. Gounard.—On
the position of some serpentine rocks on the road between
Granada and Jaen in the north of, the province of Granada,
Spain, by M. W. Kilian.—On the augite and hornblende erup-
tive formations (diorites and serpentines) in the Sierra de Pena-
flor, Andalusia, and on the genesis and dissemination of gold
throughout these rocks, by M. A. F. Nogues.—Contributions to

the ;,tudy of the oolitic flora of West France, by M. L. Crie.

—

On the structure and growth of whalebone in the Balenopterse,
by M. Y. Delage.—On the structure and action of the stylets in

the sting of the bee, by M. G. Carlet.—On the respective toxic
properties of the organic and saline matters present in the urine,
by MM. R, Lepineand P. Aubert.—Epilepsy of auricular origin :

a contribution to the study of otopiesis (auricular compression),
by M. Boucheron.—New metalloscopic processes applicable
especially to cases of lethargy, cat.alepsy, and somnambulism,
by M. Moricourt. The author shows that patients subject to
these morbid affections are peculiarly sensitive to the action of
metals, many cases having been successively treated by his new
metallotherapic processes.—Clinical studies on the leprosy still

surviving in the rural districts of Norway, by M. Paul Bert.—On
the passage of pathogenic microbes from the mother to the

fcetus, by M. Koubassoff.—M. Grandidier was elected a member
of the Section for Geography and Navigation in place of the late

M. Dupuy de Lome.
Sydney

Royal Society of New South Wales, May 6.—Annual
Meeting.— II. C. Russell, B.A., F R.A.S., President, in the

chair.—The report of the Council stated that 34 new members
had been elected during the year, making the total on the roll

494. Sir G. B. Airy, K.C.B., F.R.S., and Prof John Tyndall,

F.R.S., had been elected Honorary Members in the room of

SirF. B. Barlee, K.C.M.G., and George Bentham, C.M.G.,
F. R. S., deceased. The sum of 380/. had been expended on
books and periodicals during the year. The Clarke Memorial
Medal for :885had been awarded to Sir J. D. Hooker, K.C.S.I.,
C.B., and the Society's Medal and a prize of 25/. to Mr. W. E.

Abbott for his paper on the water-supply in the interior of

New South Wales. The Society had presented its yournal to

313 kindred societies and institutions, and received 1 1 47 volumes
and pamphlets in return. The following papers had been read

at its monthly meetings :—Pjesidential Address, by Hon. Prof
Smith, C.M.G. ; tlie removal of bars from the entrances to our

rivers, by W. Shellshear ,.\.M.I.C.E. ; notes on gold, by Dr.

Leibius, M.A. ; some minerals new to New Soutli Wales, by
Prof. Liversidge, F. R.S. ; the oven-mounds of aborigines in

Victoria, by Rev. P. MacPherson, M.A. ; notes on the troch-

oided plane, by L. Hargrave ; a new form of actinometer, by
H. C. Russell, B.A. ; notes on some mineral localities in the

northern districts of New .South Wales, by D. A. Porter
;

notes on Doryanthus, by C. Moore, F. L. S. ; water-supply in

the interior of New South Wales, by W. E. Abbott ; notes on
a new self-registering anemometer, by H. C. Russell, B.A. ;

researches upon the embryology and development of the Marsu-
pials, Monotremes, and Ceratodus, by W. H. Caldwell, M.A.
—A conversazione was held on October 8 in the Great Hall of

the University, attended by about 900 members and their friends.

The Council had issued the following list of subjects with the

offer of the Society's Bronze Medal and a prize of 25/. for each
of the best researches, if of sufficient merit (to he sent in not

later than May i, 1886) :—On the chemistry of the Australian

gums and resins ; on the tin deposits of New South Wales ; on
the iron ore deposits of New South Wales ; list of the marine
fauna of Port Jackson, with descriptive notes as to habits, dis-

tribution, &c. (to be sent in not later than Mayi, 1887) ; on
the silver ore deposits of New South Wales ; origin and mode
of occurrence of gold-bearing veins and of the associated mine-
rals ; influence of the Australian climate in producing modifi-

cations of diseases ; on the Infusoria peculiar to Australia.—The
Chairman delivered the Presidential Address, and the officers

were elected for the ensuing year.
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A NEW DEPARTURE FOR THE UNIVERSITY
OF LONDOA

'T'HE influential movement which has grown out of the

Educational Congress held during the Health Exhi-

bition last year at South Kensington, and which has for

its object the estabhshment of a Teaching University for

London, has placed the existing University on the horns

of a dilemma. Either it must be content to see itself

altogether outdistanced by a new organisation which of

necessity would absorb into itself all the teaching

eminence of London, or it must rise to the occasion,

and, bursting the cramped limits of its present contracted

sphere of activity, show itself competent to the perform-

ance of larger duties.

The Convocation of the University, composed of the

general body of graduates, has for its part shown at any
rate a disposition to choose the latter alternative. After

two successive debates it appointed a committee of forty

of its members to see how far the proposals of the Asso-

ciation for a Teaching University could be carried into

eft'ect by the existing University. The report of the

Committee has now been issued, and was printed by us

in last week's Nature. It will be submitted to an extra-

ordinary meeting of Convocation to be held on Tuesday
next.

What the action of the graduates will be it is of course

impossible to predict with certainty. But it is hardly

conceivable that, having assented to the principle of

developing the L^niversity in the direction proposed by
the Association, they will find much difficulty in accepting

the scheme of reorganisation presented to them by Lord
Justice Fry.

The scheme itself is necessarily cast in a somewhat
technical form, and it is unaccompanied by any memor-
andum explanatory of its leading principles. These,

however, it is not difficult to glean from it, and some
account of them will, we think, be not without interest to

many of our readers.

A priori the name of the University of London would

call up to the mind of any one unfamiliar with the reality

the image of a verj- splendid institution. This enormous
city, which sooner or later absorbs into its life everything

and everybody that rivets attention in the mind of the

nation at large, might be expected to possess in its uni-

versity a seat of learning where all the best of its intel-

lectual activity would, as it were, be brought to a focus.

That is the ideal. The reality is quite different. It is, in

fact, a Government office which only by a kind of grim
jest bears the name of a university. It is true it gives

degrees ; its graduates array themselves in gowns of

surpassing brilliancy ; it has a library and portraits of

vice-chancellors ; it has even a member of Parliament,

But these are the mere accidents of its nature. Pierce

below these insignificant academic symbols, and you find

nothing but a mere State examination board supported by
a Parliamentary grant ; its expenditure controlled by the

Treasury ; its accounts audited by the Audit Office ; and
every academic regulation requiring the approval of the
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Home Secretary. Of any provision for the advancement
and cultivation of knowledge there is none.

London however abounds with institutions of more or
less eminence, in which studies of an academic kind are

pursued. The first step which the Association saw to be
necessary was to endeavour in some way to federate

these. The task is one of no small difficulty. No educa-
tional establishment of any standing would care to sacri-

fice any portion of its autonomy, or to see taken from it

any possible field of activity to which it might legitimately

aspire. On the other hand, universal experience has

shown that it is only those who are actually engaged in the

higher kind of teaching who can be counted upon to sup-

ply the propulsive force needed for a real University

activity. It is only those who work in the ultimate allot-

ments of the fields of learning who can say how the

achieved results in each area can be adapted to educa-

tional needs, and what help a L^niversity can give in

securing harvests still ungrown and unreaped.

The leading feature of the scheme is—frankly following

the principle on which the examining staff is secured—to

bring into the University, irrespective of their previous

connection with it, the best of the London teachers of

LTniversity rank. These are to be obtained as repre-

sentatives of Colleges who have agreed to come into the

scheme. What these bodies sacrifice by so doing is

scarcely appreciable. What they may gain may be very

considerable. The teaching representatives so obtained

(with some additional members) are to be grouped into

four Faculties. In these Faculties the teaching arrange-

ments of the several constituent Colleges may, though not

necessarily, be brought into discussion. The result, it

may be hoped, will be a better division by amicable

arrangement of the higher educational appliances of the

metropolis. And where (with the approval of the faculty)

any particular constituent College undertakes the charge

of some slenderly-supported branch of learning, it can

hardly he doubted that the approval of the faculty will at

least go a long way to securing public interest in the

venture.

The faculties, then, can hardly fail to promote co-

operation among the University teachers in London, and

to better organise the attack on ignorance. But besides

this they will enable the teaching bodies to gain for the

first time a direct influence upon the examinations. Each
Faculty will appoint a Board of Studies, and this will be

charged with the duty of watching the examinations,

keeping up something like a continuous tradition, and

seeing that examination and teaching are in reasonable

adjustment. Furthermore the Faculties will have direct

representation on the Senate and that august body will

in time be no longer a mere assemblage of notables

holding their seats for life, but a real Academic Council

for London at large, the members of which, being remov-

able after a term of years, will always be in touch with

their constituents.

These are the main outlines of the scheme. They
appear to us to have been dexterously drawn between

interference which the Colleges would resent and responsi-

bility for their administration which the University could

not accept. But though all this is admirable, it would

not satisfy us if it were to be regarded as the final out-

come of the scheme. Its great merit in our eyes is the
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provision we see in it for continuous development. The

Faculties, the Boards of Studies, the Senate, are all under

the scheme subject to provisions for renewing their com-

position. There will be therefore, we hope, a properly

controlled flow of new life through every branch of the

governing authority of the University. The present

condition of crystalline rigidity will dissolve. As new
objects of University enterprise come to the surface and

assume definite shape, the men who advocate them will

find their way to the Faculties and succeed in making

their voices heard. At the same time there is sufficient

opportunity for discussion to prevent the University being

launched unadvisedly in any rash development.

We do not conceal our own hope that the most im-

portant outcome of the new scheme will be the ultimate

provision of appliances for the prosecution of the higher

studies in London. These never can be self-supporting,

and never can, therefore, be properly undertaken by the

constituent colleges. Ths voice of the faculties must be

in the long run the voice of the men who compose them.

That they will, therefore, if constituted, take some action

in the matter, can scarcely be doubted. But instead of

individual voices crying in the wilderness, there will be

the mature utterances of a responsible body carefullv

guarding the interests of the constituent colleges on the

one hand, and looking to the distinction and influence of

the University on the other. Properly considered schemes
will be put forward, and whether their execution devolves

on the State, oris undertaken by private munificence, the

public will for the first time have in the Faculties an

authority competent to advise it in such matters, and
whom it can listen to with confidence. The ultimate

expansion of the University into all that can be desired,

appears to us the inevitable outcome of Lord Justice

Fry's scheme, if it is carried into effect.

THE WOOL FIBRE
The Structure of the Wool Fibre in its Relation to the

Use of Wool for Technical Purposes. By F. H. Bow-
man, D.Sc, F.R.S.E., F.L.S., &c. (Manchester:
Palmer and Howe ; London : Simpkin Marshall and
Co., 18S5.)

I
'HIS is a series of lectures delivered by Dr. Bowman

-L to the students of the Bradford Technical College

and the members of the Dyers' and Colourists' Society,

and is in continuation of a similar series on the " Cotton

Fibre."

The subject is one of so great importance that Dr.

Bowman is amply justified in concluding that the informa-
tion contained in his lectures ought to be accessible to

others than students ; for, if there is anything to learn

with respect to a great national industry like the woollen
trade, it is highly desirable that no time should be lost in

communicating it to those who are now engaged in the
trade, rather than that we should wait half a generation
for the knowledge to become available in the hands of
the students.

It is no doubt very difficult to introduce new methods
and to banish old ones, except by the introduction of
young blood ; but even so, something may be donejn-the
way of preparing the minds of the older workers to re-

ceive the new ideas of the young ones, and this at least

Dr. Bowman's work is likely to do.

Whether Dr. Bowman has been wise in preserving the

lectures in their original form in his book we take leave

to doubt. It makes the book very much larger than it

would otherwise have been, owing to the unnecessary

recapitulation at the commencement of each lecture, and

not only so, but the labour and attention which would

have been required to remodel the lectures would have

prevented some glaring errors and defects of style which

are by no means creditable to a writer of Dr. Bowman's
attainments. A careful perusal of the proof-sheets would

surely have removed such errors as " the appearance of

the bulbous parts are very similar ;
" " the Exmoor sheep

are the smallest of the two ; " and the vulgarism, " some

of the sheep in the northern districts have four and even

six horns, the same as the Iceland sheep."

These literary defects notwithstanding, the book is most

opportune and valuable. The key-note of the whole is

perhaps to be found in the following sentence :
—

" All our

machines and processes are only a means to an end, and

the correct method of proceeding is ever to have the end

in view from the beginning. Strange as this may appear,

such is not always the case in our manufactures, and

especially in those where the materials pass through many
hands in difterent works before reaching the final stage.

How often do we find the farmer, for example, quite care-

less in regard to the nature of the dips, and^washes, and

smears which he uses for his sheep, in utter forgetfulness

of the fact that, although he may gain a temporary ad-

vantage, he is spoiling the wool for future use in spinning

and dyeing."

Dr. Bowman puts forcibly before his readers the fact

that wool is a part of the skin of the animal on which it

grows, and is capable of being modified to a very great

extent indeed—much more than most people are aware

—

by change of climate, food, and other surroundings, and

especially by judicious breeding. One-sixth of the book

is devoted to an enumeration of the various breeds of

sheep to be found in the world, for the purpose of illus-

trating this. Perhaps, if we may be permitted to say so,

this division of the work might have been judiciously

shortened by the omission of details respecting numerous

breeds of sheep which are now of little more than his-

torical importance, especially as Dr. Bowman appears to

be of opinion that the course which has been followed is

the right one, and that we are now in possession of prac-

tically the best breeds of sheep which we could have for

wool-producing purposes.

The lectures are five in number, of which the first is

chiefly introductory. In it the author discusses the differ-

ence in composition and structure of animal and vegetable

fibres and minutely describes the structure of cotton, silk,

and wool as disclosed by the microscope. He points out

the distinction between hair and wool so far as any real

difference exists, and describes the constitution of the

skin and the mode of production and growth of hair or

wool.

The second lecture is chiefly devoted to a description

of the various breeds of sheep and of the results of cross-

breeding.

In the third lecture the author describes the typical

structure of wool fibre under the two heads : [a) in regard
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to the mechanical arrangement of its ultimate parts
; (/')

in regard to its chemical composition.

The fourth and fifth lectures deal with, first, the varia-

tions from the typical structure found in fibres taken from

the same animal and grown at the same time, in fibres

from the same animal grown in different years, in fibres

from the same animal grown under different climatic and
other conditions, and in fibres from diflerent breeds of

sheep grown in different countries ; and, secondly, the

effect of these variations in the manufacturing pro-

cesses.

There are a number of excellent illustrations which
materially assist the reader.

It has hitherto been too commonly supposed that the

sheep might be turned out upon our bleak and barren

hillsides, of which no other use could be made, and left

to its own resources ; but this is doubtful economy, even
as regards the land, and Dr. Bowman shows that as to

the sheep it simply ruins the wool. " The wool and its

character depend very largely not only on the health of

the sheep, but also upon climatic and other influences.

The mildness or severity of the season and the plenty or

scarcity of food very largely affect the character of the wool.

In very severe seasons there is a tendency to a thicken-

ing of the fibres, with greater irregularity in the length of

the general staple and a greater rankness of the fleece,

with undergrowth of short fibres and a greater irregularity

in the diameters of the individual fibres and the different

parts of the same fibre. The general character of the

wool is also aftected because from constant wetting and
drying in the bad seasons the wool becomes tender and
rotten, and loses its brilliancy and lustre." " When
examined under the microscope the individual fibres are

found to be injured in their structure by the want of

proper nourishment and the deficiency in the natural suint

or grease, a great part of which is soluble in water, and
when removed leaves the fibres dry and hask. Of course

amongst well tended flocks these variations are reduced
to a minimum, because they are supplied with suitable

shelters from the storms and fed artificially when there is

a scarcity of pasture." Most farmers think more of the

mutton than of the wool, but whatever improves the one
improves the other, and it would pay them well to devote
more attention to the comforts of our hillside sheep, and
even of -those which are pastured in more favourable
situations.

Great improvements have, we believe, been effected in

apparatus for washing wool, but perhaps Dr. Bowman is

right in saying that even yet sufficient attention is not
paid to the temperature of the water. It seems to be for-

gotten that wool is an animal matter and that " the real

base of the wool fibre is a body which very closely re-

sembles, and is allied to, the albumenoids, and all these
bodies are subject to very great changes in molecular
condition when subjected even to moderate degrees of

heat" Dr. Bowman made a number of experiments with
" a bright-haired wool " to determine the effect on its

lustre and strength of washing at different temperatures
in pure water. He found that " wool which looked quite

bright when well washed with tepid water was decidedly
duller when kept for some time in water at a temperature
of 160° F.

; and the same wool, when subjected to boiling

water 212° F., became quite dull and lustreless." As Dr.

Bowman elsewhere says, when water is heated by blowing
in jets of steam, as is not unusual in wool-washing, the

temperature varies in diflerent parts, being nearly or

quite 212° close to the steam jet, whilst very much lower
at a little distance. \V. H. S. W.

PHYSIOLOGY OF THE EMBRYO
Spccicllc Physiologie des Embryo. Untcrsuchujigcn iiber

die Lebenserschcinungen vor der Gebttrt. Von W.
Preyer. (Leipzig : Th. Grieben's Verlag, 1885.)

I

"HE vital processes of the embryo present so many
-»- difiiculties in their investigation that, in spite of

their great interest, they have hitherto received only a
small share of the physiologist's attention. Prof. Preyer's

new book will therefore be received with welcome as an
important contribution to our knowledge of the subject

;

and is likely, on account of its completeness, to become a

standard text-book.

The work is an almost exhaustive summary (extending

to more than 600 pp. 8vo) of the results of investigations

into this branch of physiology from the time of Aristotle

downwards. Indeed, so large a proportion of other men's

researches are included, that the title " Untersuchungen
. . . von W. Preyer " would seem to require modification.

The reader may be a little disappointed with the earlier

portion of the book, on account of the trite nature of some
subjects which could hardly have been omitted ; but the

matter increases in interest with the progress of the work,

and especially where the author's own researches are

described. The style is not as condensed as could be
wished : but this fault is not uncommon lin scientific

writings.

Although the common chick most rightly receives a

large share of attention, )et other animals—mammalia,
reptiles, and fishes—are not in any way neglected, and
even invertebrates are occasionally touched upon. The
most valuable observations are those on the guinea-pig,

dog, &c. The author laments the scarcity of material

and of opportunities for observation on the human sub-

ject ; and recommends that in foundling hospitals and
lying-in institutions a supply of apparatus should be kept

ready for observing the physiology and pathology of the

new-born ; since much may be learnt from the pheno-

mena, especially the changes, which occur within the first

minutes or hours after birth.

In the first section, which treats of the embryonic cir-

culation. Prof Preyer shows the probability that in the

chick the primitive blood, or hsemolymph, begins to move
before the occurrence of the first heart-beat. This he

attributes to the effect of heat, the heart occupying a

higher position in the embryo than the vessels, so that by

convection the blood tends to rise towards the heart and
distend it. This explanation is not satisfactory on physical

grounds : for it is difficult to realise that there can be a

difference of temperature between the contents of a minute

vessel and its surroundings sufficient to cause such a

movement. Is it not equally probable that the change of

specific gravity may be due to chemical changes in the

hasmolymph ; or, more probable than either, that the fluid

is formed in the peripheral vessels and driven onwards

by the pressure of osmosis .'
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Among the most important results of experiments are

those connected with the effect of temperature and of

chemical agents on the embryo ; especially the very

potent action of quinine and atropine on the primitive

heart ; and the comparative inertness of strychnia, curarin,

and hydrocyanic acid on the more advanced fcetus.

These results, considered with those relating to the diffu-

sion of substances between mother and foetus, have a

practical bearing on the medical use of the various drugs

during pregnancy. No less important therapeutically are

the effects of change of blood-pressure in the uterine

vessels ; and a very practical though old question is fully

discussed—namely, whether the umbilical cord should be

divided early or late after delivery.

In certain experiments the coagulation of blood from
the embryo was observed to be very slow. It would be

interesting if it were shown that coagulability is acquired

only shortly before the birth of the animal, when it tirst

needs this property of the blood to guard it against

haemorrhage.

The most interesting section of the book is that which
deals with the secretions of the embryo. The e.\peri-

ments of the author and other observers are collated,

with the result of showing the early appearance and

activity of some of the digestive fluids, and the compara-
tively late acquirement of the amylolytic faculty, particu-

larly in the human species. The origin of the amniotic

fluid is here discussed—how far it is derived from the

maternal or from the foetal blood, and whether and

to what extent the foetal urine contributes to its

formation.

Prof. Preyer endeavours to find a satisfactory derivation

for the word amtiion. It does not appear to him possible

to connect it with afivlov, a receptacle for the blood of a

victim in a sacrifice, with d/xms, a lamb, or other proposed

sources ; so he suggests an origin from a-, and /leVos,

strength, because of the delicacy and lacerability of this

membrane. This may be physiological, but it is hardly

philological. If we cannot be satisfied with the explana-

tion that a/xviov in either sense was something which
appertained to a lamb, we may conjecture an earlier

origin from the root am-, around, seen in a.p.-^i, ain-

putare, and German uiii; in which case ijivlov may mean
a receptacle or envelope.

There is no doubt that spontaneous movements of the

embryo take place long before its maturity, and Prof

Preyer considers that muscular action occurs earlier than

is generally supposed. He adduces the fact that the um-
bilical cord has already begun to twist in the human
embryo at the eighth week, and asks, " How else could

this take place, if not through the fcetal movements 'i

''

Now it seems improbable that the muscular movements
should be entirely or even mostly in one direction ; and
therefore some more satisfactory explanation must be
sought. We would suggest that the twisting may be due
to the excessive growth of the umbilical arteries, so that

they are obliged to take a tortuous course : and, when a

slight obliquity has once been established, every pulsation

will tend to increase the spiral, and every movement of

the fcetus or of the mother will be taken adx'antage of

;

the cord and foetus revolving together until, with the

growth of the foetus, the friction of the amnion puts an
end to the rotation.

The section dealing with the senses of the embryo is

scarcely less interesting than that on the secretions. In

connection with this we find a discussion on the state of

the nervous system before maturity : whether it be in a

waking or a sleeping condition, or whether these con-

ditions alternate with one another.

Among the appendices is one, by Dr. R. Ziegenspeck,

of Jena, treating of the foetal circulation. There are also

several coloured plates illustrating the circulation and

other subjects. The usefulness of the book is much
enhanced by the addition of a list of the literature on the

special physiology of the embryo. The books and papers

in this list (552 in all) are numbered and indexed ; and,

whenever either of them is quoted in the text, its corre-

sponding number is given in the margin for reference.

F. J. Allen

OUR BOOK SHELF
The Animal Parasites of the Sugar Cane. By H. Ling
Roth, late Hon. Sec. to the Mackay Planters' Associa-

tion. Reprinted from Sugar Cane, March and April,

18S5. (London : Triibner.)

It is within the knowledge of most people that when a
matter of this kind is under consideration, there are never
wanting those who are ready with suggestions—for the

most part based upon a foundation anything but practical

or logical. Quacks are always at hand with their "cures,"
greedy for the gain which it is the object of their imposi-
tions to intercept. Experience and common sense alike

show that but two courses here lie open : either the cane-
crop must be rooted up and something else substituted

in its place, or the most searching inquiries must be
instituted into the life-histories and conditions of existence

of the organisms working the mischief
The value of any publication on such a subject must,

from the above considerations, be proportionate to the

extent to which it assists the farmer in dealing experi-

mentally w'ith his enemies. Looked at from this stand-

point, Mr. Roth's modest little pamphlet cannot fail to be
of great service to the intelligent planter, for it embodies,
together with the results of the author's practical experi-

ence, a bibliography of all that has been written on the

subject.

Planters are beyond doubt largely a conservative body,
and it is well known that years ago when first the failures

of the Ceylon coffee-crops became disastrous, the atten-

tion of the grower was in vain directed to the tea-plant

—

then flourishing as an ornamental shrub in the gardens of

certain residents. The deaf ear has since been opened,
and the mourning of the disappointed coffee-grower

is now being turned into the joy of the successful tea-

planter. Unfortunately the conditions of growth of

the sugar-cane will not admit of so easy a solution of

the problem as that available in the above cited case,

but the refrain of the paper before us is more biology.

Nothing whatever can be done until the world is fully

familiarised with the life-cycles and conditions necessary
for the existence of the said parasites. The success which
has recently attended the study of the liver-rot among
sheep may Idc instanced as an example of what can be
done in the field of applied biology, and there are among
us young and competent workers ready to take the task

in hand should opportunity offer.

The facts narrated on p. 2 of the paper are anything

but encouraging to those who would seek Government
aid. Much can be done by Governments, and it may be
that when corporate bodies realise that pests of the

category of those now occupying our notice are formidable

even as an armed force, they will see fit to turn attention

to them.
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LETTERS TO THE EDITOR
[ The Editor does not hold himselfresfonsible/or opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communicaticn^.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible othenvise to insure the appearance even

of communications containing interesting and novel facts.'\

Nomenclature in Elasticity

In reference to a communication of mine which you published

not long ago (see Nature, vol. xxxi. p. 504) on this subject, I

have pleasure in enclosing for publication, should you think fit,

photos from three automatically recorded stress-and-strain dia-

grams made in my laboratory. The originals were traced on
smoked glass, the glass plate then varnished to fix it, and used

at once as a negative. Test-piece No. 9461, of which Fig. I

shows the behaviour, was a very ductile piece of Swedish bar-

iron, turned to |-inch diameter. The extensions were measured

on a length of 10 inches, and recorded double full size ; they are

to be measured from the curved base-line, distances along which
measure the total load on the piece (on a scale, as recorded, of

about I '9 tons per inch), and therefore the load per unit area

(or, as I prefer to call it, the intensity of stress) up to the limit

of elasticity, to which point the cross-section remains practically

unchanged. The point where instability comes in is very
marked, and also the release or going back of the stress after

the material has "broken down." Lastly, the condition of
local flow, or whatever it is to be called, is excellently shown.
The material draws down in one place, so that the increase of

extension, being confined to that place, is very small, and the

total load diminishes, although the intensity of stress, on the now
greatly reduced area, is much increased, as is shown further on
in Fig. 4.^

Fig. 2 is an autographic diagram similar to the last, taken

from a piece of soft steel (No. 8397) o'6o inch diameter .and

10 inches long. It shows most of the same characteristics,

except that the breaking down is not preceded by any mterme-
diate stage ; the loss of elasticity comes very suddenly. The
whole load was taken off the piece and then reapplied a number
of times during the experiment, after the limit was passed, and
the curves show most distinctly by their parallelism the (practi-

cal) constancy of the modulus of elasticity even up to the very
maximum load. The curves show also the curious phenomenon
—which I have often noticed in this form, and which, in some
of its aspects, has been most carefully examined by Bauschin^er
and others—of increase of load borne, for a very limited time,

after the material has been allowed a short rest—here only a few

seconds. If the rest be for hours or days a similar thing occurs

in a much more marked fashion.

Fig. 3 is a similar diagram from a piece of " S. C. Crown"
iron, showing the same features, although in a less marked
degree. In this case the load was removed and reapplied after

the piece had begun to draw down visibly, and the curve to turn

back, with the result of showing the piece to be still elastic up
to the load it had just borne.

Fig. 4, which is a copy of a diagram obtained by consecutive

measurements, not automatically, illustrates a question asked, I

think, by Mr. Ibbetson. The diameter of the bar under test was
measured each time the extension was noted, and the curve of

actual stress on actual area (II.) is plotted out, as well as the

usual load and strain curve (I.). The most interesting point

about it is perhaps the way in which the curve ends nearly

parallel to the axis, an excessively small additional extension

corresponding to a very great additional intensity of stress. This

arises, of course, from the fact that the extension is here confined

to a very small length of the bar, the diameter and length of the

main part of the bar remaining practically unaltered. If the

extensions were plotted to stresses in this main part of the bar,

the curve would take the shape (III.).

All these curves illustrate distinctly, I think, a point not very

generally known, that the non-elastic extensions form really a
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curve passing through the zero point of stress and strain, just as

do the elastic ones. It appears as if the non-elastic, the flowing

or plastic state, were the real state of the material, the elastic

condition being something consequent on the treatment which

the material had undergone. I am bound to say, however, that

I have no distinct evidence connecting the ratio ;
'

maximum load

with the amount of previnu;; w.irk done nn a material in manu-
facture.

i
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polarisation, and examination between crossed NicoU failed to

elicit any appearance indicating strains in the glass. The
spectra seemed to be identical with the colours of thin plates,

with which they agree in being much brighter in reflected than
in transmitted light. The colours are also com]3lementary in

the two cases, as can easily be shown by the use of a micro-
meter eyepiece ; the colour of the band lying on a certain
division being noted, the moving of a suitably arranged screen
cuts off the light from the mirror under the stage and allows that
from a condensing lens above the stage to fall on the glass ; the

colour is then seen to change into its complementary, passing

through white if the two lights are of suitable relative brightness.

Ifthe surface layers of the glass near the scratch are separated some-
what from those below, the interval forms a thin plate, and this

would suffice to account for the spectra, as the separation would
necessarily reach a maximum at the scratch, and we there find

the spectra nearest together ; moreover, along the edge of the

outermost spectrum, the black of the first order is quite distinct

wherever the spectra are broad enough to allow their colours to

be distinguished. Tire splitting perpendicularly to the cleavage
plane would then be quite analogous to that seen in other brittle

Fig. 4.—<j = the scratch : /• = the cleft under the torn-iir surfare L-iyer ; r r

= the splits.

substances, and as every one must have repeatedly observed it in

cutting such substances as camphor, paraffin, or ice (Fig. 4
shows the condition of the glass on this supposition). That a
tendency really exists in scratched glass for the surface layers to

tear up we know from the fact that splinters of glass near the
scratch will often keep peeling off for days together.

E. F. J. Love,
Demonstrator of Physics in the Mason College

Birmingham, July 14

Prof. Sylvesters Article on "A New Example of the
Use of the Infinite and Imaginary in the Service of
the Finite and Real"

I SHOILD like to be allowed to mention tliat Mr. Buchheim
has drawn my attention to the fact that one of the theorems
in the postscript to my recent article in Nature contained in

the formula—
P--Q.P-:Q^

^P:P sIQ-.Q

is virtually given under a slightly different notation in the second
edition of Grassmanu's " Ausdehnungslehre," p. 141.

July 12
J. J. Sylvester

Rainfall of N.W. England
The rainfall on the coast-line of the Dee and the sea from

Chester to Llandudno in the spring and summer months presents
some interesting features. As a rule the amount of rain is the
greatest at the Chester end in the spring months (April to June),
and at the Llandudno end in the summer months (July to Sep-
temter). This is shown by the following table :

—
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l/iolh of an inch in diameter, and are spherical or oblong

in form, the translucent membrane appearing under the micro-

scope to be composed of minute particles and spicules imbedded
therein.

As my observations included the examination of surface-life,

the tow-net was continuously employed, and was always rapidly

filled with so much gelatinous substance that it was difficult to

pick out the Copepoda or other pelagic life. But although all of

the bodies were perfect in form when taken in a bottle, the rush

of water into the tow-net was sufficient to fracture them, the

result being a mass of broken gelatinous debris (apparently

vegetable) which clung tenaciously to the muslin of the net.

They appeared to be most numerous a few feet below the

surface, and are distinctly visible on looking down into the water

from the boat-side. Weather does not seem to affect them,

being apparently equally prevalent on a calm or a rough day ;

but I noticed while rowing across from Penmaenmaur to Puffin

Island, a distance of seven miles, that they were less plentiful

about the middle of the entrance to the Menai Straits than

nearer each side.

Early in June they were in profusion about the mouth of the

Dee. Associated with them I have invariably found quantities

of Noctibua, which soon congregated about the surface of the

collecting-jar, while the gelatinous spheres remained suspended
in the water, and the debris from the tow-net fell to the bottom.

Any light that can be thrown upon the nature and appearance
of these curious bodies will be much esteemed.

Liverpool, July 16 Isaac C. Thompson

The Banner System of Drainage

Our attention has been called to a paragraph in Nature
(p. 221) m which you review, "Hygiene, a Manual of Personal

and Public Health," by A. Newsholme, M.D., Lond. In your
review or criticism you state that you "do not agree with Dr.

Newsholme in thinking the ' Banner system of drainage one to

be recommended,'" and you say your system coincides with
that of ser'eral practical sanitarians. Now, as this is calculated

to do harm, and as our system has been approved of by the most
eminent sanitarians, and has also obtained the highest awards
at all the most important exhibitions, including a Gold Medal at

the Health Exhibition, 1SS4, and has been successfully applied

to many noblemen's mansions, hospitals, and other important
public buildings, as well as to thousands of houses, we hope you
will think we are justified in asking you to tell us your reasons

for expressing the unfavourable opinion you have, and that you
will oblige us with the names of the "practical sanitarians " you
refer to.

We are unacquainted with Dr. Newsholme, and until the

paragraph in Nature was pointed out to us we were not aware
of the existence of such a gentleman. Nevertheless, in fairness

to him as well as to the public, we will thank you to insert this

in your next issue.

Banner Brothers and Co.,

per Manager
II, Billiter Square, E.G., July 14

[Exception having been taken by Messrs. Banner ci Co. to a

statement which ajjpeared in our last issue in the review of the

Elementary Text-books of hygiene, having reference to this

system, we have no objection to state that {in the opinion of our
reviewer) the Banner system, although correct in principle, is

unnecessarily complicated in the details of its working. The
" Banner Patent Closet " shown in diagram in the book referred

to is a modification of the pan-closet, a closet which has been
miiversally condemned and as almost universally acknowledged
to be incai^able of improvement.

—

Ed.]

ON THE USE OF CARBON BISULPHIDE IN
PRISMS 1

TN the Aviericaii Journal of Science for April, 1885,
'• there is an account of some experiments of Dr.
Draper's which will be read with great interest by all who
have used liquid prisms in a spectroscope. The following
is an abstract of the article :

—
The photographs which were taken in the research on

the presence of oxygen in the sun were obtained by the

t of e.-(periments made by the late Dr. Henry Draper,

use of two hollow prisms filled with carbon bisulphide.
The same prisms had been used by Mr. Rutherford to

produce his celebrated solar prismatic spectrum. The
photographic work for the oxygen research was done in

New York in a back room of the third storey of Dr.
Draper's residence. The temperature of the room was
remarkably uniform and the definition was all that could
be desired. When, however, the research was continued
in the new physical laboratory which Dr. Draper coin-

pleted in 1880, it was found practically impossible to

use carbon bisulphide prisms in the room owing to the
rapid variations of temperature. No definition whatever
could be obtained with the same prisms which had per-

formed so well previously. In consequence the use of
these prisms had to be abandoned and a series of experi-

ments made to obtain the spectrum by other means. A
Rutherford silvered glass grating of 8640 lines to the inch
and a train of six flint glass prisms made by Steinheil

were each tried. The grating was not found satisfactory,

partly because want of light rendered long exposure
necessary, partly because the definition was not so good
as had been originally obtained from the bisulphide

prisms. The flint prisms gave excellent definition, quite

as good as had been obtained with the bisulphide prisms,

but there was less light, and it was found iiiipossible to

get the line H on the photographic plate, through the
train. The dispersion between G and H with the six

flint prisms was not quite so great as with the two bisul-

phide of carbon prisms.

Among the earliest experiments which were undertaken
in the new laboratory was a series inade to test the per-

formance of a bisulphide prism of Thollon's construction,

made by Hilger, of London. This prisms consists of a
glass bottle having two plane sides, making an angle of

90^ with one another, upon which are cemented two
prisms of flint glass 4 by 2 inches on the face, having
each a refracting angle of 1 8°. The refracting edges of

these glass prisms are opposed to that of the bisulphide

prism. Hence the refracting angle of the compound
prism is 54°. The same difficulties were experienced with

this prism as with the Rutherford bisulphide prism.

Owing to the temperature variations the lines were
"woolly "and no definition was possible. It was found
that the dispersion power of the Thollon prism was equal

to that of about four of the Steinheil flint prisms ; and this

fact, together with the unsatisfactory character of the

results obtained with the train of prisms as well as with

the grating, led Dr. Draper to undertake an investigation

into the cause of this unsteadiness of the bisulphide with
a view to remedying it if practicable.

While using these prisms Mr. Rutherford made an im-

portant observation. He noticed that if a good prism
which, with a high power, refuses to define the soda line

(a more stringent test than soda lines), is violently shaken
and then placed in position, it will for a few minutes define

beautifully, but gradually settle to its former condition.

It occurred to Dr. Draper, therefore, that possibly the

stria; caused by convection- currents produced by in-

equalities of teinperature, and which caused the bad
definition, might be destroyed by an active agitation of

the liquid. He therefore placed a small propeller wheel
in the bisulphide contained in the Thollon prism, passing
its shaft through the stopper so that he could drive it at

any desired speed by an electro-motor. The result was
marvellous : by thus keeping the liquid in agitation all

inequalities in its density were prevented, and the defini-

tion became excellent. Thus arranged, the Thollon prism
was found to be superior, especially in quantity of light, to

the Steinheil train of prisms.
Now another source of error was developed. Although

when the propeller was running the definition of the bi-

sulphide was not affected by changes of temperature, yet

now these changes of temperature, by changing the re-

fractive index of the liquid, caused a continual shifting of
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the position of the lines in the spectrum. It is obvious,

therefore, that during an exposure of any considerable

duration, such as is often necessary with faint spectra,

this change of position of the lines due to temperature-
change would absolutely destroy the definition n othe

photographic plate. The shifting of the lines on the

plate were found to amount to o'l inch for 1° F. .\w

even-temperature box of metal containing cotton was
made, and the prism arranged within it. The tempera-
ture was regulated by a thermostat contained within the

box, consisting of a compound bar of brass and ebonite,

which turned on or oft" the gas as necessary. Afterwards
one even-temperature box was placed within another, and
it was then found that the temperature could be kept uni-

form for a long time within o"'i F., and then the lines did

not shift at all so much as the distance between the sodium
lines. With this arrangement many hours were taken by
the box to settle down to a new temperature, so that, if a

change of over 10° F. is to be made in the temperature
of the box, it is doubtful whether the spectrum would
become stationary in less than twenty-four hours.

The results have a two-fold bearing. In the first place

they prove that, by the simple expedient of stirring the

liquid in the prism, all stria; may be prevented and the

definition rendered perfect. The practical value of this

simple expedient is very considerable. The Thollon
bisulphide prism, while giving seven-eighths as much
dispersion as six flint prisms, gives four times the light in

the entire spectrum and eight times the light in the

region near G. For photographic purposes, now that the

definition can be made permanently sharp and the shifting

of the lines prevented, this prism must replace trains of

glass prisms, and even gratings, unless these are of large

size and are used with telescopes of proportional

aperture.

In the second place, this investigation has called atten-

tion in a very marked manner to the change in refracting

power with change of temperature. This subject has
already been discussed by several authors, who agree with
the statement of Arago and Neumann, that for glass the

law is the reverse of that given for liquids, and that the

refractive index increases with the temperature. In the

case of the Thollon prism the refractive index increases

as the temperature diminishes. As Mendenhall has
shown that no change takes place in the angle of the

prism with change of temperature, it follows that the

observed change of refractive power of the Thollon prism
is a difterential result due to the excess of the index of
the bisulphide in one direction over that of the glass in

the other.

It will ever be a source of regret that Dr. Draper did
not live to complete the research to which the foregoing
investigation was preliminary. With his new and admir-
ably equipped laboratory and with this powerful and
thoroughly corrected photographic spectroscope at his

command, no one can doubt that he would have secured
with it results of the highest value to astronomical, and
especially to solar, physics.

PREVENTING COLLISIONS WITH ICEBERGS
IN A FOG^

'T* H E recent accident to the steamer City of Berlin
•* emphasises the importance of devising practical

methods of ascertaining the proximity of icebergs in a
fog. The precautions adopted by Capt. Laud, though
they saved the lives of more than 1400 passengers, and
prevented serious damage to the vessel, did not prevent
contact with the berg. Even the " look-outs " were un-
aware of the proximity of the iceberg until it was actually

upon them.
Under these circumstances the method proposed by

Mr. Frank Delia Torre, of Baltimore, deserves consider-

ation. His experiments indicate the possibility of ob-
taining an echo from an iceberg when in dangerous
proximity to a ship. JVIr. Delia Torre believes that even
an object oft'ering so small a surface as a floating wreck
may in this way be detected during a fog in time to pre-

vent collision. However this may be, it is certain that

his method is worthy of a careful trial at sea, and that

preliminary experiments, recently made in the presence
of Prof. Rowland, of Jolins Hopkins University, and the

present writer, have demonstrated the feasibility of pro-

ducing well-marked echoes from sailing-vessels and
steamboats at considerable distances away.
These experiments were made on the River Patapsco,

near the head of Chesapeake Bay, at a point about seven

miles from the City of Baltimore. The party proceeded
down the river in a steam-launch to the selected place,

where the distance from shore to shore appeared to be
about three miles.

The launch was kept so far from land as to prevent the

possibility of mistaking an echo from the shore for one
produced by a passing vessel.

The apparatus employed consisted of a musket, to the

muzzle of which a speaking-trumpet had been attached.

This gun was aimed at passing vessels, while blank car-

tridges were fired. After a longer or shorter time,

according to the distance of the vessel, an echo was
returned.

The ordinary river-steamboats, and schooners with

large sails, returned perfectly distinct echoes, even when
apparently about a mile distant. At shorter distances the

effects were, of course, still more striking.

In order to test the efi'ects under the most disadvan-

tageous circumstances, blank cartridges were fired in the

direction of an approaching tug-boat. The surface pre-

sented was, of course, much smaller than if the boat had
presented its broadside to the launch. As the boat ap-

proached bow on it corresponded to a target somewhere
about six feet square, presenting a convex surface to the

impinging sound-wave. Even in this case a feeble echo
was perceived when the boat was at a considerable dist-

ance (estimated to be nearly one-quarter of a mile). That
any echo should have been perceived at all under such

circumstances was a surprise. The sound was heard
only by the closest attention, but in the case of larger

vessels the eftects were very distinct and striking.

Experiments were made which demonstrated the fact

that the speaking-trumpet attached to the gun was of

material assistance in giving direction to the sound-

impulse, and in intensifying the audible effect.

Mr. Delia Torre claims that a steam-whistle or siren,

combined with a projecting apparatus like a speaking-

trumpet, will prove as efficient as the gun.

During the experiments on the Patapsco River a curious

rumbling effect like the rolling of thunder was often ob-

served, which continued for some seconds. A similar

sound was also noticed, as an echo from a well-wooded

shore ; but the effect alluded to above could not have

been due in any way to the land, as the sound commenced
immediately upon the firing of the gun, whereas the

shore was distant at least a mile or a mile and a
half

The sound was probably due to the presence of ripples

on the surface of the water, as the eft'ect was much less

marked when the surface was smooth. Such a sound
might prove a disturbing element of importance in a

rough sea, but would hardly be sufiicient to prevent the

detection of an echo from a large iceberg. Had shots

been fired periodically from the bow of the City of Berlin

it can hardly be doubted that the presence of an obstacle

ahead would have been discovered in time to prevent the

collision that actually occurred.

Alex.'^nder Gr.'^haim Bell
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THE AURORA^
I.

MR. TROMHOLT has rendered a great service to

science by the travels and observations recorded

in these volumes ; indeed, it would not perhaps be going

too far to say that we have here, brought before us in the

most interesting manner, one of the best organised
attempts to study the aurora that has been made for

many years, the credit for which must be given to the

organisers of the International Polar Research Expedition
of 1882-83. Mr. Tromholt's duty was to observe all

auroral phenomena in the Lapp settlement of Kouto-
kseino, and above and beyond this to observe in such a

way that, in combination with other observations arranged
for at the Norwegian station at Bossekop in Finmarken
and the Finnish one at Sodankyla in the centre of Finland,

certain conclusions might be arrived at regarding the

height at which the various displays take place.

The results, however, recorded in these volumes are by
no means limited to the height of the aurora. The constant
study afforded to Mr. Tromholt and his coiif/rrcs at the

other stations of one of the most awe-inspiring phenomena
which it is given to man to witness have permitted
generalisations to be reached and hypotheses to be
broached of the greatest scientific interest ; and this must
be our excuse for dwelling on the general results of this

recent work in the present article, including also a notice

of those of Nordenskjold in the Vega Expedition 1878-79.
Let us begin by considering the general phenomenon

of an aurora as seen in Northern Europe. Mr. Tromholt
gives the following general description of a great
display :

—

" It is a lovely evening in spring or autumn. The light

is fast fading away in the west, and one star after another
comes out of the azure sky. Suddenly a peculiar vibrating
luminosity appears high up in N.E., now with a soft

p urple tinge, and now diffused with long narrow streamers,
reaching to the Pole star, or beyond. It is wafted to and
fro like a curtain before a light breeze, and its light

becomes more and more intense as Night spreads her
dark veil over the sky. Suddenly the luminous cloud is

furrowed from one end to another by a bunch of streamers,
the lower, emerald-green ends of which rest almost on
the horizon, while the upper diffuse points, which flame
with a purple lustre, reach right up to the Zenith.

Streamer oscillates by streamer, more and more follow,

and, with a rapidity almost startling, the aurora expands
westwards, and shortly after the whole northern sky is a
bath of fire. Like a curtain woven of light and colour
the streamers hang fairy-like in the air ; here and there

they form large graceful folds and sway to and fro in

wonderful beauty, as if the ivind played on the radiating
drapery. Red and green play alternately in the lower
border of the curtain. For a few minutes longer the
marvellous play of light lasts, the varying forms, colours,

and motions charm the mind as much as the eye—the

forces are then exhausted, the lovely picture grows more
and more obscure, and the forms are dissolved into large
soft clouds of light, covering nearly the entire northern
half of the heavens.

" Down by the horizon there is still, however, great
activity, as here a couple of arcs have formed, the con-
stant-changing play of which enchains the spectator
during the fiiti^acic between the past and coming scene
of the sublime drama which Nature performs on the great
stage of heaven : now faint, then strong, soon symmetrical,
soon serpent-like, in one moment split into three or four
arcs, and again gathering into one, now woven with all

the lovely colours of the rainbow, now throwing forth rays
and resembling the ornamental pipes in an enormous
organ—such is the spectacle I gaze on.

' " Under the Rays of the Aurora Hore.-ilis." By S. Tromholt. Edited
by Carl Siewers. (London : Sampson Low and Co., 1S85.)

" At this moment a narrow, white streamer suddenly
leaps up from the horizon in the east, a similar one
appears in the west ; they both grow rapidly in length,

their points meet, and a grand arc spans the sky right

above the observer. Simultaneously two long and broad
sheafs of streamers, woven of white and red filaments,

develop at the bases of the arc. The luminosities on the

northern sky again catch fire, and soon after the whole
heavens in the north is again ablaze. Quicker and
quicker the motions become and intenser the colours,

higher and higher the streamers travel, the points ap-

proaching the great arc, which is moving slowly south-

wards. Other groups of streamers form at greater alti-

tudes, in east and west, and the luminous masses cover

more and more of the sky. Now a number of white

bands suddenly appear overhead, shoot right across the

sky from east to west, and then rush southwards, and
vanish. By this time the luminous masses have crossed

the zenith, the points of the streamers meet in a spot high

in the southern sky, while in the east and west the sphere
of the streamers moves gradually southwards. A wonder-
ful spectacle is now presented to view. In every direction

the whole sky is covered with bunches of streamers, all of

which point to this spot—the magnetic zenith—and
transform the vault of heaven into one gigantic lustrous

cupola, the beauty of which no pen can describe, no
brush depict. All the marvellous nuances of colour of

the rainbow contribute to ornament the vault ; here is

the tender green of the emerald, the grand purple of the

ruby, and the charming blue of the sapphire, all blended
together in a thousand shades. Here gamble a flock

of yellow-green flames, and there mighty pillars rise as if

to support the luminous vault, while yonder the sky is

covered with a transparent drapery shot with red, behind
which dazzling white streamers stand forth. It is the

auroral corona.
" A lovelier spectacle is not given the human eye to

behold ; he who has not seen it cannot form an idea of
its magnificence— it defies description.

" For a moment the glorious, luminous vault remains
thus in majestic beauty, then the supporting arches
tremble for a moment, and fall, the faint light-clouds

remaining in the southern sky vanish, and the aurora
recedes to the northern sky. Here the streaming and
play of colour continues for a while in manifold variation ;

but the area of the luminosity grows smaller and smaller,

and mo^•es steadily downwards to the horizon. A remark-
able phenomenon now occurs in the soft luminosities,

which still stand high in the northern sky : they appear
to leap upwards with the rapidity of lightning, and then
disappear ; in several other spots similar clouds come
forward and chase each other over the sky. The eye is

hardly able to follow their strange gambols. Again the
streamers grow in length, the light-clouds cease their

play, and once more the streamers approach the zenith.

But now they do not cross it ; they remain in majestic
rest for a few seconds, and then slowly disappear.

" Hour after hour this marvellous display continues in

the northern sky, now stronger now fainter, and often it

does not cease before the first streaks of dawn appear in

the east."

It must not be imagined, however, that the displays

generally are of this brilliancy ; aurora: are generally

much weaker, and in these cases the phenomena are
different. Here is a general description of a weak
aurora :

—

" The sun set some hours ago. The purple glow in the
west has disappeared, myriads of stars stud the dark
canopy. Far down on the horizon, in north-west and
north, lies a faint vague cloud of light, upwards and
downwards fading into the sky ...

" Soon after, tiny spots of intense light begin to appear
in the luminous cloud, while at times the entire oscillating

luminosity disappears from the sky. But still the light is
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increasing in force, and in a few moments a broad arc of

light stretches along the north-western sky, resting both

its bases on the horizon in north-east and west, and whose
highest point lies a few degrees above the horizon in

north-north-west. Upwards the light is gradually lost in

the sky, downwards the intensity is greatest, and the

lower edge stands sharply out. Solitary, stronger spots

of light, now here, now there, travel, with an unsteady
motion, at times right or left through the arc, again to

disappear in the cloud. Following the arc attentively it

will be seen to rise gradually, its point of culmination

travels upwards, and the distance between the two bases

becomes greater and greater. The colour of the light is

nearly white, with a weak yellow-green tinge, which is

easily discovered by comparing it with the cold, white

light of the Milky Way. Suddenly energy and life be-

come 'manifest in the phenomenon. The lower edge of
the arc changes in an instant into a small, intense stream
of light, which is sharply defined by the dark space below
—the ' dark segment'—appearing black or faintly violet.

Higher up the luminosity gathers into a broad, but fainter

arc, running parallel with the other. Only for a moment
does the aurora retain this distinct form ; stronger waves
of light begin to appear in the lower arc, which soon
generate groups of intense, short, and perpendicular
streamers, reaching the upper arc, which sway right and
left, at the same time travelling east or west. Below, the
ends, strong in light, cut down into the dark segment,
whose sharp curve is thereby broken. Of the upper arc
only fragments now remain, while the lower is dissolved
into quivering bunches of streamers, which die out one
after another as new ones are being lit in their place.

The)' move, here slowly, there quickly, oscillating appa-
rently to the right or left, but it is impossible to say
whether it is really the streamers which move horizon-

tally, or merely the light which passes from streamer to

streamer without the latter shifting their position.
" But this display is only of short duration, the streamers

soon lose their motion and light, and in a few minutes
there remain only some pale, diffuse luminosities. Slowly
these now gather, until another arc is formed. It is not

so symmetrical, and does not oossess the classical rest of

-Auroral Arcs, NordeiiskjOld.

the former. Constantly it changes form, position, and
intensity until a fresh burst of streamers occurs ; in
two or three places the light shoots up into bunches of
long streamers between which the space is nearly dark

;

in another second the streamers are isolated in groups,
which, like the former, gracefully sway to and fro, their
faint points reaching nearly up to the Pole star. The
lower ends are broken at various heights, and develop as
they move the soft colours of the rainbow. The culminat-
ing point in the display has been reached. The streamers
vanish one by one, the light pales, and the remnants in
the sky again form into a long, low-lying arc. Only for a
short time it retains this pronounced form, the edges
become obscure, the centre follows, and finally the last
faint indications of the aurora sink into the unfathomable
darkness of space."

Now the great variety in the appearance of the aurora
depends to a great extent upon the various mixtures of

certain component features. These have been designated
amoral arcs, often \-ery narrow, often degenerating into

broad bands ; auroral streamers, single or multiple shafts

of light of various colours, nearly always vertical in direc-

tion, and long or short, with lateral and vertical motions
;

the auroral corona, Ti brilliant point near the zenith, from
which, in most brilliant displays, streamers seem to radiate

in every direction, the heavens putting on the appearance
of a bright ribbed dome ; and, finally, auroral clouds,

which are amorphous and most irregular in their dis-

tribution.

Before we proceed further with more detailed descrip-

tions of these various features, each of which in the main
is seen more richly from certain positions on the earth's

surface than in others, or puts on different aspects, a word
must be said about the magnetic basis of the whole phe-

nomenon, since it has long been known to be connected

with the magnetic poles of the earth.

In the first place, the mariner's compass or decli-
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nation-needle indicates the direction of the magnetic
pole. At the present time in London the needle points
18° to the west of true or astronomical north ; hence, if

auroral arcs were seen here to-night, their highest points
would be nearly certain to be west of north. Next, the
dipping- or inclination-needle (a very cheap and admirable
form ofwhich is now sold by Mr. Casella) points to the mag-
netic zenith, which now in London lies 22" north of the
true or astronomical zenith, in the magnetic meridian
joining the north and south magnetic points of the
horizon. Hence, if an auroral corona were seen here
to-night, it would be nearly certain to lie in a point 22^

north of the zenith.

Let us limit ourselves for the present to the arc. In
our latitudes, as has been said, it is seen to the west of

north, generally low down near the horizon ; but in the far

north on the same magnetic meridian as ourselves it is

seen east of south, while also in the far north, but in a

widely different longitude—that of Behring's Straits— it is

seen north-north-east.

Evidently, then, this arc—this " common auroral arc,"
as it has been called by Nordenskjold—is produced by a
ring at some height between us and the north pole, but
its centre does not lie at the north pole. Putting such
observations as those referred to together, Nordenskjold
inferred the centre to be near the magnetic pole but not
at it, in 81° N. lat. and 80° W. long., the thin ring of light

haying a radius of 18° and a height of 200 kilometres.
This, then, was Nordenskjbld's main conception—an

immovable common arc (a permanent stria, to speak in

vacuum-tube language), though he acknowledged addi-

tional ones sometimes, and shows by his observations
that they are not always concentric.
He also attetnpted to explain the frequency and posi-

tions of arc aurora: in different places by dividing the

polar lands into five concentric regions (see Nature,
vol. XXV. p. 36S).

In Mr. Tromholt's volume we find what may prove to

be an immense advance on this view. He holds that the
auroral zone moves tiorthiuards and southwards daily,

yearly, and eleven-yearly.

Again, to speak in vacuum-tube language, instead of

one rigid stria, we may have many striae, and these
moving towards or away from the auroral pole as ordinary
strife move towards or away from the negative pole.

Next, as to the proofs of this movement, some more
quotations from Mr. Tromholt may be given :

—

" The daily period is apparent by a maximum of fre-

quency and development which in most places in the

globe occurs one to two, or three hours before midnight.
This maximum seems, however, to occur later the nearer
we approach the magnetic pole. This will be clear from
the following series, in which the figure in parenthesis
denotes the geographical latitude and the other the hour
when the aurora attains its maximum in the place
named :

—

" Prague (50), 8| ; Oxford (52), gj- ; Kendall (54), 9I ;

Makerston (56), 9J ; Upsala (60), 94 ; Christiania (60),

10 ; Bergen (60), 9* ; Bossekop (70), \o\ ; Pustosersk

(70), 11-12; Quebec (47), 10^; Fort Carlton (53), I2|
;

Fort Simpson (62), 12 ; Point Barrow (71), 13J.
" For the Aurora Australis continuous series of ob-

servations are almost entirely wanting. It seems, how-
ever, from the fragmentary material which we possess,
that the daily period for this does not differ from that of
the Aurora Borealis.

" The individual types of the .-Aurora Borealis seem, like

the phenomenon itself, to be confined to periods, and to

attain their greatest frequency and highest development
at certain periods. Thus, it appears from the observa-
tion of the previously mentioned French expedition to

Bossekop, that the arcs appear on an average at 7h, 25m. :

the streamers at Sh. 26m. ; the auroral clouds at iih. iSm.
;

the auroral waves between i3h. 12m. and i3h. 53ni. ;

the intensest colours at loh. iim., and the greatest

brilliancy between loh. and uh."
Next as to the yearly change.
Weyprecht was the first to advance the view that the

auroral zone is furthest south at the equinoxes, and
furthest north at the solstices. On this point Mr. Tromholt
writes :

—

" My researches have led me to endorse Weyprecht's
theory. I feel satisfied that \\\^ Aurora Borealis moves
towards the autumnal equinox southwards, and then

northwards, reaching its furthest northern limit about
solstice. After this it again tnoves southwards, being in
its most souther?i position at the vernal equinox, %vhen the

tnoi'dnent is again in a northerly direction.

" From this it follows that the two maxima occurring in

the Temperate Zone at the equinoxes must approach each
other more the further north the point of observation is

situated. This is, in fact, the case. As some examples.
I may mention that, whilst the two maxima occur [in

March and September in St. Petersburg, Abo, Stockholm,
Christiania, Worcester (Mass.), and New Haven, they

occur in February and October in Aalesund, Newberry,
Quebec, and Newfoundland ; in December to January in

Hammerfest and in January at Fort Reliance. Very
instructive in this respect are also the observations

from the three Greenland stations : Upernivik, Jacobs-
havn, and Ivigtut. At Ivigtut, the southernmost of

the stations, the yearly maximum must certainly be
said to occur in January, but there is a second maxi-
mum towards the autumnal equinox. At Jacobshavn,
eight degrees further north, there is but one distinctly

marked maximum, in January, and at Upernivik, the

northernmost of the stations, the maximum falls at the

winter solstice more marked and dominant than any-

where else in the world."

{To be continued.)

THE ECLIPSE OF CHUNG K'AiXG

T N China an eclipse of the sun is, and has in all ages
' been, considered as a bad omen. Indeed anything
which disturbs the regularity of the movements or ap-

pearances of the heavenly bodies is so considered. "On
the first day of the last month of autumn the sun and
moon did not meet harmoniously in Fang." This pass-

age occurs in the ancient classic, the " Shu Ching," in

the " Yin Cheng," one of the books of the Hsia dynasty.

Chinese commentators say that this passage refers to an
eclipse of the sun in Fang, the fourth of the Chinese

twenty-eight constellations. The last month of autumn,
according to the Hsia Calendar, is the ninth month, the

month after that month which contains the autumnal
equinox.
The constellation Fang extends from about tt to o-

Scorpii, a distance measured along the ecliptic almost
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equal to 5°. Approximately the limits of Fang were as

follows :

—

2250 B.C. between 184 12 and 1S9 12

2150 ., ., 185 34 „ 190 34
2053 „ „ 186 56 „ 191 56

An eclipse near the constellation Fang will satisfy the

conditions of the text, as at that early period, and for a

great many centuries after, the Chinese were unable accu-

rately to determine the position of the sun among the

stars.

The date of the accession of the Emperor Chung
K'ang, during whose reign this eclipse is said to have
occurred, is unknown. Indeed all the dates in Chinese
history before the Chou dynasty are unknown, the dates

given in the common chronology being erroneous. The
great importance of fi.King the date of this eclipse is there-

fore apparent.

In all probability Chung K'ang reigned some time
between the years 20J0 B.c and 21 58 B.C. I have there-

fore examined all years between these two dates on which
an eclipse of the sun, in the constellation Fang, and on
the first day of the ninth moon might be looked for.

Mr. Newcomb has published tables for the calculation

of eclipses between the limiting dates 700 B.C. and 2200
-A.D. I have extended these tables so as to embrace all

eclipses of the sun between the dates 2200 B.C. and 2200
A.D. These tables thus extended I have used in the

examination of this eclipse.

We might expect such an eclipse on or near the fol-

lowing dates :

—

-2154+ '64 years.

-2135+ -25 ,,

2II7 + -86
,,

2098 +-47 ,,

-2079+'o8 ,,

2061 + '69
,,

-2042-)- -30 ,,

-2164+ "82 years.

-2145 + '43 ..

-2126+ '04 ,,

-2108+ -65 ,,

-2o8g-l-'26 ,,

-2071 + -87
,,

-2052 +-48 ,,

The dates on the left are the years and fractions of a
year on which the ascending node is in longitude 180",

those on the right the years on which the descending node
is in longitude iSo . The minus sign indicates B.C.

The situation of the capital of Chung K'ang is a dis-

puted point. Some hold it was at An Yi Hsien, in Shan
Hsi, latitude 35° S' N., and longitude about 111° 30' E.
of Greenwich

; others say it was at T'ai K'ang Hsien, in

Honan, latitude 34° 7' N., and longitude about 115° E. of
Greenwich.

Gaubil calculated the eclipse of the year 2154 B.C. to

be the one in question. During this eclipse, however, it

was night in China.
On October 22, 2136 B.C., the ninth of the cycle of

days, the day Yen Shen, there was an eclipse of the sun,
visible in the north of China. At An Yi Hsien it com-
menced about 10 a.m., and was over about half an hour
after noon. The magnitude was about -5. The longi-
tude of the sun at the moment of true conjunction was
•9'"'38, so that the eclipse took place very near Fang.
The day was the first of the ninth moon.

In the following j-ear, 2135 B.C., on October 11, the
third of the cycle of days, the day Ping Yin, there was
an eclipse of the sun, also visible in the northern hemi-
sphere. At An Yi Hsien the eclipse began about 4.30
p.m., and lasted till about 7 p.m. The magnitude was
58. At the time of conjunction the longitude of the sun
was iSo''-2S, so that the eclipse took place near Fang.
Strictly speaking, October 1 1 was the first day of the
eighth moon, but we need not expect the Chinese at
that early date to have been able to determine the time of
the equinox to a few hours.
We meet with no other eclipse visible in the north of

China, and fulfilling the required conditions, till the year

2071 B.C. On October 23, the fifty-first of the cycle of

days, the day Chia Yin of this year, there was an eclipse

of the sun. At T'ai K'ang Hsien it began a few minutes
after seven in the morning, and was over about 9.30 a.m.
The magnitude was '34. At conjunction the longitude of

the sun was i93°'2. This eclipse also satisfies the re-

quired conditions near Fang, and occurring on the first

day of the ninth moon.
The eclipse of the year 2127 B.C. deserves considera-

tion, as it is generally considered to have been the eclipse

in c[uestion. On October 13 of this year, the forty-seventh

of the cycle of days, the day Keng Hsii (all dates are

given according to the Julian calendar), there was an
eclipse of the sun. The "Bamboo Books" say that this

eclipse took place in the fifth year of Chung K'ang, the

thirtieth of the cycle of years in the An Sunn and on the

first day of the ninth month, the day Keng Hsii (forty-

seventh of cycle). This account of the eclipse must have
been the result of an after-calculation, and is a proof of

the wonderful accuracy to which the Chinese astronomers
attained in calculating back past eclipses. In this eclipse

they are right in every particular. However, this eclipse

was not visible in China so far south as either An Yior T'ai

K'ang. The following table, which approximately gives

the southern line of simple contact of the eclipse, shows
this clearly :

—

66 14 N.
60 23 N.

55 II N.
52 7N.

Longitude

96 10 E.

139 27 E.

152 28 E.

158 35 E.

From the above investigation we see that the eclipse

referred to in the " Shu Ching'' in all probability must be

that of one of the years 2136 B.C., 2135 B.C., or 2071 B.C. ;

which of these dates is to be taken must be determined
by other considerations. The eclipse of the year 2136
B.C. may be the one in question. It occurred in the

middle, the busiest part, of the day. A total eclipse would
agree better with the accounts as given in the " Shu
Ching." The hurry and bustle occasioned by the total

want of preparation to perform the customary rites, and
the penalty of death inflicted on the two astronomers,

Hsi and Ho, seem to point to some adequate cause.

However, I believe a great part of the account as given

in the "Shu Ching" is legendary. It is taken for

granted that Hsi and Ho were able to predict eclipses,

and it is stated they were put to death because, giving

themselves up to pleasure, they neglected their proper

duties. But the Chinese at that early period, and for

many centuries after, were not able to predict eclipses.

They were not even able to observe the place of the sun

with any degree of accuracy, which is proved by their

Calendar so often falling into confusion. That the

account of the eclipse itself is true, there is no reason to

doubt. It is referred to in the "Tso Chuan," a book
written about the time of Confucius. However, that the

astronomers Hsi and Ho were put to death because they

failed to predict the eclipse, appears very doubtful. It is

much likelier they were put to death for rebellion, or

some other political reason. Summing up the above
investigation, we see that between the years 2164 B.C.

and 2042 B.C. no eclipses of the sun in Fang, and on the

first day of the ninth moon, were seen in the north of

China, except in the years 2136 B.C., 2135 B.C., and
2071 B.C.

P.S.—In Nature, vol. xxxi., p. 91, the eclipse ot

Thucydides is mentioned as having occurred on August 3,

431 B.C., and that, calculating this eclipse with Hansen's

tables, the greatest phase falls at 5h. 9m. p.m., and the

magnitude is 75. Using Newcomb's tables of eclipses, I

find the greatest phase falls at 6h. p.m., and that the

magnitude was '91. S. N. K.
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NOTES
Sir L. Playfair asked the Secretary to the Treasury on

Monday whether any answer had been given to the apphcation

of the Marine Biological Association for aid in establishing a

station on Plymouth Sound to investigate the marine fauna and
flora, especially in their relation to the food-fishes of the^e

islands, and for which station 8000/. had already been subscribed

from private resources. Sir H. Holland in reply stated that this

application had received much consideration both from the

present Government and its predecessors, and a letter was
written to the association a fortnight since in which the Treasury

undertook in general terms to ask Parliament for an annual

grant for a term of years in aid of their undertaking, on condition

that their work should be carried on in full concert with tlie

Scotch Fishery Board, to whom Parliament has already granted

considerable sums for similar objects. In the view of the Govern-
ment these two bodies must be considered as working together

towards the common benefit of the fishermen and fish consumers

of the three kingdoms. On the whole this is satisfactory. No
doubt it is desirable to form a central authority for dealing with

fishery statistics and the scientific problems of fisheries for the

three kingdoms. But this will take time ; and in the mean-

while it is to be expected that the Marine Biological Association

will receive Government aid so as not to delay its useful work.

The condition as to common action and harmony with the

Scotch Fishery Board is very proper and is not likely to give

rise to any difficulty. The leading and we believe only scien-

tific member of the Scotch Fishery Board, Prof. Cossar Ewart,

is a member of the Biological Association, and will no doubt

co-operate in every way with that body. The Marine Biological

Association is now a very large and weighty body, comprising all

British zoologists. It is not to be e.xpected that it should be con-

trolled in any way by the Scotch Board, nor are we sure it would
desire to interfere with Prof. Ewart's valuable researches. But

there need be no difficulty, we should think, about consultation

and harmonious action. With the expected Government aid the

Biological Association will be able to spend the greater part of

Its 8000/. on building and equipping a fir^t-rate laboratory on
the splendid site granted to it by the War Office. It will be able

to carry out a definite series of investigations under the guidance of

Profs. Moseley, Lankester, Giinther, Huxley, and other leaders

of the Association, and may be expected, step by step, to build up
that knowledge of sea-fishes which is so much needed. The work
to be done ^^'ill no doubt be thoroughly systematised and appor-

tioned to different workers. It should be remembered that the

Marine Biological Association is not local : it aims at carrying

on work on various parts of the English, Scotch, and Irish

coasts, and in time, indeed, may become in all respects a

national Association.

The Astronomische Gesellschaft meets this year at Geneva
from August 19 to 22. The first meeting will be held at 10 a.m.

on the 19th, in the hall of the Aula of Geneva University.

Geneva has been chosen for the eleventh meeting of this Associa-

tion on account of its central situation. Although founded at

Heidelberg twenty-two years ago, the Association includes

among its members astronomers of nearly all civilised countries.

The Paris students are making extensive preparations for

celebrating the looth birthday of M. Chevreul, the veteran

chemist, who has been a member of the Academy of Sciences
since 1826.

The third session of the International Geological Congress,
which was postponed last year on account of the cholera on the
Continent, is fixed to be held this year on Sept. 28 at Berlin,

under the honorary presidency of the veteran geologist of Rhine-

land, Dr. H. von Dechen. The President of the Organising

Committee is Prof. Beyrich, and the General Secretary M.
Hauchecorne, 44, Invalidenstrasse, Berlin.

To meet the requirements of ladies going up for the Pre-

liminary Scientific or the Intermediate or F\ill B.Sc. e.\amination

at the University of London, under the new regulations, the

Council of Bedford College, York Place, Baker Street, London,
have arranged for a complete course of instruction in biology, to

commence next October. Mr. A. G. Bourne will give lectures

in animal biology, and will also have classes for demonstration.

Mr. A. W. Bennett will lecture on vegetable biology, and Miss

Mary Forster, of Newnham College, will give practical demon-
strations twice a week. Provision is also made for adequate

instruction in other branches of science required for the same

examinations—viz. mathematics, physics and chemistry, the two

latter including laboratory work.

The secretary of the Royal Horticultural Society writes to

say that the council of his society are prepared to offer their co-

operation and assistance to such of the colonies as may desire as

a feature of their courts examples of the indigenous flora in

vestibules or plant-houses. The council, believing that collec-

tions of ornamental and economic plants in a growing state, and

of fruits, would be of much interest and value, will be ready to

give advice and practical assistance in preparing, arranging, and

carrying out such illustrations, to any of the colonies who may
apply to them.

This season the rains have set in early and with unusual force

in Southern India and Burmah, and about the usual time in

Lower Bengal, while in Western India they have been later in

commencing and are deficient in amount. Thus far, therefore,

Mr. Blanford's forecast of this year's south-west monsoon,

founded on last winter's snowfall on the Himalayas, has been

amply justified.

An invention, which it is anticipated will be of import-

ance in future warfare, was on Monday night exhibited in

the gi'ounds of the Albert Palace by Mr. Eric S. Bruce, the

inventor. It consists of the application of electric lighting to

balloons, by means of which signals may be flashed at night

over very wide areas. Before giving a practical demonstration

of the working of his invention, Mr. Bruce delivered a brief

lecture in the concert hall of the Albert Palace, in which he

stated the results of his experiments and explained the manner
in which he had arrived at them. The invention consists of an

ordinary balloon made of a material as translucent as possible

(in the case of the one at present on exhibition the material is

cambric) in which are fixed a number of incandescent lamps.

The balloon is a captive one, and the rope which secures it is

also utilised for conveying the electric current to the lamps inside

the balloon. The Morse system of telegraphy is employed for

the signalling, which illuminates the balloon with flashes of light

of longer or shorter duration. The invention dates back only

two months, and the experiments were made with a large balloon

for the first time last night, and were completely successful. It

is proposed to continue the exhibitions of signalling for a month.

The chief obstacle to be overcome in introducing the electric

light into the balloon was that occasioned by the highly inflam-

mable nature of the gas with which the balloon is inflated. This

has, however, been successfully surmounted. During the even-

ing several sentences, including " God Save the Queen," " Rule

Britaimia," and " Health and Happiness to Princess Beatrice,"

were flashed from the balloon.

On Thursday evening last, July 16, Finsbury Technical

College was en file, the students having organised a conversazione
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to mark the conclusion of the work of the session. The pro-

gramme was of a very varied character, including, in addition

to a large number of scientific items, a concert given in the

Chemical Lecture Theatre, and a play and dance in the large

hall of the Middle Class .Schools in Cowper Street, which had

been kindly lent for the occasion. The evening's entertainment

proved most successful in every way, great credit being due to

the secretaries of the various Committees, and especially to Mr.

H. Newman Lawrence, the general and organising secretary,

for the efficient manner in which all the arrangements were

carried out. Most of the rooms were filled with exhibits of

apparatus, the whole building being lighted by electricity,

and the machinery, workshops, &c. , in full action. In the

course of the evening a lantern exhibition of polariscopic objects

was given in the Physical Lecture Theatre by Prof. S. P.

Thompson, who had also lent for exhibition various telephones,

a phonograph, an " electric light compass " for detecting the

direction of a current in a wire, a " cymatograph " (an instru-

ment for compounding the resultant of two parallel, simple,

harmonic waves), and a collection of historical electric-telegraph

apparatus. In the Chemical Department Prof. Meldola ex-

hibited a series of new organic products obtained in the course

of recent researches. Messrs. Hopkins and Williams exhibited a

series of chemical preparations. A large number of microscopes

with objects were exhibited in one of the rooms by Mr. Beck.

Amongst the electrical exhibits were a model telpher line by the

Telpherage Company, the valve telephone lent by the New
Telephone Company, Cardew's voltmeter lent by Messrs. Pater-

son and Cooper, a selection of ammeters, switches, iacandescent

lamps, &c., lent by Messrs. Woodhouse and Rawson and by

Mr. Swan ; and accumulators, dynamos, &c. , made by the

students of the Electrical Engineering Department. In the

Trade Classes Department Mr. C. T. MiUis exhibited some

new geometrical models and students' paintings ; models, and

drawings were exhibited by the Applied Art Department. It

is proposed to form an "Old Students' Association" in connec-

tion with the College, and the success which attended the first

attempt at a public entertainment has encouraged the professors

and students to make an annual institution of it.

Mr. Hele Shaw has been unanimously appointed to the

new Chair of Engineering in University College, Livei-pool.

Mr. Shaw began his career by taking the Senior Whitworth

Scholarship in 1876, which was followed by many other honours

while pursuing his engineering studies. In the present 'year he

was awarded the Watt Gold Medal and Telford Premium by the

Institution of Civil Engineers.

According to the Times Roman correspondent an interesting

discovery, illustrating the commerce and the luxury of ancient

Rome, has been made close to Monte Testaccio and the English

cemetery. The whole of the district to the west of tlie Aventine

outside the Porta Tregemina was occupied by granaries and
warehouses for the storage of imports of all kinds. Between
the northern side of Monte Testaccio and the Tiber there still

exist colossal remains of the great emporium built by Marras
Emilius Lepidus and Emilius Paulus nearly 200 yeais before the

Christian era. In the year 1868 a considerable portion of the

quays was discovered, together with some 600 blocks, many of

them of large size, of rare, variegated marbles of all kinds, lying

just where they were landed from the galleys which had brought

them from Numidia, the Grecian Islands, and Asia Minor

fifteen centuries ago. Now, in the course of the building opera-

tions in this locality, two warehouses have been discovered, one

filled with elephants' tusks and the other Avilh lentils. It is

curious to find such products stored side by side ; but as bags of

lentils were sometimes shipped as ballast, they may have served

that purpose. The discovery would have been a very valuable

one if, unfortunately, the ivorj' had not been much decayed.

We have received from the Bureau des Longitudes ephemer-

ides of circumpolar and moon culminating stars for the present

year and an account of the determination of longitude between

Paris and Bregenz, a town situated near the v\estern boundary

of the Austro-Huugarian Empire'; a high value is claimed for

the result.

Mr. Clevel.\nd, the President of the United States, has given

his aisent to the nomination as American Ambassador at Rome
of Mr. Stallo, a German by birth, but long since a naturalised

American citizen. He devoted himself exclusively to scientific

pursuits in his younger years, but was persuaded by his friend

Draper to join the Bar, where he distinguished himself without

relinquishing his former avocation. He is the author of several

scientific wjrks ; the last was on "The Concepts and Theories

of Modem Physics," noticed in Nature, vol. xxiv. p. 321.

Owing to the frequency of tornadoes in some parts of the

valley of the Mississippi, we understand that a number of caves

have been bored in some parts of the country to afford shelter to

travellers chancing to meet such dangerous phenomena on their

way.

On July 10, at about noon, a wonderful mirage was seen on

Lake Wettern, in Sweden, by a number of people between the

villages of Fogelsta and Vadstena. A small island in the lake

appeared as if covered with the most gorgeous flora and tall

gigantic trees, forming great groves, between which buildings

having the appearance of the most splendid palaces were seen.

The Sando, another little island, seemed to rise out of the sea

many times its actual height, its sandy shores looking like lofty

castellated walls. It had the exact appearance of a mediseval

fortress enclosed by four walls. Two other little islands,

Aholmen and Rison, appeared also as lofty towers above the

water. The mirage lasted for nearly half an hour, when it dis-

appeared somewhat rapidly.

Mr. Clement L. Wragge is arranging for the establishment

of a meteorological station in Northern Queensland and New

Guinea. He hopes to establish an observing station at Port

Moresby. An assistant will carry on the work of the Torrens

Observatory. Mr. Wragge is also arranging for the continuance

of his observatory on Mount Lofty.

On Tuesday morning last week an earthquake occurred in

Eastern and Central Bengal which is said to have been the

severest one experienced by the inhabitants for forty years. The

shocks lasted for nearly a minute. In Calcutta the houses rocked

and cracked and the plaster fell in large quantities. There was

general consternation, the people all rushing out of doors. A
wave was raised in the river like a bore, causing some anxiety

with respect to the shipping. Luckily no accident occurred, and

no damage was done beyond the cracking of the walls of some

old houses ; but had the shocks lasted some seconds longer the

city would probably have been laid in ruins. Some of the up-

countr)' stations were less fortunate. At Serajgunge a chimney

belonging to some jute mills fell. In many other places some of

the houses fell and people were killed. Twenty-five deaths are

reported to have occurred at Aheripore, five at Bogara, eleven

at Azimgunge, and several at Dacca. The following morning

another sliock was felt in Cashmere which did some injury.

According to the latest reports the earthquake caused altogether

seventy deaths in Bengal.

A SHOCK of earthquake occurred at Velez-Malaga on Monday

night last week, but no damage was caused. A smart shock

of earthquake occurred at Smyrna at 1.30 a.m. on July 15. The

vibration was also slightly felt at Chesme.

On June 30, at about 10 a.m., after a severe thunderstorm

with heavy rain had passed over Stockholm, a little bright
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cloud was seen sailing in an easterly direction about 30° above

the horizon, which at about II o'clock was suddenly illuminated

by the intensest bright forked lightning, illuminating the cloud

and the clear sky for upwards of half an hour, without any

thunder being heard. The light was brighter than the electric

light. Similar phenomena are very rare in these latitudes, and

are believed to augur a good harvest. On the 12th inst. another

phenomenon, perhaps of volcanic origin, was observed at

Norrkbping, the water in the river being seen suddenly to

rise, and three large waves with frothy crests to roll thunder-

ingly up the stream. After the lapse of a few minutes three

smaller followed, of which the first only was froth-crested.

Five minutes later it was observed that the water in the river

had fallen quite four inches. The waves did not reach as far as

the shore, and no earthquake or subterranean noise was felt or

heard. After a quarter of an hour the river had resumed its

wonted appearance. The phenomenon, it is suggested, may

also have been caused by a sudden subsidence in the river

basin.

A MOVEMENT is on foot in Christiania, at the instance of the

Society for the Promotion of the Norwegian Fisheries, for the

establishment in the Christiania fjord, near Drobak, of a bio-

logical station for the hatching of sea-water food-fish and salmon,

in consequence of the great success of other stations along the

coast. In a report on this subject by Herr A. Landmark, Chief

Inspector of the Norwegian Fisheries, he draws special attention

to the great development of the salmon and trout fisheries of

Great Britain and Ireland, in consequence of the care and

attention paid to them in this country.

Upsala University has just received a somewhat valuable

present in the shape of a collection of Scandinavian, Icelandic,

and Greenland eggs, specially remarkable for its completeness

and excellent preparation. Among some of the rarest are eggs

of Ti-iiigii islaiuiiai, Phalaropus platyrhinchus, and Leslris

poineii7ia.

An automatic bichromate battery has recently been produced

by Messrs. Woodhouse and Rawson, the dimensions of which

are only 7i" v l|" x 8^", and weight 6 lbs. One charge will

light a 5-candle power lamp for about two hours. The electrodes

are attached to an ebonite plate supported in position over the

liquid by the upper edge of the containing case, within which

is placed a more shallow case, constituting the liquid reservoir.

The reservoir itself is free to move up and down without any

possibility of disarrangement, and rests upon a small roller con-

nected with a lever at the bottom of the case. By moving this

latter the liquid reservoir is raised, and its contents "immerse'

the electrodes. A ratchet arrangement prevents disconnection

being made until the batteiy is out of use. By this arrange-

ment, requiring the use of one hand only, an accurate regulation

of the electrodes can be obtained. Further, it is easy, wlien

using ordinary bichromate solution, to raise or lower the liquid

reservoir from time to time while the battery is in use, and so

displace the gas which gathers upon the surface of the electrodes

in consequence of their polarisation.

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey (Macacus siincus i ) from

India, presented by Mrs. Cooper ; an Er.xleben's Monkey (Ceixo-

pitliicus erxleheiii) from West Africa, presented by Miss Peers
;

a Blue-fronted Amazon (Chrysotis asliva) from South America,

presented by Lady Kensington ; a Kendall's Guinea-fowl (Numida

rendalli) from West Africa, presented by Mr. F. Le Sueur ;

three Razorbills (Aka tarda), eight Puffins [Fraterciila arcticd)

from Ireland, presented by the Rev. Ed. Weldon ; a Long-eared

Owl {Asia otiis), European, presented by Mr. F. Allen ; three

Angulated Tortoises (Cfiersiiia aiigulata), an Areolated Tortoise

{Hotnopus areolatus) from South Africa, a Black Sternothere

{Siernolhi^rus niger) from West Africa, presented by the Rev.

G. H. R. Fisk, C.M.Z.S. ; two King Vultures (Gypagus papa)

from Tropical America, deposited ; an Axis Deer (Cerviis axis i ),

a Duyker-bok {Cephalophus niergens S ), born in the Gardens.

0(//i ASTRONOMICAL COLUMN
The Astronomische Gesellschaft. — The first and

second parts of the twentieth year of the Vierteljahrschrift,

issued by this Society, have been published as a single number.

It contains reports from some thirty of the Continental ob-

servatories, detailing the astronomical work accomplished

during the year 1884, and a Report from the Bureau of Calcula-

tion at Berlin, on the part of the Transit of Venus Commission,
describing the progress made in the reduction of the observations

of the transit of 1S82. Dr. B. A. Gould, with the authority of

the Government of the Argentine Republic, has offered the

stereotype plates of the Catalogue formed from the Cordoba
zones, to the Society, the gift carrying with it the sanction of the

Government to a new edition being printed therefrom at such

time as may be desirable. All the errors detected up to the

time of Dr. Gould's communication have been corrected on the

plates. It is almost needless to add that this valuable gift has

been accepted by the Society, who will preserve the collection

of plates at Leipsic.—The death is announced of Dr. T. Clausen,

late director of the Observatory of Dorpat ; amongst many
other important contributions to astronomical science, his

masterly discussion of the observations of Lexell's comet of

1770 will be remembered ; his prize-memoir thereupon published

in the Astronomische Nachrichten elicited from Bessel the eulo-

gising remark— " Welche herrliche, oder richtiger, meisterhafte

Arbeit ist die von Clausen iiber den Cometen von 177° ! ^'^ '^'

eine Leistung unsere Zeit, welche unsere Nachkommen ihr

anzurechnen nicht vergessen werden.

"

The next meeting of this Society will be held at Geneva,

from August 19 to 22, under the presidency of Prof. Auwers.

The New Comet.-—Mr. Barnard of Nashville, U.S., having

notified his discovery of a small telescopic comet, on July 7, to

Prof. Pickering, it was observed at Harvard College on July 9,

the resulting position being

—

h. m. s. h. m. s. o , „

July 9, 12 33 o M.T. ; R.A. 17 17 48-4; Deck -6 i 8

Prof Millosevich communicates the following observations

made at the Collegio Romano, in Rome :

—

h. m. s. V. m. s.

July 12, 9 56 29; Rome M.T. ; R.A. 17 12 52-35 ;

Deck - 7 32 15-6.

He remarks that the comet had a nucleus lim. in the preceding

part of the small nebulosity.

The elements of the comet's orbit are yet uncertain, from the

case not being a favourable one for calculation. The Dun Echt

Circular of July 16 has an orbit computed by Mr. Chandler from

observations between July 9 and 1 1 ; the resulting date of peri-

helion passage is May 16. But on combining the above ob-

servations on July 9 and 12 with one on July 15, made by Col.

Tupman at Harrow, it would appear that the comet may not

arrive at perihelion till September. In this uncertainty we defer

printing elements till next week. In any case the comet can

hardly be one possessing much interest. The theoretical in-

tensity of light seems to be decreasing.

Tuttle's Comet.—At the time of writing, no ephemeris to

facilitate the re-observation of this comet at its approaching peri-

helion passage has, to our knowledge, been published, beyond

the few positions which have been given in this column, on

the assumption that the perturbations during the actual revolu-

tion have not been very sensible. If it should prove that no

computation of the perturbations has been effected, it will be

desirable to make a close examination of the north-eastern

heavens during the absence of the moon in August, and just

before morning twilight. The period of revolution of this comet

at its last perihelion passage in December 1871, was 5045 days,

which, without perturbation, would indicate September 24 as

near the date of next perihelion passage.
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ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, JULY lb TO AUGUST i

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on July 26

Sun rises, 4h. 17m. ; souths, I2h. 6m. I4'3s. ; sets, igh. 55m. ;

decl. on meridian, 19° 22' N. : Sidereal Time at Sunset,

l6h. 14m.
Moon (Full on July 27) rises, igh. iSm. ; souths, 23h. 58m. ;

sets, 4h. 46m.* ; decl. on meridian, 15° 30' S.

Pla Ri5

Mercury ..
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suitable hatching-tanks and at least one large sea-water pond ;

(2) a cruiser adapted for carrying on dredging and other opera-

tions
; (3) two small steam tenders adapted for inshore M-ork

;

(4) a sufficient annual sum of money to meet the working ex-

penses of hatching and other operations and to provide the neces-

sary apparatus. From information gained in America the Board
feels that, if provided with sufficient funds and with increased

powers, it might be able greatly to increase the number of useful

food fishes in the firths, bays, and other waters around the coast.

The marine station at St. Andrews is now in working order and
an assistant naturalist has been sent to carry on investigations

under the direction of Prof. Mcintosh, F. R. .S. A number of

interesting inquiries have been instituted, especially on the nature

of the eggs and rale of growth of fishes and the life-history of the

common mussel. The Scientific Committee, who felt the assist-

ance of an experienced naturalist devoting his whole time to the

work of inquiry to be not merely expedient but necessaiy, have
been so fortunate as to secure the services of Mr. Brook, F. L, -S.

,

of Huddersfield, who had been studying for some time the history

and habits offish, and gained considerable experience in organ-

ising and carrying on a marine laboratory. A temporary la-

boratory has been erected at East Tarbert, a convenient situation

for studying the west coast fishing and from which it is possible

to study not only the herring-fishing in Loch Fyne, but, with a

good steamboat, to embrace the whole area of the Firth of

Clyde. Mr. Brook is engaged in studying the development of

the herring, and the result of his experiments will be described

in detail in papers the first of which is now appended

—

the others to be presented to the Board in the autumn.

Mr. Brook has also in hand a paper on the "Food of the

Herring," to be completed in the autumn. The Directors of

the Rothesay Aquarium have very kindly placed the tanks of

their institution at the service of the Board, and this will be of

great assistance in the study of the life-history of various food

fishes, especially during the winter months. There is now at

the service of the Board a small laboratory in the Cromarty
Firth, and it is hoped that a marine laboratory may soon be
established near the mouth of the Firth of Forth.

The most important paper in the scientific appendices contains
" Observations on the Spawning of the Cod," by Prof Cossar

Ewart and Mr. George Brook. The authors say that it is now
twenty years since G. O. Sars discovered, what our fishermen

still decline to believe, that the eggs of the cod float on the

surface of the sea, and only sink when dead. Sars's after-

investigations showed that the eggs and the milt are of less

specific gravity than the sea water, and consequently float, also

that the micropyle lies near the lower portion of the egg. The
e.xperiments reported were carried on in Rothesay Aquarium on
fish which had been in the tanks for four years. In February
several cod appeared to be reaching maturity ; early in

March the fish refused food, and a few days afterwards

eggs in an early stage of development were floating on the

surface of the water, so abundantly that hundreds were collected

in a few minutes by means of a piece of muslin placed over the

overflow of the tanks. The temperature of the water was
43° F., and the specific gravity a little over I '024. The eggs

were usually found during the first few days in from the 2- to S-cell

stage at S a.m., so that they were most probably shed about

daybreak. Later batches shed between 6 and 7.30 p.m. were
found at the latter hour with the disk already forming. The
great transparency of the living eggs makes it almost impossible

to notice them as they rise through the water, whilst the de.ad

cggSj being slightly opaque, are easily recognised as they are

carried to and fro by the currents. For some time before the

first eggs reach maturity, and during the early part of the spawn-
ing period, the fish not only refuse food, but give up their regu-

lar movements around the tank and swim about in small groups

or rest together at the bottom, swimming and resting alternately.

Sometimes a single female would swim leisurely about for a few

minutes attended by a single male, and often settle down in a

corner of the tank and rest till disturbed by her attendant.

The activity of the males was specially evident at dusk and in

the early morning, and it was apparently during these periods of

activity that the eggs were shed and fertilised. One day, for

example, there were no eggs visible on tlie surface of the water

at 6 p.m., while a considerable number were obtained at 7.30,

which, as the germinal disk was not completely formed, had
in all probability been quite recently shed while the fish had
been swimming about the tank in groups. From the

observations made, it seems, as suggested by Sars, that

the eggs and milt are shed while the fish are swimming
freely about in the water. The males swim indiscriminately

among the females, sometimes over, sometimes under them,
fertilising the water through which the shed eggs are slowly
rising to the surface. Eggs were pressed from a ripe female
and fertilised artificially. They developed normally, but it was
found that a few kept for some hours in a small glass cell in a

warm room, for observation under the microscope, began to

show similar abnormalities to those figured by Ryder ("Em-
bryology of Osseous Fishes," Report U.S. Fish Commission,
1S82). Too high a temperature has a similar effect on other

eggs, but those which float on the surface are naturally more
sensitive. The females, like the Salmonidce, are capable of

withholding the flow of ripe eggs to a certain extent. A limited

number only are ripe at one time, and if the unripe be forced

out they sink to the bottom and are incapable of being fertilised.

The ripe unfertilised egg has a milky appearance and is more-
over not so transparent as the fertilised one, so that by a little

practice the two can be distinguished without the aid of a micro-

scope. As soon as an egg begins to die or to develop abnorm-
ally, the milkiness returns and it sinks to the bottom. Whether
fertilised or not, the eggs float immediately after extrusion, but

in the latter case they die and sink to the bottom in twelve to

fourteen hours. During this time no change was observed to

take place in the unfertilised egg, the small oil-vesicles around the

yolk remaining constantly in their primitive condition. In per-

fectly still water (sp. \ '024) the eggs float in a dense mass ; when
carried along by a strong current they become suspended at

various depths, but none that are living lie at the bottom. At
any rate all found there were either dead or dying. It seems
that large numbers of the pelagic fish eggs have been dredged at

the Fishery Board Station at Tarbet. With the sea perfectly calm,

most eggs were obtained on the .'-urface ; with a slight ripple the

net had to be kept just under the surface and in other states of

the weather to be lowered two or three feet under the surface.

The eggs having a specific gravity only slightly less than that of

water, do not rise to the surface very rapidly. In one case

noted it took an egg four minutes to rise through l.j inches of

water. The milt also has less specific gravity than sea-water,

and rises to the surface when shed. If forced down, it

gradually rises again, disseminating as it does so. During
the spawning process the water in the tank becaine slightly

clouded by the spermatazoa, which were spread through

it. The milt is, however, shed in such a thin stream

under natural conditions that it is difficult to detect it. The
eggs are capable of being fertilised a considerable time after the

fish is dead, and also some time after they have been shed. Light

appears to have considerable influence on the spawning process,

and under natural conditions the eggs seem to be shed at day-

break or dusk, when the light is not strong. The observations

made justify the conclusion that the spawn is shed while the

fishes are swimming about freely in the water, and that the eggs

are fertilised at, or as they rise to the surface, this being facili-

tated by the position of the micropyle, which is always found in

the lower hemisphere of pelagic fish ova. To show the facility

with which some fish ova are fertilised, an experiment on herring

ova may be here mentioned. Three batches of ova secured from

a living female were placed in tumblers, and water added from

an adjoining tank. It was intended to fertilise each batch

separately, and at fixed intervals, but it «as found that though

no milt had been intentionally added to the second or third

tumblers, the water not being from the tank in which the herring

were kept, spermatozoa must have been introduced with the

water, as the second and third batch of eggs developed exactly

like the first, and were ultimately hatched out. As Kupfer
points out, it is necessary, in order to keep eggs unfertilised, to

get a fresh supply of water direct from the sea.

Mr. Brook's first paper on the "Development of the Herring
"

gives a rhiinn' of what is already known on the subject, as pre-

liminary to the result of his own investigations. He also sends

notes of rare and curious fishes sent to the Board. Dr. M'Intosh

details the work done by himself and by his scientific visitors to

the St. Andrew's Laboratory. Prof. Cossar Ewart reports on

the progress of Fish-culture in America, and Mr. Young on the

Northern and Western Salmon Rivers. The Report is both

interesting and encouraging. It is difficult to form an adequate

idea of the immense importance of their sea-fisheries to the

people of Scotland. But it may be stated that .about half a

million of people, or about one-seventh of the entire population

of Scotland, are connected \\'A\\ this industry, and more or less



July 23, 1885] NA TURE 283

dependent upon it. Happily the countiy is now beginning to

realise the importance of the matter, and when the Government
places at the disposal of the Board sufficient money to carry on
the necessary investigations, the produce of the Scottish fisheries,

great as it now is, may be still largely increased.

RADIANT MA TTER SPECTROSCOP \
'

'PHE following paper on this subject was read by Mr. Crookes
at the Royal Society, June 18 :

—

In the concluding sentence of the Bakerian lecture which I

had the honour to deliver before the Royal .Society, May 31,

1S83, I said that the new method of radiant matter spectroscopy

there described had given me not only spectrum indications of

the presence of yttrium as an almost invariabi ;, though very

minute, constituent of a large number of minerals, but had like-

wise revealed signs of another spectrum-yielding element. I

stated that I had repeatedly seen indications of another very
beautiful spectrum characterised by a strong red and a double
orange band.

Elimination of Mircury Vapour from Vacttum Tubes.—It is

much more difficult than is generally supposed to keep mercury
va]!our from diffusing into the experimental tubes.

The following plan answers perfectly so far as my experiments
have yet gone :—Sulphur is first prepared by keeping it fused

at a high temperature till bubbles cease to come off, so as to get

rid of water and hydrogen compounds. It is then allowed to

cool, and is pounded and sifted so as to get it in the form of

granules averaging a millimetre in diameter. A glass tube, a

centimetre in diameter and about 2 feet long, is lightly packed
for half its length with this sulphur, and next about 2 mches of
iodide of sulphur (L.Sj) is added, and the rest of the lube is

then tilled up with sulphur. Ignited asbestos is packed in at

each end to keep the sulphur from blowing out whilst the
vacuum is being made, or from being sucked through when air

is suddenly let in. This contrivance entirely keeps mercury
vapour from passing through, since the iodide of sulphur holds
its iodine very loosely, and fixes the mercury in the form of non-
volatile red iodide. A glass tube containing finely-divided copper
must follow in order to keep the sulphur out. With this block-
ade interposed between the pump and experimental tubes I have
been unable to detect mercury vapour in any of the tubes,

whether in the cold or on heating them.
The "Orange Rand" Spectrum.—Since the date of my last

paper I have devoted myself to the task of solving the problem
presented by the double orange band first observed in 1881.
With the yttrium experience as a guide it might be thought that
this would not be a difficult task, but in truth it helped me little

beyond increasing my confidence that the new, like the old
spectrum, was characteristic of an element. The extreme sen-
sitiveness of the test is a drawback rather than a help. To the
in xperienced eye one part of " orange band " substance in ten
thousand gives as good an indication as one part in ten, and by
far the greater part of [he chemical work undertaken in the hunt
for the spectrum-forming element has been performed upon
material which later knowledge shows does not contain sufficient

to respond to any known chemical test.

Chemistry, except in few instances, as water-analysis and the
detection of poisons, where necessity has stimulated minute
research, takes little account of "traces ;

" and when an analysis
adds up to 99-99, the odd O'oi per cent, is conveniently put
down to "impurities," "loss," or "errors of analysis." When,
however, the 99-99 per cent, constitutes the impurity and this
exiguous o-oi is the precious material to be extracted, and when,
moreover, its chemistry is absolutely unknown, the difficulties of
the problem become enormously enhanced. Insolubility as
ordinarily understood, is a fiction, and separation by precipitants
is nearly impossible. A new chemistry has to be slowly built
up, taking for data uncertain and deceptive indications, marred
by the interfering power of mass in withdrawing soluble salts

from a solution, and by the solubility of nearly all precipitates in
water or in ammoniacal salts, when present in traces only.
What is here meant by " traces " will be better understood if I

give an instance. After six months' work I obtained the earth
didymia in a state which most chemists would call absolutely
pure, for it contained probably not more than one part of im-
purity in five hundred thousand parts of didymia. But this one
part in half a million profoundly altered the character of didymia
from a radiant matter spectroscopic point of view, and the per-
sistence of this very minute quantity of interfering impurity

entailed another six months' extra labour to eliminate these final

"traces," and to ascertain the real reaction of didymia pure and
simple.

Chemistry of the Orange Bandforming Substance.—At first it

was necessary to take stock, as it were, of all the facts regarding
the supposed new substance, provisionally termed x, which had
turned up during the search for the orange band. In the first

place v is almost as widely distributed as yttria, frequently occurr-

ing with the latter earth. It is almost certainly one of the earthy
metals, as it occurs in the insoluble oxalates, in the insoluble

double sulphates, and in the precipitate with ammonia. It is

not precipitated by sodic thiosulphate, and moreover it must be
present in very minute quantities, since the ammonia precipitate

is always extremely small, and as a rule x is not found in tlie

filtrate from this precipitate.

At this stage of the inquiry the chemical reactions of x were
much more puzzling than with yttria. At the outset an anomaly
presented itself. The orange band was prone to vanish in a

puzzling manner. Frequently an accumulation of precipitates

tolerably rich in x was worked up for purpo.-es of concentration,

when the spectrum reaction suddenly disappeared, showing itself

neither in precipitate or filtrate ; whilst on other occasions, when
following apparently the same procedure, the orange band be-

came intensified and concentrated with no apparent loss. The
behaviour of the sulphate to water was also very contradictory

;

on some occasions it appeared to be almost insoluble, whilst

occasionally it dissolved in water readily.

Is ".v" a Mixture?—A very large series of experiments,

which need not here be described in detail, resulted ultimately

in establishing the remarkable fact that the x I sought was an
earth which of itself could give no phosphorescent spectrum in

the radiant matter tube, but became immediately endowed with
this property by admixture with some other substance, which
substance likewise by itself had no power of phosphorescing with

a discontinuous spectrum.

".r " in Certte.—In the corresponding yttrium research I was
aided materially by the fact that the sought for earth did not

give an absorption spectrum. This enabled me to throw out a

large number of obscurely known elements, and I therefore early

endeavoured to ascertain whether the supposed new earth, x, did

or did not give an absorption spectrum. Gradually it was noticed

that whenever the didymium absorption bands were strong, the

orange band spectrum was also particularly brilliant. Moreover,
amongst the earths previously enumerated as mixed with lime in

the quest for x, I have mentioned that some of them gave the

orange band spectrum with increased intensity ; the earths of

the cerium group were the most noteworthy, and these con-

siderations made it probable that here would be found the loca-

tion of X.

Ar:'ysis of Cerite.—The cerium group consists of cerium,

lanthanum, ciidymium, and samarium.
The first necessity was to get the earths ceria, lanthana, and

the mixture hitherto called didymia, in a pure state ; for my so-

called pure earths of this group all showed tlie orange band in

more or less degree.

The separation from each other of ceria, lanthana, didymia,

and samaria is a most laborious process, and the amounts of

these earths, obtainable in anything like a pure state, is small,

compared with the mass of material worked up. Full particulars

are given in the paper as to the method adopted to obtain each

of them in a state of purity.

Ceria.—The eerie oxide obtained was almost pure white. A
considerable thickness of a strong solution did not show a trace

of absorption spectrum. The atomic weight of the metal was
taken and yielded the number 141 !.

The eerie oxide gave no orange band spectrum in the radiant

matter tube, either with or without the addition of lime.

Lanthana.—Lanthana is more difficult to purify than ceria.

Long after the lanthana appeared pure it gave in the radiant

matter tube a good orange band spectrum when mixed with lime

and treated as usual, although without lime it gave no spectrum.

Ultimately, however, a lanthana was obtained which, mixed
with lime and treated in the usual manner, gave no orange band
spectrum whatever. This lanthana was snow-white, and had
an atomic weight of I38'3.

Didymia.—The earth formerly called didymia is now known
to be a mixture of didymia and samaria, and systematic opera-

tions were now commenced with the object of obtaining the

didymia and the samaria in a state of purity—that is to say, in

such a condition that one of them should show no orange band
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spectrum at all, whilst the other should give the spectrum in its

highest degree of intensity.

I commenced the purification of didymia in the latter part of

the year 1SS3, and the operations have been going on since

almost daily in my laboratory. At intervals of some weeks the

didymia in the then stage of purification was tested in the radiant

matter tube, a little lime having previously been added to bring

out the discontinuous phosphorescence. During the first month
or two the intensity of the orange band spectrum scarcely dimin-

ished. After this it began to fade, but the last traces of orange

band were very stubborn, and not till the last few weeks could

I obtain a didymia to show no trace of the orange band spec-

trum ; and this result has not been accomplished without sacri-

fice. My 1000 grammes have dwindled away bit by bit, till

now less than half a gramme represents all my store.

Samaria.—The foregoing experiments left little doubt that x,

the orange-band-forming body, was samarium ; the last problem

was, therefore, to get this earth in a pure state. The general

plan of operations was the same as I adopted in getting didymium
free from samarium, only attention was now directed to the por-

tions richest in samarium which had been formerly set aside.

The colour of samaria, as pure as I have been able to prepare it,

is white with the faintest possible tinge of yellow. The absorp-

tion spectrum of samarium salts is much more feeble than the

spectrum of didymium.
The Phosphorescent Spectrum of 'Samarium.—Pure samaric

sulphate by itself gives a very feeble phosphorescent spectrum.

When, however, the samaria is mixed with lime before examina-

tion in the radiant ma'ter tube, the spectrum is, if anything,

more beautiful than that of yttrium. The bands are not so

numerous, but the contrasts are sharper. Examined with a some-

what broad slit, and disregarding the fainter bands, which

require care to bring them out, the spectrum is seen to consist of

three bright bands—red, orange, and green—nearly equidistant,

the orange being the brightest. With a narrower slit the orange

and green bands are seen to be double, and on closer examina-

tion faint wings are seen, like shadows to the orange and green

bands.
Preliminary experiments had shown me that lime was one of

the best materials to mix with samaria in order to bring out its

phosphorescent spectrum, but it was by no means the only body
which would have the desired effect.

The samarium spectra, modified by other metals, may be

divided into three groups. The first group comprises the spectra

given when glucinum, magnesium, zinc, cadmium, lanthanum,
bismuth, or antimony is mixed with the samarium. It consists

simply of three coloured bands—red, orange, and green ; as a

typical illustration I will select the lanthanum-samarium spectra

(Fig. I).

The second type of spectrum gives a single red and -e-range

and a double green band. This is produced when barium,

strontium, thorium, or lead are mixed with samarium. The
lead-samarium spectrum (Fig. 2) illustrates this type.

The third kind of spectrum is given by calcium mixed with

samarium. Here the red and green are single, and the orange

double. Aluminium would also fall into this class were it not

that the broad, ill-defined green band is also doubled. The
calcium-samarium spectrum (Fig. 3) is a good illustration of this

type.

Mixed Samarium and Yttrium Spectra.—It was interestmg

to ascertain what spectrum a mixture of samarium and yttrium

would give. A mixture of 90 parts of samaria to 10 of yttria

was treated with sulpl.uric acid and then ignited, and afterwards

examined in the radiant matter tube. The result was as remark-
able as it was unexpected. Not a trace of the yttrium spectrum
could be detected. The powder phosphoresced with moderate
intensity, but the spectrum was almost the facsimile of that given

by pure samaric sulphate, except that the sharp orange line,

which in the spectrum of pure samaric sulphate is only just

visible, had gained sufficiently in intensity to be measurable,

and was found to lie at 2693, on the —^ scale. A large number

of experiments were next tried on mixtures of samaria and
yttria in different proportions, and the results are given in full

in the paper.

Up to mixtures of 43 parts samaria and 57 parts yttria the

spectrum nearly resembled the lead-samarium spectrum. Not
a band of the yttria spectrum could be delected, and the brilliant

orange line stood out sharply in the whole series. This spectrum
is represented in Fig. 4.

After that proportion had been reached a change rapidly came
over the spectra, and in the next trial mixture—samaria 35,
yttria 65—the only indication of the samarium spectrum that

could now be found was seen in the two faint green bands next

to the citron line of yttria, and the new orange line, which shone

out as brightly and sharply as ever.

It will be remarked that a sudden change of spectrum occurs

between very narrow limits of mixture.

The spectrum of a mixture of 44 parts samaria and 56 parts

yttria, except for the orange line, is the pure samarium spectrum.

The spectrum of 42 srimaria and 58 yttria is built up of some of

the component bands of the spectinim of each earth ; whilst the

spectrum of 39 samaria and 61 yttria is almost a pure yttria spec-

trum, the sharp orange line running across them all.

The Delicacy of the Specti-um Test for Samarium.—Experi-

ments were now commenced with the object of getting some
approach to a quantitative estimate of how small a quantity of

samarium could be detected.

A mixture was first made in the proportion of i part sama-

rium to 100 parts of calcium. The spectrum is very brilliant,

and but little inferior in sharpness to^the spectrum given by a

50 per cent, mixture.

A mixture was now prepared containing I part of samarium

to 1000 parts of calcium. Very little difference can be detected

between the spectrum of this mixture and that of the last. The
bands are, however, a little less sharp.

A mixture containing I part of samarium to 10,000 parts ol

calcium was now tested. The bands are now getting fainter,

the second green band is fading out, and the continuous spectrum

of calcic sulphate is getting brighter.

The next mixture tried contained one part of samarium in

100,000 parts of calcium. Here the green is almost gone, being

overshadowed by the continuous spectrum of calcium which has
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spread over it. The red band has likewise almost disappeared

in the greater brightness of the continuous red of the calcic spec-

trum. The double orange band is still very prominent, and the

black space, 2942, between it and the green is very marked.

The next mixture, one part of samarium to 500,000 parts of

calcium, gives a spectrum which is fainter than the last, but the

orange bands are still distinctly visible. The blank space

between the yellow and green is strongly marked, but narrower

than before.

A mi.\ture of one part of samarium in i,ooo,coo parts of

calcium was ne.\t subjected to experiment. In this the samarium

spectrimi is very feeble, and the orange bands are only to be

seen with difficulty. Now the most striking characteristic of

this spectrum is the black space which still cuts out the greater

portion of the yellow.

A mixture of one of samarium in 2,500,000 parts of calcium

was now taken. In the spectrum shown by this mixture the

bands of samarium have entirely gone, and its presence now is

apparent only by the darkening in the yellow portion of what

otherwise would be a continuous spectrum. -

The calcium phosphorescent spectrum by itself is continuous,

with no break, lines, or bands in it.

The Aitomalous Line —2693.—On several occasions I have

spoken of an orange line, 2693, which by its brilliancy and

sharpness is a prominent object in most of the samarium-yttrium

spectra. With pure samaric sulphate it is exceeding faint. With
samaria containing 5 per cent, of yttria it is very little brighter ;

with 10 per cent of yttria it gains a httle ; with 15 per cent, it is

brighter still, and with a mixture of 80 parts samaria and 20

parts yttria it is at its maximum intensity. It continues to be

the most striking feature in the spectra of the various mixtures

of samaria and yttria until the proportion becomes samaria 3,

yttria 97, when it begins to get less bright, and only when pure

yttria is reached does it altogether vanish.

It is noteworthy that so long as this bright line is a component

of the spectrum, the other bands manifest decidedly less intensity,

and many of them are suppressed. The profound modification

in the spectra of samaria and yttria developed by their mixture

is, I believe, without precedent in spectrum analysis. It is

diflttcult to realise the character of the modification which con-

verts somewhat faint diftused bands into one intensely sharp and
brilliant line.

One important lesson taught by the many anomalies unearthed

in these researches is that inferences drawn from spectrum

analysis /tv se are liable to grave doubt, unless at every step the

spectroscopist goes hand in hand with the chemist. Spectro-

scopy may give valuable indications, but chemistry must after all

be the court of final appeal.

The following paper (reprinted from the Chemical Nnus] is so

intimately connected with Mr. Crookes's work, that it may be
appropriately appended to his paper :

—

At the meeting of the Academic des Sciences on June 8,

1885, M. Lecoq de Boisbaudran requested that a sealed

packet which he had deposited June 30, 18S4, might be opened.

The packet was opened by the Permanent Secretary during the

meeting, and contained the following note :

—

"When the electric spectrum of a solution imM a melallic

base is produced it is customary to make the outside platinum
wire (whence the induction spark strikes) positive, the liquid

consequently forming the negative pole.^ If the direction of

the current is reversed, the metallic rays (due to the free metal
or to one of its compounds) are scarcely or not at all visible, at

at all events so long as the exterior platinum wire now forming
the negative pole is not coated with a deposit.

" Having again last year taken up my researches on the rare

earths belonging to the didyuiium and yttrium family, I had
occasion to observe with many of my preparations the formation
of spectrum bands, nebulous, but sometimes tolerably brilliant,

having their origin in a thin layer of a beautiful green colour,

which was seen to appear at the surface of the liquid (a solution
of a chloride) when it was rendered positive.

"These are the approximate positions of the principal

bands :

—

' This rule, hitherto gener.il for tnetallic solutions, is not always applicable
to liquids containing metalloid bodies, as I have already had
notify- (see my " Spectres Lumineux," p. 38).
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"On comparing in the different products the relative in-

tensities of this new reversion spectrum and of the already

known direct rays, I have come to the conclusion that the boly
producing the band a 1 15^ is very probably twl one of the

following :
—

"Didymium, erbium, Ya (of M. de Marigmc), lanthanum,

samarium, zirconium, scandium, thulium, ytterbium, yttrium.
" Cerium and thorium are also excluded for chemical reasons.

"I h.ave not yet obtained the new spectrum with a sutstance

altogether free from holmium, but I have good reasms :o think

that this metal is not the cause of the observed phenomena.
"The treatment undergone by the earths which give most

sharply the reversion spectrum hardly admits in my preparati ins

of the presence of such bodies as phosphoric, boric, &c., aciiU.

"The band a ii5t (^nd most of the others which, except per-

haps the band 104^%, follow in their intensities the same varia-

tions as a I I5i) appears, therefore, only to be attributable to

terbia, unless, indeed, it be due to some new analogous earth

not hitherto defined.^
" The treatment of a yellow earth obtained from samarskite,

and much resembling that which is now called terbia, has already

I There remains to be examined the earth decipia (of M. Delafontaine),

the existence of which appears to be confirmed by the researches of M.
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given me interesting results, which, liowever, it will be difficult

to describe in this short preliminary note. I will only say that

all the bands specified above (except sometimes 104^^) are

especially very marked in the earth which is most easily precipi-

tated by ammonia, which has a sulphate least soluble in potassic

sulphate, and whose chloride, veiy soluble in pure water, is

difficultly soluble in concentrated hydrochloric acid.
" Shall we find two earths respectively characterised by the

bands \oi^-^f, and a 115-5?

"The production of my reversion spectrum appears to be
analogons physically with the formation of the phosphorescence
spectra obtained by Mr. Crookes at the positive pole in his high
vacuum tubes containing certain compounds of yttria. The con-

ditions of the two experiments are, however, very different practi-

cally speaking.
" It is a singular fact that the positions of the phosphorescence

bands observed by Mr. Crookes with very pure compounds of
yttrium, are sufficiently near those which I, on my part, have
obtained with hydrochloric solutions of the earths separated as

widely as possible from yttria, chemically as well as spectro-
scopically. My reversion spectrum cannot, I think, be attributed

to yttrium, for on the one hand it is seen brillianily with products
which give no trace of yttrium rays by the direct spark, and on
the other hand I have found it impossible to obtain it sharply
from certain earths extremely rich in yttria.

" As soon as my work is sufficiently advanced to enable me
to arrive at some definite conclusion, I shall have the honour of
informing the Academy of it."

M. Lecoq de Boisbaudran added the following additional

note :

—

I have not yet finished the very long work undertaken in the

hope of determining the nature of the above described phosphor-
escence spectrum.

This spectrum is now recognised as being identical with that

which is ascribed to pure yttria by Mr. Crookes, and which this

sava7ii obtained under experimental conditions very different to

mine. Nevertheless my latest observations, as well as the older

ones, lead to the conclusion that yttria is not the cause of the
spectrum bands observed. In my fractionations the phosphor-
escence spectrum regularly gets weaker as I advance towards the

yttria end. With almost pure yttria the phosphorescence b.inds

show themselves faintly or not at all, whilst they are brilliant

with the earths which do not give by the direct spark the rays
of yttrium to an appreciable extent.

The prodigious sensibility of Mr. Crookes's reaction, which
detects a millionth part of his purified yttria, makes very singular

this divergence which I am obliged to point out between the
conclusions of the eminent English chemist and myself. Mr.
Crookes has willingly undertaken to examine some of my pro-
ducts in his high-vacuum tubes ; and, on the other hand, he has
promised to send me the earths prepared by himself, so that I

can examine them by my process. A comparison of these cross

experiments, it is hoped, will throw some light on the question
of the origin of the phosphorescence spectrum.

Another conclusion from my researches, a conclusion which I

publish with a certain reserve because my work is not yet
finished, is that the bands 105 and 115 do not belong to the
same element. On this hypothesis, based on the fact that some
of my products give 105 notably stronger than 115, whilst others
show 115 brightly and 105 faintly, I will provisionally call Za
the earth characterised by 105, and Z/S the earth giving 115.

Space does not allow me to describe to-day the principal ex-

periments or observations undertaken to find out what are Za
and Zi8 ; this will form the subject of another memoir.

I should acknowledge here that Mr. Crookes was the first to

see the phosphorescence spectrum of samarium. During the
past year only this spectnim was pointed out to me by my learned
friend M. Demar9ay, to whom I had confided the secret of my
method for the production of phosphorescence spectra by the
reversion of the induced current. I then made a drawing of it.

—

Comptes Rendus, vol. c. p. 1437, June 8, 1885.

SOCIETIES AND ACADEMIES
London

Chemical Society, June iS.—Dr. Hugo Miiller, F.R.S.,
President, in the chair.—Messrs. Jos. F. Burnett and Harry M.
Freear were formally admitted Fellows of the Society.—The
following gentlemen were duly elected Fellows of the Society :

—

Me-srs. Harry Haslett, Thomas Cradock Hepworth, Leonard
de Koningh, Charles Langer, Arthur Rich.nrdson, James Sharp,
James Pender Smith, James Spilsbury.—The following papers
were read :—On the decomposition and genesis of hydrocarbons
at high temperatures : I., the products of the manufacture of
gas from petroleum, by Henry E. Armstrong and A. K. Miller,
Ph.D. Having carried I he examination of the various products
of the decomposition of petroleum effected at high temperatures,
in the manufacture of oil-gas (see paper in the Journal of the
Society of Chemical Industry, September, 1884), as far as can
usefully be done with the material originally dealt with, the
authors now describe their methods and results ; they remark,
however, that these must be regarded a.s little more than pre-
liminary, and that it will be necessary to repeat the investiga-
tion on a much larger scale, and to introduce new and improved
methods. The products examined are (i) the portion of the
compressed gas which combines with bromine ; (2) the liquid

deposited during compression of the gas to about ten atmo-
spheres ; {3) the portion of the tar which is volatile in steam.

(1) By far the chief constituents of the mixture of bromides ob-
tained by scrubbing the compressed gas by bromine are ethylene
bromide and crotonylene tetrabromide, CiH^Brj ; propylene and
butylene bromides have also been separated from it. The gas is

practically free from hydrocarbons of the acetylene series capable
of producing a precipitate in an ammoniacal cuprous solution.

(2) The liquid deposited during compression of the gas is a com-
plex mixture of olefines, of hydrocarbons of the C^Hj,,.™ series,

and of benzenes. The presence in it of normal amylene,
hexylene, and heptylene has been demonstrated by the study of

the products of oxidation of the various fractions. It is saturated
with crotonylene, and contains a considerable quantity of the
next homologue, C^Hg ; this latter hydrocarbon has not been
previously described ; it boils at 45°, and yields a tetrabromide
which crystallises from alcohol in long flat prisms melting at

114°. All attempts to separate a hydrocarbon having the
properties of Schorlemmer's hexoylene from the fraction boiling

at 8o°-82° have hitherto been unsuccessful, the statement
previously made by one of the authors that this hydrocarbon was
present having been based on determinations which have since

been discovered to be faulty. The liquid deposited during com*
pression of oil-gas is rich in benzene and toluene, but contains

only traces of higher benzenes. (3) The steam distillate from
the tar contains the less volatile hydrocarbons present in

the liquid deposited during compression of the gas, together
with a great variety of others. It is rich in hydrocarbons which
are readily polymerised by sulphuric acid ; these appear to be
mainly members of the C„H„|,_„ series, such as .Schorlemmer
discovered in the light oils from cannel and boghead coal, and
which yield no acid higher than acetic on oxidation. The three

xylenes and mesitylene and pseudocumene are present in about
the same relative proportions as in ordinary coal-tar ; but in addi-

tion, the oil-gas tar contains certainly one—probably two

—

higher

members of the benzene series : the amount obtained has not

been sufficient, however, to permit of the precise determination

of its nature. A very considerable amount of naphthalene may
be separated from the tar ; benzenoid hydrocarbons of higher
boiling point than napthalene have also been obtained in small

quantity. A certain, although relatively small, amount of a

complex mixture of saturated hydrocarbons has also been
separated from the tar : the quantity of material at their dis-

posal has not enabled the authors to separate these to their

satisfaction, and in a state suflSciently approaching purity ; they

are inclined to believe, however, that the mixture does not

consist of paraffins, but of hydrocarbons of the C„H„„ series

—such as form the chief constituents of Russian petroleum.

The hydrocarbons mentioned are by no means the sole constitu-

ents of the material examined, but merely those which have been
proved to be present. The theoretical conclusions to be deduced
from the results are in some respects interesting. It would
appear that only normal olefines are present, and it is also re-

markable that apparently this series is not represented by terms

higher than heptylene. No true acetylenes have been detected ;

the crotonylene obtained is either w/<'Mj'/i7//c«<», CHj'CH'C'CHj,
or dimethyltne-ethant, CjHjCCHjjj, and from their behaviour on
oxidation it is probable that the homologous hydrocarbons are

closely related to it. Hence it may be inferred that in the

formation of hydrocarbons of the C„H„,_o series at high tem-

peratures from normal olefines of the formula C„H„„+i-CH"CH.^
two atoms of hydrogen are removed in such a way that the

terminal CHs'CHj radicle in the formula becomes either
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CHj'CH or CHj-CH ; although the production of acetic acid

on oxidation of the hydrocarbons favours the former hypothesis,

it is not safe to accept it until several of the hydrocarbons of the

C|,H„„_2 series have been isolated and more completely studied.

The possibility that saturated hydrocarbons of the C|,H.,„ series

are among the products is especially noteworthy, although it

must not be forgotten that such hydrocarbons might have been
original constituents of the petroleum used in making gas. To
settle this and other questions, it is proposed to prepare oil-

gas from solid paraffin on a sufficient scale to obtain the quantity

of material required for the investigation.—On the non-crystall-

isable products of the action of diastase upon starch, by Horace
T. Brown and G. H. Morris, Ph.D.— Decomposition of carbonic

acid gas by the elecU'ic spark, by H. B. Dixon, M.A., and
H. F. Lowe, B. A. Various chemists have investigated the

decomposition of carbonic acid by the electric spark. Experi-

ments having shown that no explosion is propagated by a spark

in a mixture of carbonic oxide and oxygen dried by standing

over anhydrous phosphoric acid, it seemed of interest to repeat

the experiments on the decomposition of carbonic acid when
dried in a similar manner. Carbonic acid dried over anhydrous
phosphoric acid was submitted to a series of induction sparks in

an eudiometer by means of a chain composed of short pieces of

platinum fused into small glass bulbs. The amount of decom-
])osition varied from time to time, approaching no fixed limit.

Similar results were found on introducing a Leyden jar into the

secondary circuit of the RuhmkorfF, but the amount of decom-
position was less. On passing a series of induction sparks

through a dried mixture of carbonic oxide and oxygen, partial

combination gradually took place, but no fixed limit was reached.

Two similar eudiometers were prepared and fitted with wires

made of an alloy of platinum and iridium, each wire ending in a

bulb about 2 mm. in diameter. The bulbs were brought to the

same distance apart in the two tubes. On bringing an equal

volume of dried carbonic acid into the two tubes, and sending a

series of sparks from one Ruhmkorff coil through both tubes at

the same time, the gases in the two vessels were found to be

equally affected, their volumes varying exactly together so long

as the pressure was kept the same in the two tubes. The more
feeble the spark, the greater was the decomposition of the car-

bonic acid found to be. When 100 volumes of dried carbonic

acid were brought into one tube, and 150 volumes of a dried

mixture of carbonic oxide and oxygen were brought into the

other, and a series of sparks were passed through both from the

same coil, the volume of carbonic acid increased, and the

volume of carbonic oxide and oxygen diminished, until after

some hours they became equal. On a further prolonged passage
of the spark the two volumes altered together, sometimes in-

creasing and sometimes diminishing, as the nature of the spark
varied. A coil of fine platinum wire was heated by an electric cur-

rent to whiteness in dried carbonic acid. No permanent alteration

of volume was produced. When a similar coil of platinum wire
was heated in a mixture of dried carbonic oxide and oxygen, it

glowed intensely for some minutes, and complete combustion was
found to Iiave taken place between the two gases. No flame
was visible around the wires.—On the influence of silicon upon
the properties of cast iron, by Thomas Turner, Assoc.R.S. M.
—Eleven months' experience with toughened glass beakers, by
R. J. Friswell.—Bromo-derivatives of diphenyl, tolylphenyl,

and ditolyl, by Prof Carnelley and Andrew Thomson.—Note
on the influence of strain upon chemical action, by Prof. Car-
nelley and James Schlerschmann.—On the non-existence of
gaseous nitrous anhydride, by William Ramsay, Ph.D.—On the
causes of the decrepitations in samples of so-called explosive
pyrites, by B. Blount.—On the specific action of a mixture of
sulphuric and nitric acids upon zinc in the production of hy-
droxyamine, by E. Divers, M.D., F.R.S., and T. Shimidzu,
M.E.—On the action of pyrosulphuric acid upon certain metals,

by K. Divers, M.D., F.R.S., and T. Shimidzu, M.E.—On the
constitution and i-eactions of liquid nitric peroxides, by E.
Divers, M.D., F.R.S;, and T. Schmidzu, M.E.—On the be-
haviour ofstannous chloride towards nitric oxide and towards nitric

acid, by E. Divers, M.D., F. R.S., and T. Haga.—Preliminary
note on the reaction between mercurous nitrate and nitric oxide,
and between mercurous nitr.ite and nitrites, by Edward Divers,
M.D., F.R.S., and Tamemasa Haga.—On some derivatives of
anthraquinones, by A. G. Perkin and Dr. W. H. Perkin, jun.

Royal Microscopical Society, June 10.—Rev. Dr. Dall-
inger, F.R.S., President, in the chair.—Mr. Suffolk exhibited
a collecting bottle (made by Mr. Stanley) with flat sides, \

which had been worked to a true surface, through which an
ordinary objective could be focussed with perfect definition.

—

Prof. Stewart called attention to a specimen he exhibited under
the microscope, and a model showing the special eyes of
ChitonidiK described by Prof Moseley.—Mr. Wright's letter

with reference to Dr. Anthony's criticism on his note on the
structure of the tongue of the blow-fly w'as read, in which he
gave all the credit of the discovery of the suctorial organs to

Dr. Anthnny, whose paper on the subject had been pre-
viously unknown to him. He also sent a slide of the blow-
fly proboscis, mounted by Mr. Sharp, whose method of prepara-
tion and mounting in the biniodide of mercury solution was
described.—Mr. Suffolk said he had examined Mr. Wright's
first specimen, and he had also made a similar specimen of his

own ; but the conclusion he came to was that the appearances
described were due to some sort of diffractive effect and that

they were in fact out-of-focus appearances.—Mr. J. Mayall,
jun., called attention to the fact that a Nobert 19-band test-plate

had been successfully mounted in Prof. Hamilton Smith's
medium, having a refractive index of 2

'4, the resuUs being to

render the lines very much more visible than had been the case

before The preparation was made by Dr. van Heurck, and
was attended with considerable difficulty. He now thought it

possible to improve upon the photomicrographs of the late Dr.
Woodward of Washington, for, the lines being mounted in the

highly refractive medium, could be illuminated by immersion
moans, so that an objective of higher aperture than any em-
ployed by Dr. Woodward could be used to resolve them. He
hoped to try some experiments in photographing the test-

plate by means of Powell and Lealand's new homogeneous im-
n.ersion, i/i2th of i'5 N.A,—Mi-. Crisp said that they had
received from Prof W. A. Rogers, of Cambridge, U.S.A., a
collection of upwards of 60 slides, showing the action of a
diamond in ruling lines upon glass. The series was accompanied
by a descriptive paper, which, when printed in the "Joiirnal,

would enable the Fellows to compare it with the slides. The
President said that Prof. Rogers had expressed the hope that

some one might feel sufficiently interested in the subject to make
a careful study of the slides. They had not yet had any oppor-

timity either of examining the slides or reading the paper, but

their best thanks were due to Prof Rogers for his valuable

donation.'—Theiler's "Universal Pocket Microscope" was ex-

hibited by Mr. Crisp.—Dr. Maddox said that since the last

meeting he had continued his experiments on the feeding of

insects with bacilli, and had fed both the wasp and the blow-

fly with the Anthrax bacillus. They had lived on through the

month until that very hot day when the thermometer rose to

136° in the sun, when they succumbed to what he believed was
heat asphyxia, so that he was unable to attribute their deaths to

any effect of the bacilli.—Mr. Waters read his paper on the use

of the avicularian mandible in classification, the subject being

illustrated by drawings.—Mr. Cheshire described a method of

mounting in glycerine, which he had found of great advantage

with the particular class of preparations (insect anatomy) with

which he had lately been engaged ; he further illustrated his

meaning by drawings upon the blackboard and by the exhibition

of specimens which were handed around for inspection.—Prof.

M. N. Dutt's letter was read, accompanying some unknown
powdery substance found near Delhi.

Sydney

Linnean Society of New South Wales, May 27.

—

Prof W. T- Stephens, F.G.S., President, in the chair.—The
following "papers were read:—Note on the brain of Halicore

australis, Owen, by N. de Miklouho-Maclay.—On a new
species of Halorjgis from New South Wales, by Baron F. von

Miiller, K.C.M.G., &c.—Two new Australian Lucanids, by

William Macleay, F.L.S., &c.—A list of the Cucujid,T of

Australia, with notes and descriptions of new species, by A.

Sidney Ollifif, Assistant-Zoologist, Australian Museum. In this

paper, which is a preliminary contribution towards a monograph

of the family, fourteen species are added to the Australian

fauna. Ten new species are described, including five belonging

to' the genus Ltvmoflila-us. A fine new Brontes from Port Dar-

win and the Richmond River, measuring 14 mm. in length, is

characterised under the name of B. macUayi. It is distinguished

from all the Australian species of the genus by its rather convex

elytra, and in having the prothorax with the anterior angles very

prominent and the sides feebly serrate. A table showing the

geographical distribution of the species is added.—Description
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of some new fishes from Port Jackson, by J. Douglas-Ogilby,

Assistant Zoologist, Australian Museum. Four fishes are here

described—a new genus and species of Blenniidte

—

Pdrailes

keptnobis, also Platycephabis manrodun, PcrcistKrca-cainbrui, and
Latris ramsayi, the latter remarkable in its want of villiform

teeth.—Note on Neoanthias gunthcri. Cast, by J. Douglas-

Ogilby, Assistant Zoologist, Australian Museum.—Notes on the

geology and water supply of the interior of New South W.ales,

by the Rev. J. Milne Curran, F.G.S. The author points out

the conditions under which the plains of the western interior

have been formed, explains the river system or drainage of the

level country, and indicates the sources of the subterranean

waters which are met with in the gravel formations generally

known as "drifts."—Some remarks on the fertilisation of the

genus Goodcuia, by E. Haviland.—Notes on a medusa from the

tropical Pacific, by R. von Lendenfeld, Ph.D.— Contributions

to the zoology of New Guinea ; notes on birds from the Astro-

labe Range, with descriptions of some new species, by E. P.

Ramsay, F. R..S.E., cS:c. In this paper two new forms of Para-

dise birds, Parotia lawisii and Lophorina iiiperba iinnoy, are

described, the former differing chiefly from its ally from Mount
Arfak in the shape of the frontal crest and olive-coloured shield,

the latter chiefly in size ; measurements of specimens from both

districts are given. The remaining portion of the paper gives a

list of species hitherto only recorded from Mount Arfak.'—Descrip-

tion of a new species of Collyriocincla, from Queensland, by E.

P. Ramsay, F.R.S.E., &c.

Paris

Academy of Sciences, July 13.—M. Bouley, President,

in the chair.—A method of determining the absolute co-ordinates

of the polar stars without the necessity of ascertaining the in-

strumental constants (declinations), by M. Lcewy.—Telluric

spectra, by M. J. Janssen. The author reports the com-
pletion of the apparatus prepared in M. Ducretet's ateliers

for the study of the gases in the terrestrial atmosphere and

of the vapour of water.—Note in reference to M. Stieltjes'

communication on a uniform function, by M. Hermite.

—

On the motion of a heavy revolving body attached by a

point of its a.xis (continued), by M. G. Darboux.—On the

theoretic aim of the late M. Henri Tresca's chief studies in the

field of mechanics, by M. de Saint-Venant.—A study of the

action of dust-particles left to themselves, by M. Chevreult.

The particles in question came from a factory in Paris, where

the hair of cows and calves is prepared for the spinning-mills of

England. They have been left for a twelvemonth on a sheet of

red paper in a cylindrical vessel, where they have presented

certain mechanical, physical, and chemical phenomena studied

and photographed by the author.—P'undamental principles of

the new science of dynamic meteorology : reply to M. Mascart's

note of June 29 (second part), by M. H. Paye.—Remarks on

the same subject in reply to M. Faye, by M. Mascart.—Mag-
nesia ; its preparation from sea-water and application to various

blanches of industry, by M. Th. Schlcesing.—On the central

nervous system of Tethys leporina, by M. H. de Lacaze-

Dulhiers. — Note on the homography of two infinitely-ex-

tended solids, by M. Sylvester. — On the nature of the

transformations undergone by extenuated charbon virus culti-

vated in compressed oxygen, by M. A. Chauveau.—Remarks
on Dr. Brouardel's report on his recent mission to Spain, by

M. Pasteur. If Dr. Ferran has really discovered a remedy

against cholera he will stand in no need of any Minister's signa-

ture ; all mankind will welcome a guarantee of the moral and

material value of his discoveiy. To persist in refusing to see

this would justify all suspicions, as has become evident since the

publication of the repHes made to the French Mission in Spain.

Dr. Ferran now wishes to withdraw from the position taken up
by him, as appears from his fresh note addressed to the

Academy. On this issue Dr. Erouardel will be the first to con-

gratulate himself.—Remarks accompanying the presentation of

the second edition of his work on the origin of the world, by M.
H. Faye.— Protection against cholera by means of hypodermic

injections of pure cultivations of the comma bacillus, by M.
Jaime Ferran. The Spanish physician describes the results ob-

tained from his method as quite astounding, and maintains that

it offers an absolute remedy against cholera. The dangers of

attack and death begin to disappear five days after vaccination,

and the immunity from further attack increases with each suc-

cessive injection. The period of immunity cannot yet be accu-

rately determined, but a minimum of two months may already

be confidently anticipated.—Observations of Barnard's new

comet made at the Paris Observatory (equatorial of the West
Tower), by M. G. Bigourdan.—On a law of reciprocity in the

theory of displacement of a solid body, by M. A. Schcenflies.

—

On a uniform function in mathematical analysis, by M. Hermite.

—Observation of a cloud of black particles which were seen to

cross the solar disk with varying velocity on August 28, 1871^
by M. E. L. Trouvelot.—Indices of refraction for some
crystallised alums, by M. Ch. Soret.—On the spectra of

absorption of some colouring matters, by MM. Ch. Girard

and Pabst.—On the electric resistance of copper at a tem-

perature of 200° C. below zero, and on the isolating point

of liquid oxygen and nitrogen, by M. S. Wroblewski.—Heat of

formation of the bromide and iodide of antimony, by M. Guntz.

—On the double bromides of gold and phosphorus, and on a

chlorobromide, by M. L. Limlet.—On a method of producing

the alkaline earthy manganites, by M. G. Rousseau.— On the

development of the Hematodes, and especially of Ascnris

tnei;alocephala, by M. de l.acaze-Duthiers.

—

On Adamsia pallatia

and its association with £«/(7^//''K.t /'r;W('a;«"/; a hitherto un-

recorded instance of symbiosis, by M. Faurot.—On the para-

sites of Mana vulgaris, by M. R. Saint-Loup.—First traces of

the presence of Permian rocks in Brittany, by M. Ed. Bureau.
— On the Permian formations occurring in the departments of

Aveyron and Herault, by M. J. Bergeron.—On the distribution

of luminous intensity and visual intensity in the soKar spectrum,

by M. Aug. Charpentier.—On a case of cebocephaly (.atrophy

of the nasal process), complicated with partial anencephaly,

observed in a foal, by M. Dareste.—Attenuation of the cholera

virus, by MM. Kicati and Reitsch. P'rom a series of experi-

ments made on the guinea-pig the authors conclude that the

cultivated virus loses all efficacy after a few weeks.—Photo-

graphic experiments in a balloon, by M. G. Tissandier. During

an ascent on June ig, 1885, in Paris, the author, aided byM.
J. Ducom, obtained some excellent photographs at elevations

ranging from 605 to iioo metres. By the new processes of in-

stantaneous photography these operations have been greatly

facilitated, and may render effective service in time of war.

—

Remarks on a partial earthquake felt only on the surface of the

ground in the Department du Nord, by M. Virlet d'Aoust.

—

Note on the microzymas of the Jequirity plant, by MM. J.

Bechamp and A. Dujardin.
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THURSDAY, JULY 30, iS

THE UNIVERSITY OF LONDON
CONVOCATION met on Tuesday to consider the

report and draft scheme submitted to it by Lord

Justice Fry's Committee. After a somewhat lengthened

debate the House adjourned till November 3. when no

doubt their consideration will be resumed.

We do not think much is lost by the delay. As we
pointed out last week, the scheme has at first sight an

aspect of complexity. But this arises in great measure

from the technical form and language with which it is

necessary to invest provisions intended to receive legis-

lative effect. We do not think the underlying principles

are difficult to disentangle, but it could hardly be ex-

pected that such a body as Convocation would grasp them
without considerable opportunity for explanation and
discussion.

The particular date which the accident of circumstance

determined for the meeting was in some respects un-

fortunate. Many of the medical graduates who might be

expected to support the scheme were drawn aw-ay by the

meeting of the British Medical Association at Cardiff.

In November all the medical schools will be in full

activity, the leading teachers in every faculty will be in

town, and the preliminary ventilation which the scheme

has now received, followed, as it will be, by the discussion

and reflection of the vacation, will prepare Convocation

for a definitive decision in the autumn.

What that decision should be there can hardly be any

doubt in the mind of any reasonable person. The re-

markable attention bestowed by the leading journals on a

purely academic question goes far to prove that the ear of

the public is ready to entertain any reasonable proposals

for the development of real university work in London.

It is for the graduates in Burlington Gardens to decide

whether they will approach the task or leave it to some
new organisation which may be created for the purpose.

That the thing sooner or later in some shape or other will

be done we have not ourselves a shadow of a doubt.

The Association for promoting a Teaching University

for London has suspended to some extent its own efforts,

pending the action of Convocation, to which in its first

report it has given its cordial support. The Association

and the Committee of Convocation do hot, however, seek

to attain their objects quite on the same lines, and the

identification by some of the speakers on Tuesday of the

views put out on behalf of the two perfectly distinct

bodies introduced a certain amount of confusion into the

debate which no doubt the present opportunity for

further consideration will go far to remove.

Of the debate itself little is to be said. Lord Justice

Fry's speech explanatory of the scheme had the quality

of lucidity which eveiy one expected from him. But

more than this, he exhibited a largeness of view in con-

templating the possible future of the University which
might have been expected to carry with it a more en-

thusiastic sympathy from Convocation than it obtained.

The criticisms which followed were mostly on points of
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detail, and, on the whole Convocation, without being
adverse, evidently felt that it should like more time for

reflection.

THE EVOLUTION OF THE PHANEROGAMS
L'Evolution du Regne Vegetal. Les P/iane>-oga?nes. Par

MM. Marion et Saporta. (Bibliotheque Scientifique

Internationale, 1885.)

SINCE the appearance of the first volume of this

important work the views of the authors have been

subjected to more than one attack, and they have turned

aside to vindicate the correctness of their interpretation

of the often obscure fossils upon w-hich our knowledge of

the earliest forms of plants is based. The wisdom of the

delay is unquestionable, for it would have been useless to

continue a work whose foundations had been shaken by

adverse criticism. It is not to be expected that their

views will even yet be universally acceptable, for the

difficulties attending the study of fossil plants are such

that its most experienced professors are still scarcely

agreed upon some of the fundamental questions. It is

well known that Prof. Williamson is opposed to the

French school as to the gymnospermous nature of several

groups of Carboniferous plants, and in addressing the

British Association in 1SS3 (Nature, September 20,

1884) he criticised in advance some of the main facts

dwelt upon in this work. In contrast to the divergent

views of English investigators, the greatest workers in

France, including the honoured names of the late Adolphe

Brongniart, and of MM. Grand'-Eury, B. Renault, Marion,

and de Saporta, are in complete accord. Their work

presents for the first time a complete outline of the evo-

lution of the vegetable kingdom, and its importance and

novelty are such as to demand a critical as well as friendly

examination.

In the former volume it will be remembered (Nature,

May 26, 1 881) the authors endeavoured to trace the deve-

lopment of vegetable life from the protoplasmic body,

differentiated from animal life in no way other than

through the conversion of a portion of its protoplasm into

chlorophyll, to the heterosporous cryptogams. The

present volumes prove that there is an almost direct

passage from the latter to the far higher phanerogams.

There is no need to argue at the present day that if

phanerogams were differentiated from cryptogams this

must have taken place in very remote times ; and it is

equally certain that evolutionists will be disposed to

anticipate that the initial differences between them must

at first have been relatively imperceptible. An hetero-

sporous cryptogam in which the microspores penetrate

to a solitary macrospore in order to effect fertilisation

and in which the prothallus is enclosed and germination

takes place in situ, is well on the road to become a

phanerogam and, moreover, a g)'mnospermous one, if

the macrosporangium be not protected by any leaf modi-

fied into a tegumentum. The change in the reproductive

organs was accompanied and preceded by modifications

in the vegetative organs, and the transformation is actu-

ally found to have progressed through three distinct

stages—the progymnospermoits, the gymnospennous, and

the mctagymtiospermoiis.

The Progymnosperms are among the earliest plants
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known, and already occupied an important position in

Carboniferous floras. Though they are now completely

extinct, the Cycads have to some extent preserved their

characteristics. They retained many characteristics of

the cryptogamic stock whence they originated, which are

completely lost to remote descendants of the present day.

As the earliest connecting links between Cryptogams and

Phanerogams their morphology is peculiarly interesting,

and the exquisite preservation of many of their silicified

or calcareous stems permits the minutest details of this

part of their structure to be studied.

That Cryptogams reached a far higher stage of deve-

lopment in the Palaeozoic time than exists in any living

representative is one of the few facts that has not been

disputed. One of the best-known of these is Lepidoden-

dron, a tree-like plant allied to the Lycopodiaceae. Its

structure has frequently been described, and presents

nothing unusual to Cryptogams. But in Sigillaria, a plant

strongly resembling it in nearly every other respect, we
find a radiating vascular cylinder or woody zone in the

cellular stem, with unmistakeable exogenous growth. It

is richly supplied withmedullary rays, and, Prof William-

son allows, presents clear evidence of interruptions to

growth, succeeded by periods of renewed vital activity.

The same writer also describes the prosenchymatous and
the parenchymatous structure investing the woody zone

as a bark, and remarks that, although not divisible into

three layers, the enormous development of the elongated

prosenchymatous fibres or bast-tissue in the inner layers

of the epidermis of the fossil stems is a manifest fore-

shadowing of the presence of that same tissue in the

bark of living e.xogens, especially the Cycads. In Di-

ploxylon there is a further development, the woody zone

being made tip of an inner or medullary vascular cylinder,

either interrupted or continuous, composed of large

scalariform vessels without definite order, and an outer

cylinder of scalariform vessels of smaller size arranged in

radiating fasciculi. There is no difference of opinion as

to the exogenous nature of the woody zone, which bears

a relatively small proportion to the diameter of the stem,

and as to the presence of medulla or pith and bark ; but

while Adolphe Brongniart and our authors class Sigillaria

in consequence as a low form of exogen, a progymno-
sperm. Prof Williamson and some of the German authors

piefer to regard it as a highly-developed Cryptogam. He
possesses specimens which conclusively prove to him that

the exogenous wood is undeveloped in the young stages,

and that young stems of Sigillaria are indistinguishable

from Lepidodendrons ; but though there is a gradual pass-

age from one to another, the typical Lepidodendron never

produced a ligneous zone. Sir J. W. Dawson, who
has done much to elucidate this subject, believes that

even some Lepidodendrons are exogenous, and that

all Sigillarias are so. The evidence goes to prove

that unquestionable Lepidodendrons in youth gradually

acquire the internal features, notably the exogenous
ring, characteristic of Brongniart's gymnospermous
family of Sigillaria. So far as its bearing on evolu-

tion is concerned, the differences of opinion scarcely

affect the question. Whether they are looked upon as

Cryptogams with exogenous growth, or exogens with

cryptogamic characters, they are equally valuable as

connecting-links, and if we agree with Prof Williamson

that they pass direct into true Lycopodiaceje, the chain

only becomes so much the more direct and complete.

During growth the woody or exogenous zone increased for

a certain period, but this was quickly arrested by the

absorption or destruction in some way of the Cambium
layer. The subsequent increase in diameter took place

mainly in the cortical system, and to it the growth and
solidity of the stem was principally due. The exogenous

element in the oldest known trees is thus seen to have

been transitory and subordinate, for had it persisted in-

definitely, the continued generation of fresh layers or new
rings of growth would have produced true dicotyledonous

stems. It is suggested that until seasons, or alternations

of activity and repose, replaced the earlier uniformity of

climate, an exogenous growth would have been of relatively

little use to the plant.

Sir J. W. Dawson has observed specimens of Sigil-

larian stems possessing still more definite exogenous

characters, and in Poroxylon M. Renault finds that the

wood is dotted with areolated punctae similar to those

distinguishing the spiral vessels of Cycads and Arau-

caria;. Still the structure of their stems agree in so

many respects with those of the highest heterosporous

Cryptogams, the Lepidodendrons, that the difference

between them remains almost insensible. Moreover, the

Sigillarias are not supposed to be in the direct line of

the evolution of Gymnosperms, but an offshoot w-hich was
quickly extinguished, and even in the Carboniferous time

exogenous trunks were growing side by side with them.

The construction of their stems was greatly varied, and it

is evident that their plan of growth was susceptible of

very considerable modification and development. It is

now universally acknowl edged that some Stigmarias are

the roots of Sigillaria, yet here again we find a remarkable

divergence of opinion, for while our authors regard them

as rhizomes capable of bearing leaves as well as roots.

Prof Williamson contends that they are merely roots

with rootlets. The Stigmarian rhizomes were procumbent

and vegetated in the soft mud, Sigillarian stems budding

from them occasionally, erect and cylindric, and crowned

with a mass of long and linear leaves whose scars, im-

pressed upon the bark, give rise to complex and beautiful

tesselated designs. To how great an extent their fruiting

organs preserved their crj'ptogamic attributes is imfor-

tunately even yet imperfectly known.

The next type of progymnospermous stems, that of

Calamodendron, is more remarkable because more ab-

normal, for it possessed a hollow fistular stem with verti-

cillate leaves, closely resembling in appearance a gigantic

Equisetum. Here again there is an irreconcilable

divergence between the views of the French authors and

those of Prof Williamson. The former separate Calam-

ites from Camalodendron, believing them to have been

confounded simply because the casts of the interior of

the hollow stems of both accidentally present the same
grooved and articulate aspect, though morphologically

they completely differ. Calamites they maintain to be a

Cryptogam whose thin walls presented within and without

the same structure as those of Equisetum. Prof William-

son urges that no such Calamite has ever been found, but

that, however thin the walls of a specimen may be, they

always show the Calamodendron structure if any is pre-

served, and that the points of agreement are too remark-
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able to be a mere case of mimicry between a cryptogam

and a gymnosperm. Our authors, however, lay stress on

the fact'that there are two very distinct types of articu-

lated root, belonging respectively to the two genera in

question, but although Prof. Williamson recognises them

both, he does not specially comment on the fact. As to

matters of fact relating to the structure of the Calamo-

dendron stem, opinion does not differ, but the Professor,

as in the case of Sigillaria, views them as Cryptogams of

exogenous growth, without, however, admitting the close

relationship to the Equisetaceas advocated by Mr-

Carruthers.

The stems of Calamodendron were filled in solid with

pith or cellular parenchyma when young, but became

hollow with age, the fistular interior of the stem consisting

then of a linear series of oblong chambers, making an

entire internode and separated from each other by trans-

verse medullary diaphragms. The exogenous zone con-

sisted of numerous woody wxdges separated from each

other by peculiar prolongations of the pith, to which

Prof. Williamson assigns the name of primary medullary

rays, while secondary medullary rays separated the con-

stituent vascular laminae of each wedge as in recent

Exogens. These extended vertically from node to node,

when they underwent a change. The apex or inner face

of each wedge originates in a duct |or canal. Investing

this woody zone was a thick cellular cortical layer without

vessels. The bark is very rarely preserved and is not

exogenous in character, the tripartite division of existing

Coniferse not being present. The outer surface appears

to have been smooth, and not fluted longitudinally, at the

same time masking the articulations. Camalodendron

thus possessed exogenous wood playing exactly the same

role as in Sigillaria, surrounding the pith, and closely

resembling the first year's shoot of a recent conifer ;
but

it differed in the verticellate arrangement of its appendicu-

lar organs. The structure of the root hardly differs from

that of the stem, this indicating, according to the authors,

a peculiarly primitive type, and the rootlets grew from the

nodes and were branching. Prof. Williamson states, on

the other hand, that the root is adventitious and not a

prolongation of the main axis. The leaves or branchlets

were distributed on the trunk at regular distances on the

line of the nodes, which were pretty close together,

alternating regularly from one to another, so that the

appearance resulting was that of a quincuncial arrange-

ment, the more obvious on account of the concealment of

the nodes by the bark. There is no direct proof, but the

authors believe that the foliage known as Archsocolamites

and Bornia, consisting of repeatedly dichotoraosing acic-

ular leaves arranged in verticels around nodes on slightly

striated stems, really belongs to Calamodendron, in which

case the male inflorescence was born in catkins some-

thing like those of the Taxeae. Sir J.
Dawson, however,

states that he has found leaves like those of Asterophyl-

lites attached to stems of Calamodendron. The fruiting

organs are still very imperfectly known, but Prof William-

son believes them to have been a heterosporous Strobilus

like those of Lepidodendron. The authors, in conclusion,

remark upon the resemblance between leaves of Bornia

and those of Trichopitys and Bryon, which are true Salis-

burieae, for, though the one is verticellate and the other

spiral in disposition, the possibility of an easy transition

from one to the other is exemplified in Calamodendron,

and both modes occur together in existing Cupressinene

and the young Abietineae.

Prof. Williamson believes that Calamites and Camalo-

dendron are one and the same plant, and this a cryptogam.

Against the exogenous wood he sets the cryptogamic bark,

the Strobilus with Calamite structure full of spores, the

adventitious roots and the verticellate arrangement of the

leaves. It seems hardly possible, however, that such

observers as A. Brongniart, M. Grand'-Eury, M. Rdnault

,

and our authors can all be mistaken. In the former volume

a graphic description was given of the growth of the

Equisetum-like Calamites as they occur at St. Etienne.

Prof. Williamson has not come across an undoubted

Calamite, and very prudently disbelieves in their exist-

ence, but his evidence seems negative rather than positive,

and we have already seen in several instances that coal-

plants may have flourished in great numbers in one

country and yet be exceedingly rare in another. The

Carboniferous lasted over an immense period of tiine,

and there appears less reason, as their plants become

more completed known, to suppose that the forests were

then composed of few types universally distributed.

Development was proceeding actively, and it is quite

conceivable that a gigantic primeval Cryptogam might

take on phanerogamous characters without greatly modi-

fying its external appearance.

Another remarkable cryptogam with exogenous wood is

described by Prof. Williamson as Astromyelon. The

stem was hollow, and except that it was not articulated,

resembled that of Camalodendron. It appears that the stem

and branches grew together under exactly the same relation

as those observable in an ordinary exogenous tree, the

latter not differing materially in their outward appearance

from those of an ordinary pine. He appears to have felt

hesitation in classing it, as he uses the expression " I am

inclined to place " it among Cryptogams. Its affinities he

considers to be with Marsilea, and we have thus—perhaps

—in the coal-measures arborescent representatives of the

Lycopodiacea: in Lepidodendron, of Equisetaces in

Camalodendron, and of Marsiliacea: in Astromyelon, all

of them having possessed rudimentary exogenous trunks.

J. Starkie Gardner

HARBOURS AND DOCKS

Harbours and Docks. By L. F. Vernon-Harcourt, M.A.

(Oxford ; Clarendon Press, 1885.)

T N the author's previous work on " Rivers and Canals "

i the science of hydraulic engineering received a valu-

able addition and the subject was treated, as far as it was

necessary for inland works, in a masterly manner, fully

upholding the author's high standing in his profession.

We have now another work by the same author, in which

the sequel to " Rivers and Canals" is given. In " Harbours

and Docks," sea-works and kindred engineering subjects

receive full consideration, the two books containing to-

gether an excellent collection of data on hydraulic

engineering generally.
.

Of all the many branches of the engineering profession,

that of hydraulic engineering pertaining to sea works and

similar constructions trusts less to theory and more by far

to practice than any other. The hydrauhc engineer for
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sea works has no convenient formulaj to guide him,

but only previous experience and precedent. This is

evident from the vokime before us, for most of

the sea works described are improvements on previous

constructions.

The author commences with a description of the

natural laws which govern the general movements of the

sea, the causes and action of its waves, tides, currents, and
consequent changes in the coast line, the knowledge of

which is all important when any new works are pro-

jected ; indeed, it is not too much to say that many sea-

works have proved very expensive in their maintenance

owing to ignorance of the above conditions when they

were designed.

The author divides the various types of harbours into

five classes— (i) estuary harbours
; (2) harbours with

back-water
; (3) harbours partly sheltered by nature

; (4)

harbours protected solely by break-waters
; (5) peculiar

types of harbours with detached break-waters. After

having given long and clear descriptions, with excellent

illustrations of the several types, the author remarks with

reference to the first three classes and their shelter from

the sea :

—
" Some natural shelter exists in all the harbours

referred to above, but it will be noticed that the amount
of shelter varies considerably. Thus whilst at Cherbourg,

Plymouth, Wick, Genoa, and Barcelona the entrance

alone of a complete bay requires protection ; at Holyhead,
Table Bay, and Alexandria only a portion of the extensive

bays in which the harbours are situated can be utilised,

though the existence of the bay diminishes considerably

the exposure ; and lastly, at Dover, Newhaven, and
Colombo projecting points of the coast, rather than

regular bays, are taken advantage of for the site of a

harbour." After discussing the last two classes of

harbours, we have the conditions which govern the size

and position of the entrances to harbours explained. We
commend these chapters to the careful perusal of those

who take an interest in the proposed harbours of refuge,

for here will be found considerable information concerning

the advantages of the several sites'proposed.

Chapter V., and those following, until the end of Part I.

of the book is reached, deal with perhaps the most im-

portant of all sea-works—viz. break-waters. The author

classifies their several modes of construction into three

classes—(i) mound of rubble and concrete blocks
; (2)

mound with superstructure
; (3) upright wall. Under

these heads we find all the principal break-waters, each

being well described, the construction explained, and
reason given for any special work.

It is interesting to follow the gradual increased use of

Portland cement concrete in the place of natural stone,

and, as the latest break-water, we may take the one at

Newhaven now in construction. This break-water is

practically one solid mass of cement concrete. It is built

on the upright wall system, with concrete in bags de-

posited from hopper barges on the chalk bottom up to

low-water, and concrete-in-mass above. The bags each

contain about 104 tons of concrete, the concrete being

mixed by a special machine consisting of a screw working
in an inclined cylinder, the materials being added at one
end, water being added during the transit, thoroughly

mixed concrete coming out at the other end.

In Part I. of the volume is to be found every informa-

tion with regard to sea-works generally ; the descriptions

and details of the construction of the Manora break-water,

Madras harbour, and Alderney break-water among the

many others, are extremely interesting, being as well

written as they are good. Of the American break-waters

described, those constructed in the large lakes, are,

as may be expected, principally constructed of wood,
some being bound together by means of iron ties. The
form taken is generally crib-work, floated out to the site

in sections, and filled with stone. Before leaving

the subject of break-waters we will quote the author's

opinion on floating break-waters ; this is interest-

ing at the present time on account of the late experi-

ments at Eastbourne and other places. He says :

—

" Various schemes have been suggested from time to

time for arresting waves by means of floating break-

waters moored in position. It has been imagined that

the undulation being on the surface might be stopped or

reduced considerably by an obstacle at or near the surface,

and thus the cost of building up a break-water from the

bottom could be saved ; though, in the case of large

waves, the undulatory motion is not simply superficial,

yet, undoubtedly, the power of the waves would greatly

diminish if the upper portions could be arrested in their

progress ; and the gain in dispensing with a solid struc-

ture founded on the bottom of the sea would be very

great." He then tells us of several forms tried which

were not successful in reducing the waves, and in con-

clusion says :
—

" The force of waves is so great, as indi-

cated by its effects in moving huge masses, that no fragile

floating moored construction could possibly oppose an

adequate resistance. The accumulated power of the

wind, acting through the medium of the waves, cannot

be evaded, but must be met ; and this can only be

effectually accomplished by a solid break-water." This

part of the book concludes with a chapter on lighthouses,

beacons, and buoys ; the construction and cost of all the

important lighthouses is given and admirably illustrated.

In Part II. "docks" receive very full consideration.

Chapters XIX. and XX. dealing with sites, preliminary

works for docks and dock walls ; suffice it to say that all

these are treated in such a way as to render it evident

that the author is thoroughly master of his subject.

In Chapters XXI. and XXII. the usual fittings pertain-

ing to docks are discussed, their entrances and locks,

dock-gates and caissons of all kinds thoroughly described,

and their varied construction under different conditions

explained. All the following chapters, which occupy the

last 150 pages of the book, are taken up with a general, and

in some cases a detailed, description of some of the more
important English and foreign docks ; it is needless to

say that they are all thoroughly well treated, and the

trade statistics are carefully given and useful comparative

distinctions drawn.

As a work on hydraulic engineering we can confidently

recommend it to all those who are interested in the sub-

ject, feeling convinced that it will be found a most useful

book. The author has produced, and students will profit

by, a book well written, sound, and most useful in forward-

ing the science. Both volumes do credit to the publishers,

the plates are good and well executed. These volumes

ought to find a place in every technical library in the

country.
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OUR BOOK SHELF
Lehrbiich cfer vcrglcichendcn Mikroskopischcn Anatomic.
Von Dr. Herman Fol. Erste Lieferung. (Leipzig,

1SS4.)

The present volume is the first of a work which promises
to be in many respects an important addition to the

literature of microscopic anatomy. It describes in clear

and concise language most of the commendable methods
used by the author himself for examining and preparing

microscopic specimens of animal tissues.

The methods of injecting vessels and cavities, the

nature and preparation of the various materials and
apparatus useful for injection, the theory and practice of

the microscope and practice of the auxiliary apparatus
are treated thoroughly, the theory and practice of

drawing microscopic objects, the methods most use-

ful for making micro-photographs, and for showing
stereoscopically small objects, are fully described and
illustrated, and will be found most useful and instructive

reading. Next, the methods for examining living tissues,

for fixing and hardening them, then the various ways for

embedding and making sections, are minutely described.

The last or seventh section is one of the most important
ones, giving an excellent resume of micro-chemical reac-

tions, including the osmic acid gold and silver methods,
and the methods of staining tissues with carmine, hasma-
to.xylin, and the various aniline dyes.
To each section is added a useful bibliographical

summary. On the whole the book is an excellent guide
for microscopists, both teachers and original workers.

E. Klein

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

hy his correspondents. Neither can he underta/ie to return,
or to corresp07id with the writers of, rejected manuscripts.
No notice is taken ofanonyinoiis communications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance ez'en

of communications containing interesting and novel facts. ]

Unconscious Bias in Walking
The results of some experiments recently made to ascertain

the cause of the well-known phenomena of " unconscious bias in
walking " will perhaps be of interest to your readers in connec-
tion with the various theories presented in the discussion of this

subject in Nature (vol. xxix. pp. 262, 2S6, 310, 356, 384,
452)-.

Within the past six months over 2500 anthropometric
measurements have been made of students in the three higher
classes of the .Massachusetts Agricultural College, including the
relative length and strength, muscular development, &c., of the
Umbs, and the bias in walking of forty-nine individuals has been
carefully determined, with results as given in the following
summary statement.

In making these measurements I have been assisted by Dr. F.
Tuckerman, of this place, who will collate the data obtained in
their relations to bilateral symmetry.
The tests to determine the bias in walking were made in the

drill-hall of the College, a room with a hard smooth cement
floor, well adapted to this purpose.

For convenience in recording the curves of divergence a
meridian or base line was drawn through the middle of the
floor lengthwise of the hall, and on each side of it lines of
departure were marked I metre apart, while the latitude was
indicated by transverse parallel lines every 2 metres.

In trials to determine the bias, the individual was placed on
the meridian line 2 metres back of the first parallel, and after
he had well fixed the bearings of the line, he was blindfolded
and started at a rapid, but not hurried pace. If he crossed the
first parallel of latitude on the meridian line, he was allowed to
proceed, but if a marked divergence from this line was made he
was stopped, and a new start was made in the right direction.
Small sticks were laid down on each parallel of latitude at the
point of crossing, by assistants conveniently placed for this
purpose, and at the end of the course the line of march could be

readily seen. In some cases irregularities in the curve indicated
either a hesitating or constrained efibrt in walking, or errors in

marking the precise point of transit.

In these cases the trials were repeated, until a reasonably true

curve was obtained. A record was then made of the distance
from the meridian line, to the right or the left of the point of
crossing on each parallel of latitude.

From this record the curves made were plotted on a diagram,
so that they could be readily compared and their peculiarities

noted.

That the relative length and strength of the legs has no direct

relation to the bias in walking will be readily seen from the
following tabular statement :

—

Table I.

In I the right leg is

I
strongest

^ In I strength of legs not

(One of these presented the \ tested

greatest difference in length
of legs, and the other more
than the average of those with
right leg longest)

In 2 the right leg is longest

In 3 the legs of equal length

In I the

strongest

right leg is

In 2 the left leg is

strongest (a)

Four are right-handed.

One uses right and left with equal dexterity {a). In pointing

at a distant object with both eyes open, in three the right eye is

dominant, in one the left eye is dominant, and in one both eyes

are apparently used to determine the range.

Table II,

In 2 the right

In 5 the right leg is longest

_M i In 4 the left leg is longest

In 5 the legs are of equal length

strongest

J In 2 the

leg is

leg isleft

strongest

In I the strength of legs

not tested

In 3 the right leg is

strongest {a)

In I the left leg is

strongest

' In 2 the right leg is

strongest (a)

In 3 the left leg is

I strongest

All are right-handed.

In pointing at a distant object with both eyes open, in 12 the

right eye is dominant, and in 2 the left eye is dominant, the

latter in the groups marked (a).

Table III.

In 5 the right leg is

strongest (o) (/')

In 2 the left leg is

strongest

In I the legs of equal

strength

In 5 the right leg is

strongest (b)

In 4 the left leg is

strongest (/')

In I the legs of equal

strength

In 5 t'''s right leg is

strongest

In 5 the left leg is

strongest {b)

In 2 the strength of legs

not tested

In 8 the right leg is longest

In 10 the left leg is longest

In 12 the legs of equal length ..

One is left-handed {a]. Twenty -five are right-handed. Four
use right and left with nearly equal dexterity {b). In pointing

with the finger at a distant object, with both eyes open, in 22

the right eye is dominant, in six the left eye is dominant, and in

2 both eyes are apparently used to determine the range.
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The relative dexterity of the legs was tested in a number of

cases, but a press of other duties prevented further experiments
in this direction. From the tests made, however, it is obvious
that there is no direct relation of the relative dexterity of the

legs to the bias in walking.
From these experiments it is evident that the cause of the

observed unconscious bias in walking is not to be found in the

mechanical proportions, or relative strength, or dexterity (?) of

the legs.

The application of well-established physiological principles

will, however, furnish a ready explanation of the phenomena in

question.

The co-ordination of the voluntary muscles is the exclusive

prerogative of the nervous system and the senses are important
factors in all movements involving a definite direction. The
muscles of locomotion when called into action under ordinary
conditions, as when walking in a straight line, are co-ordinated

or brought into an orderly correlation, by impulses conveyed to

the nervous centres through the afferent or sensory nerves, but
when in the dark, or in a mist, or when one is blindfolded, the
senses are not available as a guide to direction, the co-ordinating

nervous mechanism is dormant, and a divergence from a right

line is made to the right, or the left, from a lack of equilibrium
in the action of the efferent or motor nerves.

In several of the trials, to determine the bias in walking, inter-

ruptions occurred before the course was completed, by the open-
ing of the door at the side of the hall and the talking, in a low
tone, of the visitors, which served as a guide in orientation, and
the curve made before the interruption was suddenly corrected

to a line parallel to the meridian.

In all of the trials the greatest care was taken to prevent the

senses from gaining clues to the right direction.

Unconscious bias in walking is obviously the result of vital

activities involving complex actions and reactions in the nervous
system, which may be clearly defined in general terms, while the
details of the obscure changes taking place in the nervous
mechanism cannot, in the present state of our knowledge, be fully

traced. Moreover, it is evident that the phenomena in question
must be studied from the same stand-point of other biological

processes which cannot be explained or expressed by purely

physical or chemical conditions. Manly Miles
Massachusetts Agricultural College, Amherst,

Mass., April 7

The Flora of Canada

The review by Mr. J. G. Baker in your last number (p. 242) of the

second part of Prof. Macoun's " Catalogue of Canadian Plants
"

prompts me to send you a few notes on some of the features of

the flora of Canada, which I had an unusual opportunity of ob-

serving last autumn under the guidance of Prof. Macoun in the

neighbourhood of Ottawa, and again in the magnificent railway

trip given to members of the British Association by the Canadian
Pacific Railway Company from Lake Superior to Kicking-Horse
Pass in the Rocky Mountains.

Throughout Eastern Canada and the Eastern United States

the European botanist is struck with the strange intermingling,

in the wayside flora, of forms new and strange with those

familiar by every roadside and in every hedge-bank in England.
Away from human habitations the flora is almost altogether

novel, but near houses, introduced purposely or accidentally,

the English weeds are rivalling and even supplanting the native.

I was particularly struck with noticing the vegetation of the

grass lawn by the hotel on the Catskill Mountains at an eleva-

tion of about 3000 feet. It consisted almost entirely of the same
species as you would e.xpect to find in similar situations at a

lower altitude in the old country : Achillica MilUfolium, Dauciis
Carola, Plaittago major, Chenopodium album, Cnicus lanceotalus,

&c., most or all of them importations. Elsewhere, in the east,

you find docks, milfoil, thistles, shepherd's purse, jostling

Asters, Asckpiases, Amaranthuses, Solidagjs, and other peculiarly

American weeds. Exactly the same thing is taking place with
introduced animals. I was staying at a farmhouse in Ontario,

not far from Niagara, and was told that the English house-
sparrow made his appearance there about three years since, and
is already as abundant as in England, and a terrible nuisance. Some
English plants, however, like our daisy and primrose, seem to

refuse to naturalise them elves to the American soil and
climate.

Everywhere the lines of the railways are marked by the advent

of the foreigner. As Prof. Asa Gray said at Montreal, even
English weeds now travel by express train. It is most inter-

esting, in travelling westwards over the vast continent, to note
the gradual disappearance of European and the unrivalled
supremacy of American types. But it is not only westwards that

the tide of floral conquest makes its way. A fellow-traveller of
our party had the good fortune to gather, near Port Arthur on
Lake Superior, where we were detained twenty-four hours by
stress of weather, a grass, Beckmannia erucaformis, 300 miles

east of any locality previously recorded
Although in the main the indigenous American flora is alto-

gether different specifically from ours, yet there are exceptions.

I am not now speaking of the Alpine flora of the Rocky Moun-
tains, which agrees to a wonderful extent generically, and even
specifically, with the flora of the Alps, Pyrenees, or Grampians.
Covering the vast extent of ground from the eastern sea-board

to the Rockies are a few species undoubtedly indigenous and
absolutely identical with European and even English forms. I

may mention three illustrations taken from widely-separated

natural orders

—

Polcntilla frutkosa, Campanula rotuiidifolia,

and Linaria vulgaris. How to reconcile these facts with any
theory accounting for the geographical distribution of species on
the face of the earth it is difficult to say.

Even more interesting are those cases where Ameiican and
European plants are regarded as belonging to the same species,

but where there is a certain difference difficult to define, but

recognisable at a glance. To take, again, three eximjjles;—
Among the most cosmopolitan of ferns are Osmunda regalis and
Pteris aqttilina. Abundant throughout Canada, there is yet,

in both cases, a general habit by which they are at once dis-

tinguished from the English forms. Again, the American
Plantago major is all but indistinguishable from the English

wayside weed. And yet, it is said, American horses know the

difference. Prof. Macoun is contemplating a visit to Europe
next year, when one of his special objects will be to compile an

account of these closely-allied but yet distinct eastern and
western forms. It is possible that such a comparative list—^and

it could not be in better hands—may throw some light on some
of the many still unsolved problems connected with the evolu-

tion and distribution of species. Alfred W. Bennett

The Fauna of the Seashore

In addition to the instances from the Molluscan class men-
tioned in the interesting letter from Mr. Arthur R. Hunt
(Nature, pp. 243-4), ^'^ illustrating—after Prof. Moseley's

most valuable contribution— "the variety of method exhibited

by the littoral fauna in resisting wave-currents," may be men-
tioned one of a higher class among the fishes—viz., the common
smooth blenny (Blennlus pholis).

No one who has hunted for this pretty little fish in rock-pools,

or who has kept it in an aquarium, can have failed to notice its

remarkable adaptation to the ever-varying environment of the

littoral zone. The angular form of the head and smooth,

mucous-covered body enable it readily to burrow within the

smallest crevices of the rocks, to prevent its being washed ashore

when the tide is coming in, and to prevent its being carried into

deep water when the tide is going out, where it would readily

fall a prey to rapacious fishes, as it has apparently little power

to swim freely to a distance, not needing to do so in shallow

water. Its peculiarly modified ventral fins, forming almost

anterior limbs, enable it to cling securely not only to weeds and

rocks, but even to perpendicular surfaces, for similar purposes to

those above stated, while its beautifully-marked body-—of

splashed dark and light greens—seems to be a case of mimicry

of the sea-weeds which afford it protection from its natural ene-

mies among its own class and those of the higher Crustacea.

An allied deep-sea genus [Aiifiarriias, the wolf- fish), whose

ancestor was probably a littoral blenny, has the ventral fin ;

entirely wanting, and the head is round, for the obvious reason,

that it does not need to cling to surfaces nor to burrow in

crevices. This fish is, however, compensated by a formidable

array of sharp teeth to protect it from its natural enemies. In

the aquarium no fish, in my exjjerience, is so readily tamed as

the smooth blenny, so as to allow it to be handled, or exhibits

such a high degree of piscine intelligence, arising doubtless from

long education, both inherited and acquired ; in the varying

environment which is its habitat. A specimen now in ray

aquarium daily avails itself of the advantage of the dry ledge of

the slope-backed tank " to get a mouthful of fresh air," while



July 30, 1885] NATURE '95

at other times it usually takes refuge in an untenanted old shell

of the common whelk [Buccinuiu utidatttm), where it is secure

from the gobies and other fishes in the tank, and where it

watches— as one can see its fellows do so at any time on the

sea-coast in the middle of a rock-pool—expecting the return of

the tide and prepared to adapt itself thereto. In " A Year at

the Shore," pp. 215-16, Mr. P. H. Gosse, F.R.S., mentions,

on the authority of Mr. Ross, of Topsham, the case of a blenny

which for five months proved " a regular and correct tide-indi-

cator," spending a portion of its time on the rock-work, and
going back to the tank at the time of the return of the tide.

I quite agree with Mr. Arthur R. Hunt's idea that it would
lie a great gain if we could copy Nature a little closer, and have

"working-models of the sea in some of our new aquariums."

Birmingham, July 22 W. R. Hughes

Artificial Earthquakes

Prof. Milne's experiments with artificial earthquakes in

Japan, noticed in NjVTIire of June 4 (p. 114), show that the

vertical free surface-wave had the quickest rate of transit, and
this was taken to account for the preliminary tremors of an

earthquake. The normal wave travelled with a less velocity,

and the transverse wave slowest of all. In the earthquakes

which occur here from time to time there are generally, if not

always, two distinct shocks felt, and it is possible that the

second is the transverse wave following on after the swifter

normal vibration. I have not heard that there are any seismo-

graphs in the Punjab, and in the alarm of the moment it is not

easy to notice the direction of the motion without apparatus ;

fortunately our earthquakes do not leave any automatic record
in the shape of fissures or fallen buildings. But Prof. Milne's

experimental results are curiously confirmed by observations in

Kashmir during the earthquakes of this month, which do not

appear yet to have quite subsided. The Kashmir correspondent
of the Lahore Civil and Military Gazelle of to-day's date writes

as follows :
— " The more severe shocks seemed to be followed

by others in a different direction, like cross waves. I noticed

this in a boat which quivered all over during a severe earth-

quake, but rolled somewhat afterwards." T. C. Lewis
Government College, Lahore, June 29

The Recent Earthquake in Switzerland

The following is a table of events of the earthqu.ake in

Switzerland of June 20 la^t, compiled from numerous and inte-

resting observations of the phenomenon, obligingly forwarded to

me from all parts of the country.

Tlie earthquake consisted of a series of shocks :

—

1. Prefaralory Stiocks.—Very weak and ill-defined from mid-
night to 3 a.m. ; at Neuchatel and Chaud-de-Fonds.

2. Great Shock —At 5. 16 on the morning of June 20 ; at the
centre of the earthquake.

3. Consccutize Shocks.—At 7.26 a.m. June 22 at Neuchatel
;

at 8.30 a.m. of June 22 at Yverdun, Payerne, Estav.ayer, Con-
cise, Boudry, Neuchatel ; at n a.m. of June 23 at St. Imier

;

at 2.30 p.m. of June 23 at Neuchatel ; at 9.20 a.m. of June 24
at Yverdun (?)

The great shock had its centre near Yvonand and the central
area may be defined by the triangle formed by Yverdun, Neu-
chatel and Payerne. The shock was strong enough to alarm
the inhabitants, to displace some articles of furniture and even
to throw down a chimney at Payerne. I assign to the shock
the strength of number 6 on the scale of intensity, of which
number 10 would stand for the highest degree. The shock was
felt more feebly in a vast territory extending as far at least as
Geneva, Le Brassus, Le Locle, Bale, Claris, Thun, Saxon

:

that is, it traversed the whole plain of Western Switzerland from
the Jura Alps. A subterranean noise was heard very distinctly
in the whole central area and even a little beyond it.

The shock had very markedly the character of successive
oscillations, horizontal or vertical, their direction differing
according to the locality. Such is, indeed, the usual type of
earthquakes, as has been shown by the study of them with
registering instiimients, and it is interesting to notice that the
various observations of the earthquake of June 20 all perfectly
concur in ascribing to it this character. F. A. FoREL
Morges

THE PITCHER PLANT

JIHE variety of the Pitcher Plant {Sarracenia variol-

aris) fotind in North America is carnivorous, being

a feeder on various animal substances.

Mrs. Mary Treat, an American naturalist, made, a few

years ago, several experiments upon the plants of this

species to be found in Florida ; and to the labours of this

lady the writer has been indebted, in some measure, in

the preparation of this paper.

The Sarracenia derives its name of " Pitcher Plant " from

the fact of its possessing the following curious character-

istics. The median nerve is prolonged beyond the leaves

in the manner of a tendril, and terminates in a species of

cup or urn. This cup is ordinarily three or four inches in

depth, and one to one and a half inches in width. The
orifice of the cup is covered with a lid, which opens and

shuts at certain periods. At sunrise the cup is found

filled with sweet, limpid water, at which time the lid is

down. In the course of the day the lid opens, when
nearly half the water is evaporated ; but during the night

this loss is made up, and the next morning the cup is

again quite full, and the lid is shut.

About the middle of March the plants put forth th'eir

leaves, which are from six to twelve inches long, hollow,

and shaped something like a trumpet, whilst the aperture

at the apex is formed almost precisely in the same manner
as those of the plants previously described. A broad
wing extends along one side of the leaf, from the base to

the opening at the top ; this wing is bound, or edged with

a purple cord, which extends likewise around the cup.

This cord secretes a sweet fluid, and not only flying

insects, but those also that crawl upon the ground, are

attracted by it to the plants. Ants, especially, are very

fond of this fluid, so that a line of aphides, extending

from the base to the summit of a leaf, may frequentlj* be
observed slowly advancing towards the orifice of the cup,

down which they disappear, never to return. Flying

insects of every kind are equally drawn to the plant ; and
directly they taste the fluid they act very curiously.

After feeding upon the secretions for two or three minutes

they become quite stupid, unsteady on their feet, and
whilst trying to pass their legs over their wings to clear

them, they fall down.
It is of no use to liberate any of the smaller insects,

every fly, remo\'ed from the leaf upon which it had been
feeding, returned immediately it was at liberty to do so,

and walked down the fatal cup as though drawn to it by
a species of irresistible fascination.

It is not alone that flies and other small insects are

overpowered by the fluid which exudes from the cord in

question. Even large insects succumb to it, although of

course not so quickly. Mrs. Treat says:—"A large

cockroach was feeding on the secretion of a fresh leaf,

which had caught but little or no prey. After feeding a

short time the insect went down the tube so tight that I

could not dislodge it, even when turning the leaf upside

down and knocking it quite hard. It was late in the

evening when I observed it enter; the next morning I

cut the tube open ; the cockroach was still alive, but it

was covered with a secretion produced from the inner

surface of the tube, and its legs fell oft" as I extricated it.

From all appearance the terrible Sarracenia was eating

its victim alive. .And yet, perhaps, I should not say
' terrible,' for the plant seems to supply its victims with a
Lethe-like draught before devouring them."

If only a few insects alight upon a leaf no unpleasant
smell is perceptible during, or after, the process of diges-

tion ; but if a large number of them be caught, which is

commonly the case, a most oftensive odour emanates
from the cup, although the putrid matter does not appear
to injure in any manner the inner surface of the tube,

food, even in this condition, being readily absorbed, and
going to nourish the plant. In fact, it would seem tha
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the Sarraccnia, like some animals, can feed upon carrion

and thrive upon it.

In instances in which experiments have been made with

fresh, raw beef or mutton, the meat has been covered in

a few hours with the secretions of the leaves, and the

blood extracted from it. There is, however, one differ-

ence between the digesting powers of the leaves when
exercised upon insects or upon meat. Even if the bodies

of insects have become putrid, the plant, as has already

been stated, has no difficulty in assimilating them ; but

as regards meat, it is only when it is perfectly sweet that

the secretions of the leaves will act upon it.

The Pitcher plant undoubtedly derives its principal

nourishment from the insects it eats. It, too—unlike

most other carnivorous plants, which, when the quantity

of food with which they have to deal is in excess of their

powers of digestion, succumb to the efTort and die—ap-

pears to find it easy to devour any number of insects,

small or large, the operation being with it simply a ques-

tion of time. Flies, beetles, or even cockroaches, at the

expiration of three or four days at most, disappear,

nothing being left of them save their wings and other

hard parts of their bodies.

The Sarracenia is, indeed, not only the most voracious

of all known species of carnivorous plants, but the least

fastidious as to the nature of the food upon which it

feeds. W. C. M.

THE ECLIPSES OF AUGUST, 1886

IT has been before stated in Nature that the total solar

eclipse of August 2S-29 next year can be most favour-

ably observed on the west coast of Africa near Benguela.
In a recent number of Science Mr. Skinner supplies a

valuable account of the local conditions, which we here
reprint :

—

" Benguela is about 400 miles south of the mouth of

the Kongo, and about 200 miles south of the mouth of the

Koanza. The climate of the lowlands bordering the

coast near Benguela is fatally unhealthy for strangers,

making it compulsory, on the score of prudence, for an
observing party to penetrate the interior sufficiently to

attain the mountainous highlands which lie not far inland.
" The American Board of Commissioners for Foreign

Missions has for some three years occupied two mission
stations in this region—viz. Baikmdu, about 133 miles

eastward from Benguela, and Bihe, about 70 miles south-

east from Bailundu. Through the courtesy of Rew
Judson Smith, D.D., secretary of the American Board,
and Mr. Frederick A. Walter, secretary of this west-

central African Mission, I have received definite state-

ments of some of the precautions necessary, and some of

the difficulties to be encountered by an observing party

locating in this region. I will give in brief the points

with which Mr. W'alter favours us.

" Dangers to the person from savages are not to be
apprehended. The climate of Bailundu and vicinity is

exceedingly salubrious. During a residence of nearly

three years, Mr. Walter and his family have experienced
no illness to be ascribed directly to the climate, but in

every case to overwork, over-exposure to the sun, or want
of proper food.

" The difficulties in reference to transportation are con-

siderable. Transportation is done entirely by men
;

waggons and animals cannot be used. The gross weight
for a carrier is from 65 to 70 lbs. ; commonly it does not

exceed 58 lbs. Packages, either bales or boxes, should be
of about the following dimensions :

— 14 inches by 9
inches by 30 inches, or, if more convenient, 16 inches

by 10 inches by 24 inches. No single package should
exceed 18 inches in width by 10 inches in depth. Pieces

not exceeding 60 lbs. in weight, though 8 or 10 feet long,

can be carried by a single carrier.

"As to means of subsistence, an observing party must

bring <;// their supplies with them, as it is essential to the
health of newcomers that they should live on food to
which they are accustomed. The time required for a
round trip of a caravan from Bailundu to Benguela may
be stated as one month to six weeks.

" Mr. Walter states that the chances for clear sky at the
time of the eclipse are very favourable.

" It may be stated that the land rises very abruptly as
one leaves the coast from Benguela, and in a few miles
attains a very considerable altitude, and throughout these
highlands the climate is very healthful."

INTERNA TIONAL INVENTIONS
EXHIBITION

SELF-ACTING or automatic machinery has made
wonderful strides of late years, and its progress in

the special department of watch-making cannot be more
advantageously studied than in the beautiful display of

machine tools now exhibited by the American Waltham
Watch Company at South Kensington. We think that a
few remarks with reference to the functions of these tools

may be of service to the readers of Nature when
viewing the coUecfion. The machine tools are all

labelled, and can readily be identified.

(i) A screw-making machine. — This machine is en-

gaged in producing watch jewel screws ; the size of the

screws may be appreciated when w-e state that it takes

more than 8500 to weigh one ounce troy. Lengths of

wire are transformed into these tiny screws in the follow-

ing manner. The machine is fed with the wire through a

hollow mandrel, the wire is seized and rotated rapidly, a

movable cutter is brought against it, and immediately the

body of the screw is turned. Two dies are at hand which
attach themselves, and they cut the thread ; on reaching

the limit of their cut, they pull out the wire a distance,

the thickness of the screw head, for hitherto the wire has

only projected the length of the body of the screw through

the mandrel head. The dies disengage themselves, and
a second cutter cuts off the screw at its junction with the

mandrel head. There is an alternating arm, the most
conspicuous part of the machine : this takes possession

of the screw as it is cut oft", and, carrying it to a different

part of the machine, holds the head against a small

circular mill, where the notch is cut. The screw is now
finished, and is discharged intoa magazineby a kind ofram-
rod. The machine turns out 4000 screws a day, and indeed

the successive operations go on with so much rapidity, that

it requires some practice to follow them. It is to be noticed

that when the dies are cutting, the wire is stationary, and
the machine then quickens its motion to save time. When
the dies pull forwards, the chuck holding the wire opens

simultaneously. Copious streams of oil are supplied to

wash away the shavings, and the oil after being used once,

escapes into reservoirs from whence it is automatically

pumped up again. The different parts of the machine

are regulated almost entirely by cams, the dies by a very

elegant arrangement of opposing toothed sectors.

(2) A machine for cutting off dial feet—/.£'. attachments.

If this machine stood alone it would be interesting, but it

is overshadowed by its neighbours.

(3) A machine for roughing out staves or pinions.—This

is similar in some respects to the screw-making machine.

Lengths of wire are fed through the mandrel, and a cutter

shapes one end of the staft' or pinion, giving it a male

centre. It is then cut oft", but the other end has to be

shaped with its male centre too. Again we have an

alternating arm, which carries the pinion away and places

it in a very similar mandrel on the other side. So soon

as it is gripped it begins to rotate ; a cutter comes and

shapes the unfinished end with its male centre. When
done it is discharged into a magazine, as the tiny screws

were.

(4) This is a machine for trueing down the staves or
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pinions roughed out in (3). Like (2) this is a simpler

machine, but v/orthy of attention. The roughcd-out

pinions are here turned true upon their own centres.

Notice that when the tool has turned oft' the necessary

amount it stops of itself, till started for a fresh piece.

(5) A pinion-polishing machine.—The polisher is driven

to and fro by crank motion. After a sufficient number of

rubs have been given the pinion turns automatically and
presents a fresh face to the polisher, till all the leaves are

done. The other side of the stand shows us a lathe

requiring no special explanation.

(6) An automatic machine for cutting pinions.— In this

is exhibited an elegant arrangement for bringing a suc-

cession of cutters into play. The principle, however, is

very much better illustrated in the scape-wheel engine
that follows ; we therefore defer explanation.

Alongside of this machine is another for cutting the

bevelled wheel teeth for keyless work.

(7) A scape wheel tooth-cutting engine. The scape
wheels to the number of sixty are threaded upon a kind
of split spindle, which passes through the spaces around
their arms, and holds them firmly. The spindle with the

wheels around it looks like a solid rod of brass, and the

cutter acts transversely so as to scoop a groove through
all the sixty at once. Owing to the peculiar shape of

tooth and the degree of finish necessary, seven diflerent

cutters are required. The actions are as follow :—The
spindle being placed in position, the first cutter operates.

When it has made one groove the spindle turns ; it makes
another, and another, in all 15, which corresponds to the
number of teeth. A sudden change now happens—the
first cutter is diverted, and a second takes its place This
cutter works through all the fifteen spaces, and then the

ne.\t supersedes it, until all have had their turn and the
wheel is finished. We understand that the whole sixty

wheels are cut in about twenty minutes.

(8) Another polishing machine, of somewhat similar

design to (5).

(9) On a counter opposite to the main stand is shown
an interesting instrument for determining the strength
of watch-balance springs. In this the differential prin-

ciple is employed, the spring to be tested being measured
against one of known force, and the number of degrees
the latter is deflected registered. The springs are sorted
into compartments corresponding to these numbers.
There are two other tools not working at present, but

still of considerable interest. The first is supplementary
to (9), which only gives the strength of the spring within
certain limits. There is a normal balance with spring
attached, and the balance and spring to be tested are
mounted on an arm alongside of it. A lever sets both
balances vibrating simultaneously, and it is easy to per-
ceive in a few seconds whether their vibrations are syn-
chronous or not. The other tool is automatic, and is for

the purpose of drilling and tapping the screw-holes in

compensation-balances. These holes are placed at
irregular distances, as experience has suggested. By
means of a divided plate the machine automatically finds

these intervals. A very pretty feature will be noticed
when the machine is drilling—viz. that the drill is with-
drawn occasionally by the machine to free the cuttings,

just as would be done by a workman.
Henry Dent Gardner

THE NICE FLOATING DOME
VyE have already (Nature, vol. xxxii. p. 62) referred
** to the floating dome for the great equatorial

of the Nice Observatory of M. Kischoft'sheim. We
give now an illustration from La Nature, which shows
the details of the annular floater. The entire dome is

supported on the annular floater situated at its base. The
fltjater, of hollow metal, swims in a circular caisson con-
taining water holding saline matter in solution. When

the dome is in the position of normal buoyancy, the only

friction which opposes its movement of rotation is the

friction inside a liquid body, and consequently is extremely
feeble, notwithstanding the great weight of the moving
mass. Experiments prove that one man can easily set

the dome in motion with his hand. The floater of the

dome is open above like an undecked boat ; it has
a rectangular section of i"50 m. in height by 095 m. in

breadth. Its walls are bound together bv rivets of steel.

The annular caisson, which receives the floater and the

liquid, has a rectangular transverse section ; its height is

I -50 m., and breadth i 20 m. The latter dimension thus

exceeds the breadth of the floater by o'25 m., which gives

a lateral play of o'i25 m. in the inside and o'i25 m. at

outside between the floater and the caisson. Finally, the

caisson rests on thirty-six strong cast-iron supports,

distributed at equal distances over the upper part of the

mason-work of the tower.

A NEW ENDOWMENT FOR RESEARCH

IT is usually the case that private endowments for

public purposes are made subject to narrowing re-

strictions, and then it too often ensues that with the

lapse of time the very object of the gift is defeated by the

restrictions—the letter kills the spirit. It must therefore

be a matter of congratulation when a great public dona-
tion is left as free as compatible with the general object

for which it is made. This is remarkably the case with a

noble and munificent endowment established by Mrs.
Elizabeth Thompson, of Stamford, Connecticut—an
Ameiican lady well known for her public benefactions.

Her long experience with churches and various charitable

enterprises had led her to question whether the money
spent in them achieves the greatest possible good. She
finally reached the conviction that knowledge is the real

source, the impelling power, of human progress, and it
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became her desire, from motives of the highest philan-

tropy, to contribute to the promotion of science.

When the plan for the estabhshment of an Inter-

national Scientific Association was brought forward at

Montreal, and again at Philadelphia before the great

National Associations, Mrs. Thompson considered that

the proposed International Society would be the fittest

body to assume the trust she wished to establish. Ac-
cordingly, she placed in my hands the sum of 5000
dollars (1500/.) as the nucleus of a fund to be controlled

by the International Association when organised.

Not long since Mrs. Thompson communicated to me
her desire to transfer the above-mentioned sum to a

board of trustees and to add to it at once 20,000 dollars

more, making a total permanent fund of 25,000 dollars.

Mrs. Thompson has been as liberal in the conditions she
has established as in the amount she has given. Accord-
ing to her letter of conveyance, " the income of the fund
is to be devoted to the advancement and prosecution of

scientific research in its broadest sense, it being under-
stood that to provide for and assist in the maintenance of

an International Scientific Association is a method of
application which seems to me very desirable."

The trustees are left with very great discretionary

powers, which are to be guided by certain general direc-

tions. It is above all expressly understood that the prime
object is to contribute from the income towards defraying

the cost of scientific researches. The Board of Trustees
consists of five members : Chairman, Dr. Henry P. Bow-
ditch, Professor of Physiology and Dean of the Harvard
Medical School ; Treasurers, Wm. Minot, jun. ; Prof
Edward C. Pickering, Director of the Harvard Astro-
nomical Observatory ; General Francis A. Walker,
President of the Massachusetts Institute of Technology

;

and the Secretary, Dr. Charles S. Minot. It was con-

sidered important to have as great a variety of interests

represented as possible, and this is accomplished by the

association of these gentlemen.
W^hen the International Association is organised the

income of the fund presumably will be expended under
the direction of that new Association ; until then, under
the direction of the trustees. The first appropria-
tion will probably be made next autumn, when several

hundred dollars will become available. At the proper
time a circular will be issued announcing the manner in

which applications may be made. -As it is desired to

give the fund an international character, it is hoped that

foreign journals will copy this notice.

In conclusion I wish to express my admiration for the

wisdom shown by Mrs. Thompson. It is certainly very
remarkable that a person not specially versed in science,

nor directly interested in any of its branches of investi-

gation should be induced by a desire to benefit her
fellows, not to give for some temporary need, but, with
e.xceptional insight, to give for the development of the

very sources of progress. The same sound judgment
governed her decision as to the conditions of her gift, for

it is difficult to foresee any probability which will render
this endowment futile. Very often a public gift has its

object determined by the donor's personal interests. 1

believe Mrs. Thompson was governed solely by her con-
victions as to the application of her money which would
do most good.
At their first meeting the trustees voted unanimously to

call their trust " The Elizabeth Thompson Science
Fund." Ch.^rles Sedgwick Minot

Boston, Mass., U.S.A.

NOTES
We are informed by Dr. Armstrong that arrangements have

been made for two discussions in the chemical section over which

he will preside at the meeting of the British Association at

Aberdeen. The one will be on the Determination of the

Molecular Weights of Liquid and Solid Bodies, the other on
Electrolysis. It is proposed to have a series of critical papers

read which shall embody, as far as possible and desirable on
such an occasion our knowledge of these subjects, and also

indicate the directions in which investigation is specially re-

quired and may be most usefully carried on. These subjects

have been chosen as being of general interest and of special

importance to the chemist, and in the hope of inducing chemists

and physicians to cooperate in attacking the many problems

which await solution. Capt. Abney will open the first dis-

cussion with a paper on the spectroscopic method. Profs.

Guthrie, Reinold, and Dilden, Mr. S. U. Pickering, Dr. Russell

and Dr. Armstrong will also contribute papers. Professor Lodge
will open the discussion on Electrolysis, and Prof Schuster,

Capt. Abney, and Mr. Shelford Bidwell have already consented

to contribute papers on portions of this subject. Dr. .\rmstrong,

will be glad to hear from any other gentlemen who may wish

to aid in forwarding what promises to be a useful departure.

A TELEPHONE has just been brought to this country from

America which is absolutely independent of electricity, so that

batteries, coils, and cells are quite dispensed with. This

obviously greatly simplifies the working of the instrument, and

in the " mechanical telephone," which was recently subjected to a

severe test, simplicity and distinctness are claimed as its chief

characteristics. The instrument consists of a diaphragm, or

sounding-board made of strips of willow wood, which has been

found by experiment to possess a remarkable sensitiveness to

sound vibrations. These strips of wood are closely woven
together and varnished. In the centre of the diaphragm a

small disc of metal is placed, from which the wire proceeds to

any point desired up to two miles. In recent trials the instru-

ment freely answered to all demands upon it, the ticking of

a watch, musical sounds, whispering, &c. , being heard with

great distinctness.

We understand the Fishery Board for Scotland, in order to

learn further what has been done in other countries for increasing

the fish supply, has requested Prof Cossar Evvart, when on the

Continent during the autumn, to visit some of the principal

fishing stations in Norway and Sweden. It will be remembered

that Prof. Ewart, by visiting at his own expense Canada and the

United States last autumn, was able to present to his Board a

valuable report on the " Progress of Fish Culture in America."

An equally interesting report on the Norwegian fisheries may be

expected.

In accordance with previous announcements the summer

meeting of the Institution of Mechanical Engineers will be held

at Lincoln on Tuesday, Aug. 4, and the following days of the week.

The following papers have been offered for reading and discussion

after the address of the President, Mr. Jeremiah Head :—De-

scription of Dunbar and Ruston's steam navv)', by Mr. Joseph

Ruston, M.P., of Lincoln ; on recent adaptations of the Robey

semi-portable engine, by Mr. John Richardson, of Lincoln

;

description of the Tripier spherical eccentric, by M. Louis

Poillon, of Paris ; on private installations of electric lighting,

by Mr. Ralph H. C. Nevile, of Wellingore ; on the iron in-

dustry of Frodingham, by Mr. George Dove, of Frodingham ;

description of an autographic test-recording apparatus, by Mr.

J. Hartley Wicksteed, of Leeds. A formidable programme of

excursions and visits to various works has been arranged.

We referred a short time back to a proposed excursion by the

Geologists' .Association to Belgium, under the direction of MM.
Dupont, Gosselet, Purves, and Renard. The montrhly circular,

giving full details of the arrangements, is now before us, from

which «e learn that during the six days of the excursion

(August 10 to 15) visits will be made to the typical sections of

Cambrian, Devonian, and Carboniferous rocks, including the
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altered rocks of the Ardennes ; the Devonian limestones of

Roly, &c., which M. Dupont regards as true coral atolls

;

the grand section of Devonian and Carboniferous limestone

along the Meuse ; the Grotto of Han, and the Devonian lime-

stones, &c., near Rochefort. The circular contains nine maps

and cuts illustrating the geology of Southern Belgium, a table

of geological formations, and a list of maps and books relatmg

to the district. There are also full particulars as to routes, fares,

&c. A pamphlet on " The Geology of Belgium and the French

Ardennes," containing papers by Gosselet, Bonney, Rutot, Van

den Broeck, and Topley, has also been prepared by the Asso-

ciation, and is published by Stanford. This gives a fuller

account of the literature, and is illustrated by three maps and

thirteen cuts.

On Saturday, July 25, a whole day meeting of the Essex Field

Club was held at Witham and neighbourhood. The party,

about sixty-five in number, was met at Witham Station by the

Vicar, Canon Snell, and after being conducted over the church,

an inspection was made ' f the ancient earthwork surrounding

the railway station. A p i per on this camp, which is believed to

have been constructed by Edward I., was communicated by Mr.

F. C. J. Spurrel, who had prepared for distribution a number of

printed copies showing the plan of the entrenchments. After

lunch at the " Spread Eagle," Witham, an ordinary meeting of

the Club was held for the election and proposal of new members.

Prof. R. Meldola, in the absence of the President, taking the

chair. At the conclusion of the meeting brakes were in

attendance, and the party proceeded to Black Notley, passing

en route through the village of Cressing, where in former times

the Knight Templars had a preceptory. The remains of the

Temple, now a farmhouse, were inspected by the permission of

the present owner, Mr. J. H. Shoolbridge, who had had excava-

tions made in various parts of the grounds in order to expose

some of the old brickwork fovmdations. In the churchyard of

Black Notley, by the tomb of John Ray, Prof. G. S. Boulger

gave an e.tcellent account of the " Domestic Life of John Ray

at Black Notley." Mr. E. A. Fitch followed with an equally

interesting account of Ray's labours as an entomologist.

The Rector of Black Notley, the Rev. J. Overton, was

in attendance in order to conduct the party over the

church. In the neighbouring school-room the Rev. F.

W. Kenworthy, Vicar of Braintree, had arranged for

exhibition a fine collection of flint implements, many of which

had been found in the neighbourhood, and some of the palaeo-

lithic specimens being of special interest as having been found

beneath the chalky boulder clay. After leaving the school-room

a visit was paid to " Dewlands," the home of John Ray at

Black Notley, by the permission of Mr. Mortier, the present

occupier. Proceeding to Faulkbourn, the rector, the Rev. F.

Spurrel, conducted the party over the church, and, by the

invitation of Capt. Talbot, Faulkbourn Hall was next visited,

although the length of the day's programme prevented the club

from taking advantage of the hospitality of the owner. After a

short ramble through the grounds and an inspection of the hall

from the exterior, the party proceeded to Terling Place, where a

most hospitable reception was given by Lord and Lady Ray-

leigh. In the course of the evening Lord Rayleigh addressed

the meeting on some mechanical questions involved in the flight

of birds, and some of the party were then conducted to the

laboratory, where a number of experiments bearing upon his

lordship's researches on sound, hydrodynamics, &c., had been

arranged for exhibition. Amongst those present at the meeting

were Mr. G. J. Symons, F.R.S., Prof. S. P. Thompson, Mr.
E. B. Knobel, Sec. R.A.S., Dr. T. Taylor, &c. In carrying

out the local arrangements much assistance had been rendered

by Mr. W. D. Cansdale.

The British Medical Association is holding its annual meeting

this week at Cardift".

The annual meeting of the Belgian Royal Society of Public

Medicine, to be held at Antwerp on August 26-30, will this

year assume a somewhat international character. The Com-

mittee issue a special invitation to its foreign corresponding

members, with a view to their taking part in the discussion of the

main topic to be submitted to the meeting. That topic is thus

formulated :— " What are, in the present state of epidemological

science, the most practical international prophylactic measures

to be taken, especially in Belgium, against pestilential malaria?

'

The annual meeting of the National Fish Culture Associa-

tion will take place on Thursday next under the presidency of

the Marquis of Exeter, when reference will be made to the

Indian and Colonial Exhibition to be held next year, at which

the Association is to represent the Fisheries Department, in

accordance with the request of the Royal Commissioners.

At the last meeting of the Seismological Society of Japan

(reprinted in the Japj.n Gazette) Dr. Knott read a paper on

earthquake frequencies. The writer's aim was to discover, if

possible, some satisfactory reason for the winter maximum of

frequency. Earthquake statistics show that, wherever there is a

marked winter season there is a corresponding increase in

seismic action. In searching for possible causes for this

periodicity Dr. Knott left out of account purely terrestrial

actions, due to the earth's cooling and shrinking, or to the

unequal distribution of surface matter as displayed in the

arrangement of continents and oceans, for, although these nj

doubt produce earthquakes, they cannot cause periodicity. This

restricts us to such periodic stresses as may result from the tidal

actions of the sun and moon, or from the meteorological changes

which accompany the sequence of the season. The writer dis-

cusses each of these possible causes in turn. Earthquake sta-

tistics do not afford ^us any clear evidence of fortnightly or

monthly periods, and on the whole he discards the tidal action

of the sun and moon as incapable of explaining the annual

period in earthquake frequency. Coming to meteorological

causes, the seasonal changes of temperature cannot have any

direct effect, as they are inappreciable at a depth of from 20 to

30 feet ; storm depressions and wind generally may be left out

of account, as the earth is sluggish in responding to short-lived

stresses. The attempts that have from time to time been made

to connect earthquakes with the indications of the barometer at

the lacalitv could hardly be expected to lead to any definite

result, for we have no right to assume that the earthquake is

caused by an external stress applied directly at the origin of the

disturbance. We must consider the stresses over a large area

inclosing the locality in question. Are there, then, any meteoro-

logical phenomena of the necessary period and sufficiently long-

continued in their different phases to give rise to stresses to which

the earth's crust could reasonably be expected to yield ? There

seems, Dr. Knott says, to be such a possible cause in the annual

oscillations of barometric pressure over land and sea. In cold

weather this pressure is high over the land and low over the

sea ; in warm weather this relation is just reversed. This gives

rise to steep gradients, which of course are steepest just where

land and sea meet. Japan, for instance, between Siberia and

the Pacific, is under one of these steep gradients. This semi-

annual see-saw of pressure is very marked in all temperate

regions, the steepest gradients always occurring in the winter

months. Then, so far as regards the winter excess of pressure,

a much more powerful cause than barometric changes is to be

found in the snow-fall. If we consider the great winter

accumulation of snow in the hieher latitudes, especially over

continental areas, such as Siberia, we see that the magnitude of

the shearing stresses along the region where the snow accumula-
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tions cease—that is, along the littoral districts—must be consider-

able. In lower latitudes, however, this explanation fails us, and

•he effect of rainfall on account of its non-persistency can hardly

be taken into account. Thus there seem only two possible

meteorological phenomena which can be regarded as causing

the annual periodicity of earthquakes—the snow-fall gradient and

the barometric gradient. Of these the accumulations of winter

snow over the land surfaces must be regarded as vastly the most

potent. It must not be forgotten that in the case of a rigid mass

like the earth a slight steady stress may be more effective than

a short-lived shock.

On Thursday the l6th inst. the first annual meeting of the

Manchester and District Association of Science and Art Teachers

was held in the Manchester Technical School, Mr. W. Gee,

agent of the Union of the Lancashire and Cheshire Institutes,

presiding. The report showed '.hat " the Committee have

endeavoured to diffuse information regarding methods of teach-

ing and apparatus used by good teachers, and that some of the

meetings have been very successful." The principal papers of

the year had been "On the Science Department's List of

Apparatus," "The Honours Examination in Machine Draw-
ing and Building Construction," "Diagram Making," "The
Magic Lantern as applied to Science Teaching," and "The
True Purposes and Right Pursuit of Art." Visits had also been

made to inspect scientific works at the Cheethara College Library

and the Manchester Free Reference Library, and also to the

Manchester Telephonic Exchange. The officers were appointed

for the new year, including the re-election of Prof Sir Henry
Roscoe as President. The chairman drew attention to the

subordinate position still occupied by science at several of the

public examinations, and it was understood that this subject

would be considered by the executive.

At the half-yearly general meeting of the Scottish Meteoro-

logical Society on Monday the following business was trans-

acted :—Report from the Council of the Society ; the proposed

earthquake observations on Ben Nevis, by Prof. Ewing, Dun-
dee ; methods of observing the temperature and humidity of the

air (with experiments), by H. N. Dickson, Scottish Marine

Station ; Prof Crum Brown exhibited an anemometer for maxi-

mum wind-pressure.

A TELEGRAM from Calcutta, July 25, states that three shocks

of earthquake have occurred in Runpur, Bengal Presidency,

causing serious damage. A village near Nattore has sunk com-
pletely into the earth.

A TELEGRAM from Tencriffe announces that a shock of earth-

quake was felt there on the morning of July 22. No details

have yet been received.

Mr. C. G. Rookwood prints some notes on American
earthquakes in the June number of the American youriial of

Science, the earthquakes being those which occurred in the pre-

ceding year in North and South America. The list contains

fifty-four items, not counting the one of Nov. 13. They may
be geographically classified thus :

—

Canadian Provinces ... ... ... 5
New England ... ... ... ... 9
Atlantic States ... ... 5
Mississippi Valley ... ... ... 7
Pacific Coast ... ... ... ... 21
West Indies ... ... ... ... 2
Central America and Cuhinibia 3
Peru ... ... 2
Uruguay ... ... ... ... ... i

Deduct for Aug, 10, co.mted twi(

By seasons they are classified thus :—Winter, 12 (Dec, 2 ;

Jan., 8 ; Feb., 2) ; Spring, 15 (March, 8 ; April, 7 ; May, o)

;

Summer, 8 (June, 4: July, o ; Aug., 4); Autumn, 19 (Sept.!

4; Oct., 5; Nov., 10; Spring and Summer together, 23)

Autumn and Winter together, 31. The following localities

were shaken on two or more days :—Los Angeles, Cal., Jan. 4,

Jan. 16, Oct. 22; San Francisco, Jan. 25, March 15, 25, July

15, Nov. 12 ; Oakland, Cal., March 25, April 17, 20 ; Eureka,

Cal., Jan. 27, April 6, 8, II ; Concord, N.H., Aug. 10, Nov.

12, 23. The only shocks causing much damage were Nov. 5,

Panama ; Nov. 6, Colombia ; Nov. 22, Lima, and Aug. 10,

Middle States.

We have received from Stonyhurst College Observatory the

" Results of Meteorological and Magnetic.al Observations for

1884," by the Rev. S. J. Perry, F.R.S. The work done at this

observatory becomes more and more valuable eveiy year. Of
the solar surface 2S1 drawings were made during the year and

88 complete measures of the chromosphere. The spectra of sun-

spots have been measured on 30 days, and the widening of 200

lines between B and D accurately measured.

A MEETING of the Washington Philosophical Society not long

ince took the form of a symposium, in which various members
gave answers to the question : "What is a glacier?" The fol-

lowing are the various definitions given ; but it should be men-

tioned that there are explanations and suggestions in most cases

which we have not space to reproduce in full. " An ice-body,

originating from the consolidation of snow in regions where the

secular accumulation exceeds the loss by melting and evapora-

tion

—

i.e. above the snow-line—and flowing to regions where the

loss exceeds supply

—

i.e. below: the snow-line" {Mr. Russell);

"A river of ice, possessed, like the aqueous river, of movement

and plasticity" (Mr. Emmons) ; "A mass of ice with definite

lateral limits, with motion in a different direction, and origin-

ating from the compacting of snow by pressure" (Mr. W. H.

Dall) ; other members did not attempt such precision of expres-

sion. Mr. Chamberlin pointed out that hard-and-fast lines of

demarcation do not prevail in nature, but rather gradations of

character. The terms neve and glacier were probably used by

guides and travellers for convenience. "There is an area of

growth and an area of waste to every glacier ; superficially the

area of growth coincides with the neve ; the area of waste is

that of the glacier proper." Mr. McGee said that as glacier ice

and neve ice belonged to a graduating series, the two phases can

only be arbitrarily discriminated. "Perhaps the most satis-

factory line of demarcation detectable is the snow-line, above

which the superficial debris is buried by precipitation, and below

which it is exposed by ablation."

We have to acknowledge the receipt of the third Biennial

Report of the Central Station of the Java Weather Service, as

well as of various quarterly reports and monthly bulletins issued

by Dr. Hinrichs, the director. The appropriation for the work

is very small, but there appears to be a large number of volun-

teer observers all over the State. In a foot-note to a list of

these the director notices the death of one of his volunteers

with the following epitaph ;— "Died, June 10, 1882. He was a

most painstaking observer, furnishing good reports in fine hand-

writing."

A FEW days ago a salmon weighing 28 lbs. was netted at

Jomfruland, in the Christiania Fjord, which was marked under

the left fin with a straight line and a Latin A. Probably the

line was meant for an I, making the marking I A.

Mr. John Wheldon, of Great Queen Street, has sent us

Part I. of his Catalogue of Botanical Works. It extends to

84 pages and contains 1306 entries.
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In a paper read before the last meeting of the French

Academy of Medicine M. Lagneau described liis researches into

the ansesthetics employed in Europe by physicians in the Middle

Ages. That such were known is beyond any doubt. Abelard,

speaking of the creation of Eve from a rib of Adam, speaks

of the deep sleep which fell upon the flatter as similar to

that which physicians produce in patients upon whom
they wish to operate. Pliny speaks of a stone of Memphis

which, when crashed and treated with vinegar, renders

any part to which it is applied insensible to pain ; and

many old authors speak of surgeons producing sleep in their

patients before an operation by mixing with their food a decoc-

tion of the leaves or root of the mandragora, or some grains of

the plant called " morion." Preparations of these two plants,

as well as of other narcotics, were employed by surgeons down

to the thirteenth and fourteenth centuries, but much less in sub-

sequent times. Opium was also used for a similar purpose,

while in the East the ancesthetic properties of hemp have been

known from the earliest times. These were all taken into the

stomach ; but anaesthesia by inhalation was also known. Two
different preparations were discovered in the thirteenth century :

one by a Dominican of Rome, the other by a surgeon named

Theodoric, who was also a preaching friar, and subsequently a

bishop. Both of these were prepared from opium, henbane,

mandragora, hemlock, and many other plants, and were inhaled

from a sponge. It is, however, difficult to believe that prepara-

tions so little volatile could produce anaesthesia by simple in-

lialation. M. Perrin, who has studied ancient anxsthetics, has

given the composition of a liquid which contains all the ingre-

dients required for chloroform, and it is said that this was applied

to witnesses or prisoners who were about to be tortured in the

judicial tribunals of the Middle Ages. After inhaling it the

unfortunate subject was plunged into a semi-comatose state,

which diminished in a certain degree the pain of the torture.

This liquid was always kept in a place adjoining the torture-

chamber.

The additions to the Zoological Society's Gardens during the

past week include a Leadbeater's Cockatoo {Cacalua leadbeateri)

from Australia, presented by Mr. H. Grant ; two Great Eagle

Owls (Bubo maximiis), European, presented by Mr. E. G.

Carpenter ; a Common Peafowl {Pavo crislatus) from India,

presented by Miss Rowland ; an Indian Shama (Copsychus

macriirus) from India, deposited ; an Axis Deer {Cervus axis),

two Squirrel-like Plialangers (BeliJeus sciureiis), bred in the

Gardens.

OUR ASTRONOMICAL COLUMN
Tuttle's Comet.—In No. 2674 of the Astronomische Nach-

richUii, published during the last week, are elements and an
ephemeris of this comet, by Herr Johannes Rahts of Kcinigs-
berg. The orbit has been deduced from the observations of 1858
and 1S71-2, with perturbations by Mercury, Venus, the Earth,
Mars, Jupiter, Saturn, and Uranus to July 11, 18S5. Under
such conditions it may be anticipated that Herr Rahts' ephemeris
will closely represent the track of the comet. His elements are
as follows ;

—

Perihelion passage, 1885, September 11-14265 G.M.T.

Longitude of perihelion

,, ascending node
Inclination

Angle of eccentricity

Mean daily motion
Log. semi-axis major

116 28 58-8 ;

269 42 1-5

54 19 45'5
'

55 14 22-6

257"-864S

07590765
Motion—direct.

Hence we have

—

Eccentricity 0-S2I5436
|

Semi-axis major
Perihelion distance i '02475 >i minor
Aphelion distance... io'4596 I Semi-parameter

Period of revolution, 1376 years.

M. Eq.
1 890-0

57422
3"2739

Tuttle's comet was first seen by Mechain at Paris on January
9, 1790, and was observed there till February I. Parabolic
elements calculated by Mechain did not lead to any
suspicion of ellipticity of orbit. On January 4, 1858, Mr.
Tattle, of Cambridge, U.S., discovered a comet, which was in-

dependently detected by the late Prof. Bruhns a week after-

wards, and its orbit was found to present so close a resemblance
to that of the second comet of 1790 as to immediately lead to the
comets being considered identical, the identity being established

by Bruhns, who found that five revolutions had been completed
between 1790 and 185S. The dates of perihelion passage in

this interval were thus determined by Clausen after taking into

account the perturbations produced by the planet Jupiter

—
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Plane I

M ercury

Venus
Mars
Jupiter
Saturn

Ri; Sets

... 7 6 ... 13 50 ... 20 34 .

... 6 41 ... 13 42 ... 20 44 .

... o 59 ... 9 19 ... 17 39 •

... 7 5 ••• '3 57 ••• 20 49 .

I 20 ... 9 30 ... 17 40 .

Indicates that the rising is that of the precedii

Occultation ofStar by the Moon

Star

6 ... B.A.C. 1526

Mag. Disap. Reap.

56

7 56 N.
II 14 N.
23 soN.
9 21 N.

22 30 N.

J day.

Correspo.iding
angles from ver-

te.x to right for

inverted image

129° 174

August

4 •

5 •

6 .

6 .

6 .

7 •

7 •

7 •

S .

with .ind21 ... Mercury in conjunct]

south of Jupiter.

17 ... Saturn in conjunction with and 0° 4' south

of ju Geminorum.
3 .. Mercury at greatest elongation from the Sun,

27° East.

7 ... Venus in conjunction with and 0° 26'

north of Jupiter.

20 . Mars in conjunction with and 1° 20' north

of Saturn.

8 ... Mercury at greatest distance from the Sun.

14 ... Saturn in conjunction with and 4° 13' north

of the Moon.
15 ... Mars in conjunction with and 5° 33' north

of the Moon.
17 ... Mercury in conjunction witli and 3° 42'

soittli of Venus.

GEOGRAPHICAL NOTES
Lieutenant Palat, of the French Cavahy, has been

despatched by the Ministers of Public Instruction and of Com-
merce on a mission to the Sahara, his point of departure being
Senegal and his terminus Algeria. The advanced posts recently
occupied by the French in the Senegal, and the presence of a gun-
boat on the Niger, are believed to render the present a favour-
.able moment for such an e.'cpedition. At Timbuctoo Lieutenant
Palat will appear as a French officer, but from this place to
Algeria he will travel as a Moslem doctor. His mission, though
of geographical interest, appears to be undertaken chiefly with
the object of leading the trade of the Sahara to Senegal on one
side and to Algeria on the other.

At the meeting of the Paris Geographical Society on the 3rd
inst. iL Lostalot, French Consul at Jeddah, described in detail
the circumstances attending the murder of M. Huber ; a letter
was read from M. Teisserenc de Bort continuing his account of
his expedition in the Sahara ; M. Jules Girard discussed the
changes of level on the coasts of Scandinavia, and M. Demarche
read a paper on the half-breeds of Canada, with especial refer-
ence to the recent revolt.

The Spanish Government has appointed a geological com-
mission, of which Seiior Abelta y Casariego is the p.-esident, to
investigate the Philip])ines. The commission will not confine
itself to geology, but will also study the geography and topo-
graphy of the archipelago ; and it is instructed to prepare a
map which will complete and correct existing ones.

The last Bulletin of the Royal Geographical Society of
Antwerp (June I.X:. 6th fascicule) contains a report of the
proceedings at the reception of Mr. Revoil on his return from
the Somali country, and an interesting reprint of the diary of
a journey froin Antwerp to Vienna and back in 1724, made by
representatives of a commercial corporation at Ostend to obtain
certain aLerations in the letters patent granted by the Emperor
Charles VL
A CORRESPONDENT writes :—In your note on Mr. Grenfell's

recent explorations in the Congo Brsin you state that the
northern bend of the Cong) is found by him to be in 2° u' N.
This had already been found by Stanley ; vide the map in his
recently-published book. Vou also note that the Mbangi River
has been traced by him to a point in 4° 30' N. lat., lying north-
by-east (magnetic ?) of its mouth in o' 26' to o' 42' S. lat. At
this ultimate point its breadth is stated to be 673 yards. Now
the breadth of the River Thames at Gravesend is considerably

greater, and its source in a direct line from Gravesend westward
is about 105 miles, the drainage area being, in round figures,

5000 square miles. Arguing from this we should conclude that

the sotirce of the Mbangi does not lie east of 20° E. long., and,
applying the measurements to Stanley's map, the water parting
falls just on the line thereon suggested. The distance in a
direct line from the ultimate point, reached by Mr. Grenfell

to the last known point on the Welle is 540 miles, and to

the source of the Welle some 900 miles. Judging, then, from
this preliminary note, it appears to be practically impossible for

this river, of less than the third of a mile in breadth, to carry

off the water of the Welle Basin ; and Mr. Stanley's suggestion

that the Biyere (wrongly called the Aruwimi) is the outlet of the

Welle is rather strengthened than otherwise by this latest, and
certainly not least important, contribution to our knowledge of

the mighty Congo.

A SOMEWHAT amusing quarrel has arisen between the

parishes of Kjelvik and Maasb about a point of considerable

geographical interest—viz. the proprietorship of the North Cape.
It is caused by the establishment on the celebrated promontory
of a restaurant, the taxes of which are claimed by both parishes.

The Cape has always been considered to form the boundary
between the two, without it being stipulated to whom it actually

belonged.

The Deutsche Seewarle has issued a chart of the ice in the

Atlantic Ocean this spring, which, as it may be remembered,
penetrated very far south and east in consequence of continuous

northerly and north-westerly winds. Several icebergs appear

even to have been found in the Gulf Stream. It seems from
experience that, first towards the end of June the ice recedes

northwards, while between the banks and the east coast of New-
foundland it remains longest, even after it has disappeared south

and south-east of the banks.

From recent observations it would appear that during the last

thirty years or so the elevation of the shores around the Baltic

and the Gulf of Bothnia has gone on with greater rapidity than

during the previous period of observation. The shore-marks by

which the fact of the elevation has been ascertained were made
about the year 1750, at the time of the dispute between Celsius,

the celebrated Swedish astronomer, and a German man of

science as to whether the level of the Baltic was rising or

sinking, Celsius maintaining the latter view. Since the shore-

marks were made it has been shown that a movement of eleva-

tion of the land has been going on around the island of Born-

holm, the level of which remains constant. The rate of

emergence is most rapid in the north. In the neighbourhood of

the frontier of Finland it amounts to two metres, while in the

south it is only a foot. The increased rate of emergence in

recent times is clearly shown on the rock known as Stora

Reppen, not far from Pitea. That rock in 185 1 had emerged

94 cm. above its former level since the commencement of the

observations, while in August, 1S84, it had risen 50 cm.

further.

The Geographical Society of Australasia has, it is stated,

completed arrangements for the exploration of New Guinea, and
a fully-equipped expedition has started under the leadership of

Capt. Everill.

THE HIGHER MATHEMATICS
pROF. G. MITTAG-LEFFLER, principal editor of the
-' Acta Matliematica, forwards us the following communica-
tion, which will shortly appear in that journal :

—

His Majesty Oscar II., wishing to give a fresh proof of his

interest in the advancement of mathematical science, an interest

already manifested by his graciously encouraging the publication

of the journal Acta Matliematica, which is placed under his

august protection, has resolved to award a prize, on January 21,

1889, the sixtieth anniversary of his birthday, to an important

discovery in the field of higher mathematical analysis. This

prize will consist of a gold medal of the eighteenth size bearing

his Majesty's image and having a value of a thousand francs,

together with a sum of two thousand five himdred crowns

(i crown = about i franc 40 centimes).

His Majesty has been pleased to entrust the task of carrying

out his intentions to a commission of three members, Mr. Carl

Weierstrass in Berhn, Mr. Charles Hennite in Paris, and the

chief editor of this journal, Mr. Gosta Mittag-Leffler in Stock-
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holm. The commissioners having presented a report of their

work to his Majesty, he has graciously signified his approval of

the following final propositions of theirs.

Having taken into consideration the questions which from
different points of view equally engage the attention of analysts,

and the solution of which would be of the greatest interest for

the progress of science, the commission, respectfully proposes to

his Majesty to award the prize to the best memoir on one of the

following subjects :

—

I. A system being given of a number whatever of particles

attracting one another mutually according to Newton's law, it is

proposed, on the assumption that there never takes place an
impact of two particles, to expand the coordinates of each

particle in a series proceeding according to some known func-

tions of time and converging uniformly for any space of time.

It seems that this problem, the solution of which will con-

siderably enlarge our knowledge with regard to the system of

the universe, might be solved by means of the analytical re-

sources at our present disposition; this may at least be fairly

supposed, because shortly before his death Lejeune-Dirichlet

communicated to a friend of his, a mathematician, that he had
discovered a method of integrating the differential equations of

mechanics, and that he had succeeded, by applying this method,
to demonstrate the stability of our planetary system in an abso-

lutely strict manner. Unfortunately we know nothing about
this method except that the starting-point for its discovery seems
to have been the theory of infinitely small oscillations.^ It may,
however, be supposed almost with certainty that this method
was not based on long and complicated calculations, but on the

development of a simple fimdamental idea, which one may
reasonably hope to find again by means of earnest and persever-

ing study.

However, in ca;e no one should succeed in solving the pro-

posed problem within the period of the competition, the prize

might be awarded to a work in which some other problem of

mechanics is treated in the indicated manner and completely
solved.

(2) Mr. Fuchs has demonstrated in several of his memoirs ^

that there exist uniform functions of two variables which, by
their mode of generation, are connected with the ultra-elliptical

functions, but are more general than these, and which would
probably acquire great importance for analysis, if their theory
were further developed.

It is proposed to obtain in an explicit form those functions

whose existence has been proved by Mr. Fuchs, in a sufficiently

general case, so as to allow of an insight into and study of their

most essential properties.

(3) A study of the functions defined by a sufficiently general
differential equation of the first order, the first member of which
is a rational integral function with respect to the variable, the
function, and its first differential coefficient.

Mr. Briot and Mr. Bouquet have opened the way /or such a

study by their memoir on this subject (Journal de I'EcoIe poly-

technique, cahier 36, pp. 133-19S). But mathematicians
acquainted with the results attained by these authors know also

that their work has not by any means exhausted the difficult and
important subject which they have first treated. It seems
probable that, if fresh inquiries were to be undertaken in the
same direction, they might lead to theorems of high interest for

analysis.

(4) It is well known how much light has been thrown on the
general theory of algebraic equations by the study of the special

functions to which the division of the circle into equal parts
and the division of the argument of the elliptic functions by a
whole number lead up. That remarkable transcendant which is

obtained by expressing the module of an elliptic function by the
quotient of the periods leads likewise to the niodulary equations,

that have been the origin of entirely new notions and highly im-

portant results, as the solution of equations of the fifth degree.

' See p. 35 of the Panegyric on Lejeune-Dirichlet by Kummer, "Ab-
handlungen der K. Akademie der Wissenschaften zu Berlin," i86o.

' These memoirs are to be found in—(i) " Nachrichten von der K.
Gesellschaft der Wissenschaften zu Gottingen," February, 18S0, p. rye; (2)
Borchardts "Journal," Bd. 89, p. 251 (a translation of this memoir is to be
found in the " Bulletin" of Mr. Darboux, 2me. serie, t. iv.); (3) " Nach-
richten von der K. Gesellschaft der Wissenschaften zu Gottingen." June,
1880, p. 445 (translated into French in the "Bulletin" of Mr. Darboux.
2me serie, t. iv.)! (4) Borchardt's " Journal," Ed. 90, p. 71 (also in the " Bull-
etin" of Mr. Darboux, 2me sirie, t. iv.) ; (5) " Abhandlungen der K. Gesell-
schaft der Wissenschaften zu Gottingen," 1881 (*' Bulletin " cf Mr. Darboux,
t_. v.) ; (6) " Sitzungsberichte der K. Akademie der Wissenschaften zu Ber-
lin," 1883, i. p. 507 ; (7) The memoir of M. Fuchs published in Borchardt's
" Journal," Bd. 76, p. 177, has also some bearings on the memoirs quoted.

But this transcendant is but the first term, a particular case and
that the simplest one of an infinite series of new functions intro-

duced into science by Mr. Poineare under the name of

"fonctions fuchsiennes, " and successfully applied by him to the

integration of lineary differential equations of any order. These
functions, which accordingly have a role of manifest importance
in analysis, have not as yet been considered from an algebraical

point of view as the transcendant of the theory of elliptic

functions of which they are the geneialisation.

It is proposed to fill up this gap and to arrive at new equations

analogous to the modulary equations by studying, though it were
only in a particular case, the formation and properties of the

algebraic relations that connect two "fonctions fuchsiennes"

when they have a group in common.
In case none of the memoirs tendered for competition on any

of the subjects proposed above should be deemed worthy of the

prize, this may be adjudged to a memoir sent in for competition

that contains a complete solution of an important question of the

theory of functions other than those proposed by the Com-
mission.

The memoirs offered for competition should be furnished with

an epigraph and, besides, with the author's name and place of

residence in a sealed cover, and directed to the chief editor of the

Acta Mathcmatka before June i, 1888.

The memoir to which his Majesty shall be pleased to award
the prize as well as that or those memoirs which may be con-

sidered by the Commission worthy of an honorary mention, will

be inserted in the Acta Mathcmatka, nor can any of them be

previously published.

The memoirs may be written in any language that the author

chooses, but as the members of the Commission belong to three

different nations the author ought to subjoin a French transla-

tion to his original memoir, in case it is not written in French.

If such a translation is not subjoined the author must allow the

Commission to have one made for their own use.

The Editors of the " Acta Mathematica"

DR. PERKIN ON THE COAL-TAR
COLOURS'-

TAKING a precedent from some of those who have occupied

this chair before me, I have selected for my few remarks

to-day the subject in relation to Technical Chemistry, with

which I have been personally connected—namely, the colouring

matters produced from coal-tar products, with some of the

lessons its development appears to me to teach is in connection

with industrial chemistry. Sir Frederick Abel, in his address in

1883, when speaking of the history of gunpowder, said that "It

is one of the most remarkable features connected with the

history of gunpowder, that until the last quarter of a century no

radical changes should have been introduced into the manu-

facture and modes of applying this, the first known practically

useful explosive agent." It appears to me that this is more or

less true of all the older industries, which resulted simply from

experiment and observation without any other basis to work from.

They have had long histories in which little progress has been

made, but of late years, owing to our advanced and rapidly in-

creasing scientific knowledge, they are undergoing great, and in

many cases radical, changes.

The coal-tar colour industry stands in a very difterent position

to our older ones. It has a sharply- defined ongia, and a very

short history dating back only to 1856, and it is not yet twenty-

nine years since the date of the first patent. It is an industry

which has I)een founded on scientific discovery, and has developed

side by side with it, being in fact a most important handmaid to

research, \\hich in its turn has repaid it by new discoveries. At

the date of its introduction very httle was known of the chemistry

of colouring matters ; they were always found difficult bodies to

investigate, and when produced in reaction were generally re-

garded as secondai-y products, and every endeavour was made to

get rid of them so that the other products associated with them

might be examined ; but now, owing to the veiy extended study

which has been made of these bodies, on account of this in-

dustry, and the relationships which have been found to exist

between the colour of the compounds and the chemical constitu-

tion, it is possible with more or less certainty to predict the

colour a compound will have before it is produced, and the

means which can be used to modify it.

' The President's address, Institute of Chemistry.
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It will be impossible for me to give you but a very briefsketch
of the history of this industry in the time at my disposal ; any-
thing like a complete account would fill volumes. On account
of this I shall not be able to refer except casually to the coal-tar

industry itself, the development of which is nearly entirely due
to the one under consideration. Nor can I give a consecutive

account of the coal-tar colours themselves, because the discovery
of new series of colouring matters, and the progress of old ones,

necessarily jjroduce overlapping as it were, and renders such a

course difficult and confusing. I therefore propose to take them
according to the groups we now know thein to belong to. I

will therefore commence with that which contains the first

colouring matter connected with this industry—mauvein and
safranine group of compounds.
As I already mentioned, the coal-tar colour industry dates

from 1856, the discovery of the aniline purple or mauve dye
being made during the Easter vacation of that year, and the

patent for its production taken out on the 26th of the following
August. From the accounts I have already given elsewhere, I

have mentioned how the discovery of this colouring matter was
made during the prosecution of scientific research, which had for

its object the artificial production of quinine, a subject which of

late has very much occupied the attention of chemists, though it

has not as yet been accomplished.
When commencing this industry, which was looked upon by

many with considerable doubt as to its practicability, the diffi-

culties encountered were very numerous on account of its unique
character, but few of the processes having their representatives in

other industries, the products were also very valuable, so that

great care had to be employed with them. The success of the

product tinctorially had not been proved on the large scale, so

that it was necessary to proceed tentatively and not launch out

too rapidly.

Aniline, as is well known, was at this period a rare body,
originally obtained from indigo by Unverdorben in 1826, but for

its production from benzene we are first indebted to the discovery
of nitrobenzenein 1834 by Mitcherlich, and then to Zineri, who
found that this substance when submitted to certain reducing
agents jiroduced a Ixtse which was eventually identified as aniline.

It was not long before the date of this industry that a method of

producing this base from nitrobenzene, with greater ease than by
the process of Zinin, was discovered ; and it is to Beauchaump
we are indebted for this, who found that the reduction might be
easily accomplished by means of iron filings and acetic acid.

Had this discovery not been made, aniline could not have
been produced sufficiently cheap to be used for the production of

colouring matters. And it is interesting to note that this process

of Beauchaump, slightly modified, is the one used to-day for the
production not only of this base, but its homologues and
analogous compounds.

It was not long before the difficulties of producing nitrobenzene
were to a great extent overcome. Messrs. Simpson, Maule &
Nicholson also began to experiment on the production of nitro-

benzene, and after a time were able to produce it at a sufficiently

low cost to be .able to supply us with part of our requirements.

I mention this in passing because it was the starting point of the

history of the connection of this firm with artificial production
of colouring matter, which they carried on so successfully

afterwards.

After the mauve was discovered it was necessary to teacli

dyers how to use it. Being an organic base, it is opposite in

properties to the vegetable colouring matter, and therefore the

ordinary methods of application were not generally useful, and
much time had to be spent in dyehouses and printworks in the

early days of this product in reference to this subject, and at that

time the question of fastness to light soap and bleaching liquor

was much insisted on. Fortunately for the future of the coal-

tar colour industry, although the mauve would not resist bleacli-

ing liquor well, it proved to be a very fast colour—the fastest

purple yet produced, I believe—and thus its introduction became
rapid. After this the love of brilliancy of colour which it had
induced caused less attention to be given to the subject of fast-

ness. I quite think that had this, the first coal-tar colouring
matter, yielded colours as fugitive as some which have since been
used, this industry would probably have been, to say the least,

much delayed in its progress ; so that it will be seen the mauve
had to bear all the burdens of the difficulties incident on the
inauguration of this industry, the future products being free from
these impediments. The importance of this colouring matter
after its success was established was quickly recognised in France,

and its manufacture commenced there. This soon resulted in its

importation into this country irrespective of patent rights. As,
however, the foreign manufacturer employed responsible agents
in this country, the law was without difficulty put into operation
successfully—unfortunately, however, only to teach Continental
manufacturers the lesson not to employ responsible agents in this

country any longer, but, by means of correspondence or travellers,

to deal directly with the consumers, and this modus operandi
(practically, though perhaps not theoretically) enabled them to

ignore the existence of patents, and import their products freely

into this country. On this point I shall have to speak again
further on. The mauve was first employed in silk dyeing in

London, Mr. iThomas Keith & Sons, of Bethnal Green, being the

first to use it. The second application was calico printing,

Messrs. James Black & Co., of Glasgow, being the first to em-
ploy it largely for this purpose. It afterwards was extended to

other trades.

With reference to the chemical history of this dye, although
it had been submitted to analysis very soon after its discovery,

its formula, or rather the formula of its principal constituent

"mauvein," was not established until some time after it had
become a commercial product, and was prepared in a crystalline

condition. It was then shown to have the composition
CjjHojNj (Proc. R. S. xiii. 170).

It was found to be a very powerful base, decomposing am-
monia salts with evolution of ammonia, and combining with

carbonic acid to form a carbonate. Its ordinary salts are pro-

duced by its combination with one molecule of a mono-basic
acid, its hydrochloride being Co-HojNjHCl.

In concentrated sulphuric acid it dissolves with a dirty green
colour, changing to blue on slight dilution, and back to purple

when thoroughly diluted ; this is a distinctive reaction of this

class of substance. Further researches have shown (y. Chem.
Soc. XXXV. 717-732) that in the ordinary colouring matter there

are two other compounds, one which is remarkable for its

solubility, and from analysis appears to have the composition

^24^.21)1^4 ; and the third, which has not been fully examined,
possesses a redder shade of purple than the other.

The first product, or mauvein, is evidently a derivative of

paratoluidine and aniline. The third of orthotoluidine and
aniline, and the second of pure aniline. This has been called

pseudo-mauvein. It might perhaps be better called phenol-

mauvein.
When boiled with aniline mauvein yields an indigo-blue pro-

duct, difficultly soluble in alcohol. This change takes place

without formation of ammonia, and shows how different

mauvein is in its character to rosaniline.

Runge found that aniline, when treated with dilute chloride of

lime, yielded a blue- or violet- coloured solution, which soon
underwent change. Some experiments on this, made in 1868
(jf. Chem. Soc. xxii. 25-27), showed that the product which I

termed "Runge's blue," was a peculiar compound, the salt of

an organic base, which itself dissolved in alcohol %vith a reddish

brown colour, the salts being blue. It is quite different from
mauvein, and of no practical value ; but what is interesting is

that when exposed to heat, as by boiling a solution of one of its

salts, it decomposes with formation of mauvein.

A beautiful colouring matter was obtained from ir\auvein by
treating it with ethylic iodide. It gives shades of colour of a

very red purple tint, and it was therefore called dahlia. It was
mostly used in calico and delaine and other kinds of prmting,

but being costly, the production was never very large. This

substance is a mono-ethylic derivative of mauvein, and all

attempts to further ethylate this compound have proved fruitless.

In properties it appears to be more like an ammonium compound
than a replacement product.

Safratiincs.—In the preparation of mauvein, a colouring

matter was obtained from the liquors, from which it was pre-

cipitated, producing beautiful crimson-red shades of colour on
silk. The amount produced in this way was so small, however,

that we are even not able to introduce it as a dye. But it was

found that it could be produced by the oxidation of the mauve dye
itself, and was then manufactured under the name of "aniline

pink," but afterwards "s.afranine." This substance is evidently

closely related to mauvein, as it gives the characteristic reaction

with sulphuric acid I have already referred to.

The preparation of this from the mauve dye was, however,

too costly to allow of its being brought into general use. How-
ever, new processes have been since discovered, by which this

or other colouring matters of its class can be produced cheaply.
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The first of these processes consisted in passing nitrous acid

into commercial aniline, and then heating the mixture with

arsenic acid, and then extracting the colouring matter produced.

Hofmann examined this, and showed that it had the formula

CjiHjoNi {Be: vi. 526, 1S72).

The examination of the product which was obtained by oxidis-

ing the mauve dye, I found to have the composition, Co,, Hja Nj
(jf . Chem. Soc, xxxv. 731), results which correspond with analyses

published by Dale and Schorleramer [J . Chem. Soc. xxxv. 682),

obtained from the examination of a similar product. This sub-

stance, I found, was associated with that examined by Hofmann
in a product prepared by Messrs. Guinon S: Co., of Lyons.
Methods of a more synthetical nature have since then been

discovered. O. Witt found that safranine could be obtained
from orthoazotoluene and hydrochloride of toluene at 150-200^

{Ber. X., S74, 1877). He then found that by oxidising a mix-
ture of one part of paraphenylenediamine, and two parts of aniline,
on the application of heat a safranine could be obtained which
has the formula, Cjg Hj^ Nj, and which is called phenosafranine.
The formation of this colouring matter by this and other pro-

cesses has been studied by Nietzki [Ber. xvi. 464). He finds that

the aniline in the reaction, in which paraphenylenediamine takes
part, may be substituted by other primary monamines, or a mix-
ture of these with dimethylaniline, and thus a large number of
these dyes can be obtained.

Phenosafranine is now produced very largely, and in a pure
crystallised condition, and is a very useful dyeing agent.

If we assume that all the safranines are strictly homologous
compounds, the formula that Nietzki gives for phenosafranine
would make the formula of that examined by Hofmann, and
that examined by myself and Dale and Schorlemmer, to be in-

correct, and that they should contain two hydrogens more than
are assigned to them. This I cannot think is possible from all

the analytical results we obtained.

The constitution of mauvein has not yet been established, and
I have still experiments on this subject in hand. This may also
be said of safranine, I think, although Nietzki has proposed a
formula for it, in which nitrogen occupies a similar position to
the metharacarbon in the rosaniline series.

Triphoiylmethaiie Derivativts.—We must now go back again
to the early days of this industry to consider the next class of
compounds—viz., triphenylmethane derivatives.

The industrial success of the mauve dye caused aniline to be-
come a very favourite body to experiment %vith, and the result
was that in 1S59, the discovery of that important colouring
matter first known as fuchsine or magenta took place. Hofmann
had observed in his experiments on the action of carbon tetra-
chloride on aniline in 1858, the formation of a red colouring
matter, which consisted of this substance as a secondary product
of the reaction, but it was M. Verquin who first discovered a
process for the transformation of aniline into a red colouring matter
of tinctorial value. This discovery of the compound marks a
most important fresh departure in the history of coal-tar colours.
As I mentioned, the mauve had paved the way for future
colouring matters, and this new substance, which could be ap-
plied to fabrics by the same methods as the mauve, was most
eagerly sought after owing to the brilliancy of its colour : and
probably its manufacture was one of the most successful finan-
cially of all the aniline colours.
M. Verquin' s process, which consisted in treating tin tetra-

chloride with commercial aniline, was soon superseded by better
processes. The number of patents taken out for the production
of this dye was very large, and all imaginable products were
claimed as capable of producing it from aniline. The two most
important, however, were those in which mercury nitrate and
arsenic acid were used. The first of these processes, with « hich
I had some experience, required much care to regidate the re-
action and prevent deflagration. The next process with arsenic
acid, known as medlocks, was by far the best, and was used very
extensively until the last few years, the use of nitrobenzene as
the oxidising agent being now mostly used in the place of arsenic
aicd.

The manufacture of magenla, which at this period was often
called roseine, was carried on chiefly in this country by Messrs.
Sampsori, Maule, & Nicholson, by the arsenic acid process. Mr.
E. C. Nicholson and Dr. A. P. Price, of this firm, worked out
the process with great success, and were the first to produce this
colouring matter in a pure state. The beautiful display of the
crystallised acetate, shown at the Exhibition of 1862, illustrated
this fully.

It was with products supplied by Mr. Nicholson that Dr.
Hofmann made his first researches on this colouring matter.
He changed its name from roseine to rosaniline, and found that
the base, when in combination with acids, had the formula

^20 Hj9 N3.
The important observation of Nicholson, and the critical

experiments of Hofmann, on the necessity of using, not pure
aniline, but a mixture of aniline and toluidine for the production
of this substance, was made about this period.'

The next important step in this industry was the use of ros-

aniline itself as a source of new colouring matters. For this we
are indebted to the experiments of two French chemists—viz.,

MM. Gerard and Delaire, who discovered that rosaniline salts,

when heated with aniline, gave violet and blue colouring matters,

which they called Violet Imperial and Bleu de Lyon. It is,

however, to Mr. Nicholson that the credit of producing these
bodies, in a practically pure state, belongs. This especially refers

to the blue, the product known as opal blue, used by Dr. Hof-
mann in his investigations on the subject, being of great purity.

Dr. Hofmann showed that these products were phenylated ros-

anilines, as is now well known, ammonia being given off in the
reaction. And I may mention in passing that the manufacture of
these blues is now carried on to such a large extent that the
ammonia produced in this reaction is collected for the production
of its sulphate or other salt.

One of the difficulties in the way of the new blue was its in-

solubility in water. Mr. Nicholson, however (in 1862), probably
thinking of the method used to render indigo soluble, experi-

mented upon the action of sulphuric acid in this compound, and
he found that it was possible to obtain sulphonic acids from it.

One of these, the sodium .^.alt of which is known as " Nichol-
son's ' or "alkali blue," is the monosulphonic acid, which is

itself insoluble in water, but forms soluble salts, which can be
applied to the goods, and then decomposed by acids. This com-
pound has had much to do with the successful introduction of this

colouring matter. The other product known as soluble blue is

the sodium salt of trisulpho acid.

In the early part of 1S64 the Hofmann violets were introduced.

These, as is well known, are the ethylated rosanilines produced
by acting upon rosaniline with ethyliodide. These colouring
matters are more brilliant, though much more fugitive than mau-
vein ; but by this time the desire for permanency was giving way
veiy much to that of brilliancy ; and these colouring matters were
quickly taken up by dyers and calico printers.

About this time some colouring matters derived from phenol
were introduced, and which, curiously, are found to belong to

the class of substances now under consideration. These were
brought forward by Messrs. Guinon, Marnas, and Bonnet, of
Lyons. The first product was aurine, prepared from phenol by
means of oxalic and sulphuric acid (Kolbe and Schavtt's process).

The next was polvuine, obtained by acting upon aurine with
ammonia. The third was azuline, prepared by heating aurine

with aniline. This last was a blue dye, which has since been
shown to consist chiefly of triphenylrosaniline.

Purple and violet derivatives were also obtained from ros-

aniline by a process of my own, in which brominated turpentine

was employed. These were known as Britannia violets, and were
much used.

Other coloured derivatives were also discovered ; for example,
by the action of aldehyde and sulphuric acid, a blue product was
obtained, which, when treated with sodium hyposulphite or

sulphuretted hydrogen water, yielded the well-known aldehyde
green.

On examining the action of acetylchloride on Britannia violet,

I obtained a peculiar green, which was used principally by calico

printers, and very considerable quantities of acetylchloride were
prepared for this purpose. The process was not published. This
green was of a blue shade, and was obtained in a crystallised

condition in combination with picric acid. The crystals had a
golden metallic reflection.

Soon after this it was noticed that a green compound was
produced in the preparation of the Hofmann violets, though
generally only in small quintities. It was afterwards found
that by making rosaniline react with an excess of methylic
iodide that it could be produced practically. It was called

iodine green ; but the product now manufactured is a chloride.

This colouring matter gave good candle-light greens. One of

'In my original patent it was shoAvn that ^colouring matters could be ob-
tained, not only from aniline, but also from toluidine xylidine and
cumidine.
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its peculiarities is that when heated it is converted into violet

methyl-rosaniline, with loss of methyl-chloride.

A new method of producing rosaniline violet was proposed

by Lauth, and patented by MM. Porrier and Chappat, in June,
1866. The process consisted in taking aniline, in which hydro-

gen had been replaced by an alcohol radical, and o.xidising this

instead of first preparing rosaniline, and then replacing the

hydrogen in the colouring matter by the radical. The product

proposed for this purpose was methyl-aniline.

Owing to the improved method of methylating aniline, which,

I believe, was fii-st proposed by Messrs. Gerard and Delaire

(Bull. Client. Soc. [2] vii. 360), this process has become a very

important one, and large quantities of dimethyl-aniline are now
used, the oxidation being effected by copper salts. The product,

according to the reseaches of Otto Fischer, consists chiefly of

pentamethylpararosaniline.

The most important advance in the production of green

colouring matters of the triphenyl-methane series was the

discovery of the benzaldehyde, V'ictoria or malachite green.

In 1877, Otto Fischer, whilst investigating the condensation

products of tertiary aromatic bases (Ber. x.,, 1625), obtained

by the action of benzaldehyde on dimethyl-aniline in presence

of chloride of zinc, a colourless base of the formula CojHoijN.,,

the salts of which, when exposed to the air, rapidly oxidised to

a fair blue-green dyestuff, which, he thought, would prove to be

of complicated constitution. A little later (Ber. xi,, 950) he

showed that by oxidising this colourless base with some of the

ordinary oxidising agents, thisgreen could be more easily produced,

and that it stood to the colourless compound in the same way as

rosaniline does to leucaniline. Emil and Otto Fischer after-

wards say (Ber. xii. 796) that the first experiments for the

production of this green were made by the Badische Aniline

und Soda Fabrik, in March, 1878. About this time Oscar
Doebner (Ber. xi. 950) found that a green colouring matter was
produced by heating benzaldehyde with benzyl trichloride and
zinc chloride. This product has been found to be identical with

that of Fischer's. This green colouring matter is now largely

made from benzaldehyde, as this process is found to be the best.

A similar compound is also prepared from diethyl-aniline, and
is known as brilliant green. It is a beautifully crystalline body.

It is rather curious that this produces shades of colour some-
what yellower than the green from dimethyl-aniline, whereas,

being of a higher molecular weiglit, we should have expected

it to be blue.

The principal difficulty which had to be contended with in

the production of these colouring matters was the need of a

supply of benzaldehyde The usual method of obtaining it

from bitter almonds, which was the only one in use, was quite

out of the question, so that other sources had to be looked for.

The Badisches Aniline und Soda Fabrik, however, successfully

overcame this difficulty. At first they experimented with the

process of Lauth and Grimaux, which consists in the oxidation

of benzyl-chloride, with an aqueous solution of lead nitrate
;

but the product made by this process was too dear. But they

found that the decomposition of benzylidene-dichloride, by
means of water, as observed by Cahours (Ann. C/iem. Suppl.

2306) and Limprecht (Ann. Chem. 139, 316) gave them a means
of producing this compound successfully, the reaction being as

follows :

—

C6H5CHa„-l-OH2= C6H5.CHO-f2HCI.
This process, which they have successfully employed since

March, 1S7S, consists in the preparation of benzylidenedichloride

from pure toluene, and in the subsequent treatment of this

chlorinated body with milk of lime, at 100° C.
I have stated that the grcup of colouring matters imder con-

sideration are called triphenylmethane derivatives, and to show
how this has been proved to be the case, I must now refer very

briefly to some of the theoretical work which has led to this

knowledge. The most important of this refers to rosaniline. I

have already drawn attention to the work of Hofmann, which
gave us the first knowledge of the composition of this colouring

matter, and the further information that it contained hydrogen,
which could be displaced by phenyl and alcohol radicals ; but as

to the matter of constitution, I thmk the experiments of Caro
and Wanklyn were the first, as they showed the relation which
existed between rosaniline and aurine, or rosolic acid, and, in

fact, produced rosolic acid from rosaniline ; but it is to the

beautiful researches of Emil and Otto Fischer that we are in-

debted for a clear knowledge of the constitution of this class of

colouring matter.

But to clear the ground before proceeding further, I must re-

mind you that ordinary commercial rosaniline, or magenia, pre-

pared from aniline and toluidines, is a mixture of colouring

matters. This was first known by Mr. Nicholson, who found
that for the production of the finest blues it was necessary to

purify the base and .'cparate one of the; e before phenylating ;

but it is only of later years that the difference between these

bodies has been carefully studied and explained. The base

examined by Hofmann contained Coq, and is the chief constituent

of commercial rosaniline. The other contains C19, and is now
called pararosaniline, because it is produced from aniline and
paratoluidine. Similarly, in commercial aurine, two compounds
are found, one containing Cjo, now called rosolic acid, and one

containing C^^, now called aurine ; and these latter can be pro-

duced from the corresponding rosanilines ; and Dale and Schor-

leiimer have also shown that aurine can be also converted into

pararosaniline, by the action of ammonia (y. Chem. Soc.,

xxxii. 121).

Emil and Otto Fischer, however, by submitting the leuco

compound of commercial rosaniline to the diazo reaction, ob-

tained the hydrocarbon CjoHjg, and from rosaniline prepared

from paratoluidine and anifine, the hydrocarbon CigHij.
And this latter hydrocarbon was found to be identical with

Kekule's triphenylmethane

—

CsHj/ ^H
Triphenylmethane.

On nitrating this hydrocarbon they obtained a trinitro deriv-

ative, which, when reduced, gave the tri-amido body,

NH.,CeH,. /CJI^NH.,

NHX^Hj^ ^H
LsucaniHne.

which is paraleucaniline, and by carefully heating its hydro-

chloride to 150-160°, it was converted into pararosaniline.

Also they found that by oxidising trinitrotriphenylmethane

they obtained trinitrotriphenylcarbinol, and this when reduced

gave pararosaniline direct.

From these results the constitution of the base is evidently—
NH.CsHj. .CsH^NHj

NHjCeHj'^ ^OH
Pararosaniline.

The salts- the hydrochloride, for example—being

,. /CsH^NH.HCl

/
Pararosanilinehydrochloride.

NH^CeHj^

NH,C„H/

Similar results were obtained from the hydrocarbon from

rosaniline ; it is tolyldiphenylmethane :

—

C„H,(CFy\(,/C,H5

Cr,H5 /
The rosolic acid and aurine corresponding to the rosanilines

are constituted in an analogous manner :

—

H0C„H4. /CsHp HO ) CsHj. /CsH^O
^C I and CH3 \ >C I

HOCsH/
Rosolic Acid.

HOCeH/

From these results we see the beautiful relationships of the

various colouring matters of this series to each other, and by it

obtain information which is of practical value, as well as theo-

retical. From the following formula: of a few of these products

their relationships are seen :—

"\ A^
Marsh gas yC(

h/ \ii
C.Hj. /CsHj

Triphenylmethane /C{
c,u/ \h

NHX^H^. -CoHjNH.,
Leucopar.atosaniline y^\,

NH..C„H/ ^H
NHXeH,.^ /CeH,NH2

Pararosaniline
'V̂^

NIIXiiHj
/"\OH
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Pararosaniline )
NH,C,H,^ /C„H,NH.HC1

Hydrochloride ( xtu f tt /
Aniline blue ) NHPhCgHj. /CeH^NPhHCl

Triphenylpararos- / ^C I

aniline. ) NHPhCsH/
N4SO3

/ r H \ C H -f

Soluble blue ^C
C„H^ /

NaSOs
NPh

NaSOg
NAPh

Methyl violet ) NtCHjljC^H
Hexamethylpara

rosaniline. NlCHjjXsHi

/C6H4N(CH3)„C1

Methyl green 1 NlCH^lXeH^. /C6H4N(CH3).,C1
Heptamethyl4 )C I

rosanilme ) N(CH3)„C6H/
CI

Victoria, ( NiCHjlX^Hj /CsHjNlCHsJ.Cl
or Benzaldeyhde < _i.C 1

green. ( CjHj
'

( N(C2Hg)2C6H^, /CaH4N(C2H5)Xl
Brilliant green \ 30 [

The eft'ect of replacing hydrogen by hydrocarbDn radicals in

rosaniline is seen to result in the shade of colour becoming blue

for each hydrogen replaced—the effects of those of high molecular

weight, such as phenyl, being to produce the bluest shades ; thus

triphenylrosaniline is blue, whilst hexamethylrosaniline is blue-

violet, notwithstanding it contains six hydrogens replaced.

After all the replacements possible have been effected, as in

hexamethylrosaniline, the result of the combination of the pro-

ducts with halogen compounds of methyl is very interesting.

The particular group to which this is attached becomes of the

nature of an ammonium, and the colour changes to green

—

i.e.,

methyl green—and this, like other ammonium compounds, when
heated, dissociates, with loss of the halogen compound of

methyl, and then hexamethylrosaniline is reproduced. Again,
if this ammonium group be replaced by phenyl, we also get a

green

—

i.e., Victoria green.

The structure of some of these bodies has been proved by
another most beautiful synthetical process, which has lately come
into use—a process which enables us now not only to say that

we employ the volatile products of the distillation of coal, but
also the coke itself ; as carbonic oxide, in coinbination with
chlorine, is one of the important agents

—

i.e., phosgene or car-

bonoxychloride is used. This product was discovered in 1 8 1 2 by

J. Davey.
In 1S76 \V. Mic'iiler gave an account of his reseaixhes on the

synthesis of aromatic ketones by means of phosgene {Ber. ix.

716), in which he showed by the action of this substance on
dimethylaniline that a tetramethylised diamidobenzophenone
was contained. This substance has, therefore, the constitu-

tion

—

N(CH3).jC8H4 - CO - C6H4(CH3).,N.

The formation of this product takes place in two phases, but I

need not enter into that now.
The first experiments to turn Michler's synthetically prepared

tetramethylated diamidobenzophene to practical account were
made by Dr. A. Kern, in the works of Bindschedler, at Basle.
Dr. Kern proved that an agent like phosgene might be produced
on a larger scale, and he invented a process to convert Michler's
ketone base into methyl purple. This process was derived from
the ketone synthesis of triphenylmethane from benzhydrol and
benzene, and consisted in preparing the tetramethyldiamido-
benzhydrol, and condensing the latter with dimethylaniline ;

thus the leuco base of hexamethylrosaniline was obtained, and
then oxidised with lead peroxide. This process, which w.as too
costly for practical purposes, has been superseded by one dis-

covered by Dr. Caro, who has found that this ketone base can
be made to form condensation products xvith dimethylaniline and
other products directly, by the use of phosphorus trichloride

—

this substance converting it first into a chloride, which then
reacts on the dimethylaniline, thus

—

N(CH3)2C„H4-CCl.,-C6H4(CH3)oN -f N(CH3)2C6H5 =
N(CH3)2C6H4. /C6H4(CH3),N,C1

>C
N(CH3)X„H4

I
-fHCl

And this reaction takes place quantitatively, the body being so
pure that it readily crystallises from water in prisms, like potas-
sium permanganate, only with very much more brilliant lustre.

These contain water of ciystallisation. The condensation can
also be effected with phosgene gas. The colouring matter ob-
tained by this means is bluer than that obtained from dimethyl-
aniline by oxidation, which consists chiefly of the pentamethyl
compound.

'

Diethylene can also be made into a ketone with phosgene or
carbon o.xychloride, and this product condensed with diethyl-
aniline yields hexaethylpararosaniline.

Instead of dimethylaniline, dimethyl-a-naphthylamine can be
used, and in this case a beautiful blue colouring matter is ob-
tained, and if a-phenylnaphthylamine, the Victoria blue is pro-
duced, and by varying the reaction in this kind of way a great
variety of colouring matter can be synthetically prepared.
With ammonias this ketone condenses to form the new yellow

colouring matter, auramine, with aniline phenylauramine. With
quinoline it produces a green very similar to Victoria or benz-
aldehyde green. I must not, however, spend any more time over
this interesting part of the subject, but may say here again we
have pure scientific research, conducted for its own sake, bearing
fruit. The discovery of \V. Michler, which remained for seven
years a matter of theoretical interest, now comes forward as a
matter of practical value.

( To be contintied.

)

THE DEVONIAN SYSTEM OF RUSSIA
TVT P. VENUKOFF has recently given a general sketch of

the Devonian rocks of Russia. As is well known, these

rocks, so largely developed in Russia, contain such a peculiar

fauna that geologists have been puzzled to establish a parallel

between them and the different subdivisions of the Devonian
system of Western Europe. Two great areas of Devonian
strata are known in Russia : that of the north-west and that of

the central basin. From Esthonia and Livonia the former ex-

tends north-eastwards to Lake Onega and perhaps even to the

White Sea, and southwards through Pskor and Vitebsk to

Moghiber. In .Smolensk only traces of Devonian rocks have
been found ; but further south-east a great tract of these rocks

runs through Tula, Orel, Voronesh, Ryazan, and Tamboff.
Prof. Grewinck, in his " Geologic von Livonia und Kurland"

in 1861, and again in 1S79, and Prof. Barbot de Marny, in the

Russian Mining Journal of 1878, attempted to classify the

Russian Devonian deposits ; not to mention the earlier English

work of Murchison, followed by those of Pander, Pacht, Hel-
mersen, and Kutorga, and recently by those of MM. Stucken-
berg, Inostrantseff, and Romanovsky. The mixed cliaracters

of the fauna have thus always presented great difficulties in the

way of satisfactory correlation.

The recent monograph by M. Tschernyskev {Mem. Geol.

Committee, i., 3) shows how rich a field remains to be explored

before our knowledge of the Devonian fauna of Russia in any
measure approaches completion.

M. Venukoff, in his rhumi of the present condition of the

problem, gives a brief account of all that is known as to the

Russian Devonian system in each sep.irate government, followed

with an analysis of the work done by previous geologists. He
then presents a detailed exposition of his own observations and
conclusions in North-West and Central Russia

;
giving long

lists of fossils which comprise the rich collections recently made
by M. Antonowitsch. In the north-w-e-.tern basin three strati-

graphical series have long been known : the lower sandstones,

the middle limestones and dolomites, and the upper sandstones.

The lower member contains only fishes and small Lin^ttliv,

though on the Oyat the ichthyolites are accompanied with
Rhynchonella livonica, Streptorhyitclttts crenistria, Avieula ros-

trata, Isocardia, and numerous Algiv. The fauna of the lime-

stones is mostly that of deeper water, but even among these

strata there occur occasionally—as at Lake Ilmen—beds of

sandstone with shallow-water forms (the fishes Coccoslcus,

Aiierolepis, Osteolepis, and the little Lingula bicarinata, Kut. ).

On the whole the middle limestones of Pskov and Novgorod may
be sub-divided into four stages or zones characterised, the first,

by Rhynchonella Meyendorfii, Rh. livonica, Spirifera nniralis,

Atrypa reticularis, Orthis itriatula, and Strophalosia product-

* See Patents, Caro, 4428, September,
5038, March j8, 1884.

; 4850, March 13, \ ; and
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aides ; the second, by the same fossils, but without Rh. ]\[fycn-

dorfti, and with two additional species of Spirifera (i'. disjuncta

and ^. htdiculd) ; the third has yielded only these two
Spirifers, and Str. prodiictoidts, while the fourth contains also

Atiypa reticidaris and Orthis striatida. Among the Devonian
rocks of Central Russia, which consist only of limestones,

M. Venukoff tries to establish the following four subdivisions :

the Voronesh marls and limestones characterised by the presence
oiSpirifera Anosoffi, together with Atrypa reticularis, Strophalosia

prodiuloides, several Orthoceratites and Corals, the Elets beds,
where Sp. disjuncta, and a variety of Sp. Archiaci replace Sp.

Aanosoffi, the other leading fossils being : Rliynchonella livonica,

Athyris concentrica, Prodiictus suhaculeatiis, P. membraims,
Strophalosia productoides, Strcptorhynchiis crenistria {uinbra-

culiim), Pleurototiiaria, Euomphalus, &c. The intermediate
beds between these two groups are especially rich in corals

(Aulopora serpens, Cyathophyllum cetatites, Syringopora abJila,

S. tabulata, species of Stromatopora, &c. ). The Elets beds
are covered with a series of limestones characterised by the
presence of Area oreliana, and these last are followed by the
well-known group of MurKvuya (in Ryazan) which constitutes a

passage between the Devonian and Carboniferous systems. The
correlation of the subdivisions of the deposits of the Devonian
groups of North-Western with those of Central Russia, and of
both with those of Western Europe, is beset with difficulties.

Still it appears that the limestones of Elets and Voronesh, as

also those of the Duna (especially since M. Antonowitsch's
researches), are comparable with the Stringocephalus group of
the Eifel and Nassau ; some resemblance may also be traced
between the Elets and Voronesh limestones and the higher parts
of the Middle and Lower members of the Upper Devonian
system of England. They may likewise represent the " Frasnien

"

subdivision of the Upper Devonian series of the Boulonnais.
Regarding the Lower Devonian Sandstones of Russia, Murchi-
son's correlation of them with the [Lower] Old Red Sandstone
of Caithness and Elgin remains unshaken. The break betsveen
these sandstones and the Silurian deposits which they cover
seems also to be confirmed. As to the Devonian rocks of
Poland, it appears from ^^ Mikhalsky's researches (Isveslui of
the Geol. Committee, 1883) that the Lower, Middle, and Upper
Devonian divisions of Western Europe are found there, the
Upper being akin to the Rhynchoiuila ciiboides group of the Eifel.

Again, on the other side of the country the discovery on the
eastern slope of the Ural of a Clyinenia closely akin to the C.
anmilatct and the C. spinosa (Izvestia, 1884, 4) is a fresh con-
firmation of the likeness of the Ural Devonian rocks to those of
Western Europe. According to M. Tschernyshev the lime-
stones of the western slope of the Middle Ural chain belong to
the Lower Devonian, those of the Byelaya River (Izvestia, 1885,
3) lielonging to its lower subdivisions.

SCIENCE IN BOHEMIA
'X'HE Royal Bohemian Society of Sciences celebrated, on

December 6 of last year, the hundredth year of its public
existence. Occasion has been taken to issue some special publi-
cations, comprising a historical sketch of the Society and a
resume of the principal researches, a list of all papers, and
another of members, since the commencement. The Society
originated in a private one for study of science and histoiy
started in 1770 under the presidency of Ignaz von Born, who
was not only an able scientist of the time, but an ardent free-

mason (as were many of his fellows). It is a curious fact, throw-
ing light on the aims of this Society, that its publications were
all in German, not in Latin, the unial scientific medium in
Bohemia at that time. No one thought of using Bohemian for

science. No7u a considerable portion of papers appear in Bo-
hemian, not always accompanied by a German resumi, through
which some are rendered more accessible to the average linguist
here.

Of the various scientific work recorded in ihe Ahhandluiioen
and Sitzungsbericiite for 1883-84 we may first notice that' on
fossil forms. The sponges of the Bohemian chalk formation, as
represented in the Prague Museum, are being gone through by
M. Pocta. In the new method of studying such remains, special
weight is attached to inner structure, the outer form being re-
garded as of secondary importance ; and following this course
M. Pocta contributes the first two portions of a careful and
finely-illustrated monograph dealing with the Hexactinellida: and

Lithistidiv, two of the seven orders of Zittel's classification. M.
Pocta describes elsewhere the varieties of isolated sponge spicules
met with in the chalk. Some sponge remains from the Lower
Silurian strata of Bohemia resemble (according to M. Feistmantel)
the species Acaitthospongia SHuricnsis, described by MacCoy in

1846, and found at Cong, near Galway. We further notice
accounts of fossil flora of the 'anthracite formation in Central
Bohemia (M. Kusta), and of remarkable stem remains of Arau-
caroxylon from the same (M. Feistmantel), &c. M. Novak
shows from Bohemian trilobites how the form and markings of
the hypostome offer good generic characters which may be taken
as decisive where the other parts of the body agree.

Among interesting fossils brought before the Society is a
scorpion from the "Moravia" coal-pit at Rakonitz. This is

one of the little known order of Pedopalpi, and is the

first fossil representative of a still living genus, Thelyphonus,
and probably of the order. Its great similarity to present
forms is noteworthy, showing persistence of type in this genus
from the Carboniferous period. The same pit has yielded four

new spiders, and the number of known Palaeozoic arachnida
is now (according to M. Kusta) 34. .\ fossil cockchafer was
found in a mass of Tertiary quartz received from France at a

millstone manufactory in Prague. The body stood nearly free

in an oval hollow of the stone, doubtless corresponding to the

cocoon. M. Fric has sent it to the Jardin des Plantes, Paris.

From a chemical examination of the dark colouring matter of

ebony, M. Belohoubek concludes that it is to be regarded as

coal, and the case is a striking one, as being that of carbonisa-

tion of plant material occurring physiologically in a living plant.

The author not having sufficient young ebony could not exactly

determine the mother-substance. M. Celakovosky finds in

certain anamorphoses of the ovulum of Raphauiis sativus, L.

,

and in abnormal leaves of Croton, evidence in support of the

foliolar theory of the ovulum. M. Palacky furnishes two instal-

ments of his valuable, though necessarily incomplete and tentative

sketch of the geographical distribution of plants. The formation

of serial buds is studied by M. Velenovsky. M. Hansgirg extends

the knowledge of Bohemian algje (imperfectly studied hitherto),

and there are yearly reports on the additions to Bohemian
botany.
The organs of excretion of Hirudinaz are to be regarded

(according to M. Vijdovsky) as modified " segmental organs "

of the OligochcBia ; as the former worms may be considered as

Oligochfeta degenerate through parasitism. The same author

furnishes an account of the freshwater sponges of Bohemia ; he
finds five well-characterised species with some varieties belong-

ing to the three sub-genera, Euspoityilla, Ephydatia, and Troeho-

sfoiigilla. Of freshwater Bryozoa M. Kafka finds in Bohemia
thirteen species, two of them new. M. Bayer shows how widely

apart Pelobates and Bombinator are in the structure of their

skeleton, and offers a new classification of the Anoura.

Considering the nature of steel-hardening from the electrical

standpoint, in connection with the corresponding behaviour of

some silver alloys, MM. Strouhal and Barus arrive at the result

that neither the mechanical nor the chemical hypothesis as to

steel hardening suffices alone to explain the phenomena, and,

while the proportion of carbon is the principal factor for deter-

mining the behaviour of steel, this behaviour must be explained

by a combination of chemical and mechanical influences. The
authors offer a definition of steel on the basis of the electrical

behaviour of iron with increasing proportion of carbon. M.
Kolacek makes a contribution to the theory of the Gramme
machine. M. Seydler investigates the application of the prin-

ciple of energy to the pondero-motive and electro-motive actions

of the electric current, also the theory of tension of electrostatic

phenomena from the standpoint of the theory of elasticity. There

are various papers in mathematics, crystallography, &c. , which

we must not stop to notice. Tables of rainfall at different stations

of Bohemia are furnished by M. Stodnicka.

To this brief account, indicating some directions of recent

Bohemian science, we will add a word about the great work of

Barrande. That eminent geologist, who died on October 5,

1883, left his collections, &c., to the Bohemian Museum; he
also left directions and funds for the completion of his " Syst^me

Silurien du Centre de la Boheme," of which twenty-two volumes

had appeared between 1852 and 18S1. Drs. Waagen and

Novak now undertake, at Barrande's request, the further work
required. The text and plates relating to the Gasteropods and
Echinoderms were found in a nearly finished state, but the

Polyps, Graptoliths, and Bryozoa have still to be worked out for
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the most part. Four volumes will thus be added to this remark-

able work, making in all twenty-six, with 2000 plates of

illustrations.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Bristol Merchant Venturers' School of Science, Tech-

nology, and Commerce, erected at a cost of nearly 50,000/., to

replace the old Trade and Mining School, was formally dedi-

cated by the merchants to the city on Saturday, when their

handsome gift, including the complete charge of the school,

estimated at 1000/. a year, was received by the Mayor on behalf

of the citizens. After the Trade and Mining School was handed
over to the Colston Trust by the Endowed Schools Commis-
sioners, this science school, which had already won a very distin-

guished position in the countr}', made such rapid progress that

the building was soon found inadequate for the 5°° scholars

attending it, and the Merchant Venturers, who constituted the

chief part of the governing body known as the Colston Trust,

determined to build a new school on the plan of the newest and

best equipped English and foreign school, with the best-known

methods and appliances for science and art instruction. Find-

ing that the Colston Trust funds assigned for the purpose were

inadequate to the demand of such a large building, they under-

took the entire charge, so that the scholastic institution will

henceforth be known as the Bristol Merchant Venturers' School.

Sir Frederick Bramwell, C.E., Chairman of the Council of the

City Guilds Institution for the Advancement of Technical Edu-
cation, the Mayor and High Sheriff of Bristol, the Bishop of

Gloucester and Bristol, Mr. Samuel Morley, M.P., Mr. Lewis

Fry, M.P., Col. Donnelly, Capt. Abney, and others took part

in the inaugural ceremony, which was prefaced by a luncheon

given by the master of the Society, Mr. R. W. Buttervvorth, at

the Merchant Venturers' Hall. After the luncheon the party

repaired to the new schools, and the opening ceremony took

place in the e.'camination hall. The Master (Mr. Butteruortli)

presided, and in opening the proceedings gave a history of the

growth of the old Trade School and its development into the

present great estabhshment. The Master then called upon Sir

Frederick Bramwell to declare the building open. Sir Frederick

Bramwell said he thought that he might safely say that almost

by universal agreement the training to be given in schools such

as that was held to be a training that ought to be given, and
was a national benefit and blessing. That meeting, he said,

was not to initiate something new, for, as had been said, the

work had gone on for thirty years ; it was not to mark a birth,

but to mark progress ; not the full development, or anything

like it, but a stage—for they would hope that not many years

would elapse before an andience as numerous and as earnest as

that he saw before him would meet in Bristol to celebrate some
further marked step in the development of technical education in

the city. What was the object in giving this technical educa-

tion ? The primary object was to enable men and women to

earn their living better than they could otherwise do. The
primary object of such education was to teach men engaged in

industrial pursuits to conduct them in a manner which would
redound to their happiness and material prosperity, and this

would redound to the prosperity and welfare of the whole nation.

A man instructed as he would be there would be enabled to

carrj- on his industiy in a totally difterent manner from those

who had to begin the battle of life fifty years ago. At that time

they had to profit by what could be taught them derived from
experience, but without understanding the principle on which
the things depended. They should remember the great things

which for the first si.xty years of this century were done by men
who had not the advantage of teclinical education. But when a

man had that advantage he was enabled to look at the experience

of the past in a totally different manner, because he knew the

principles on which that experience was based, and knew when
it was applicable or inapplicable. Whatever his determination,

the Englishman was badly weighted in his struggle with his

foreign competitor if the latter had the means of applying science

to his industry when the former had not. In London they were
doing good work of this sort, one of the branches being techno-

logical examination, and during the past three years the number
of those that came up more than doubled—from 1900 to 3900.
That increase did not arise from the governing body relaxing the

examination ; on the contrary, they thought it right to add to

lie stringency of the examination. So the best judges of all,

the vei7 men whom they wished to instruct, themselves proved

that they valued this instruction. It could not be said that this

was a question where they were endeavouring to force on an
unwilling people the advantages of education the value of which
they did not recognise ; and thus they had the encouragement
arising from appreciation of their efforts.

Mr. Arthur Smithells, B.Sc. (London), assistant lecturer

and demonstrator in chemistry at the Owens College, Manches-
ter, has been elected to the Professorship of Chemistry at the

Yorkshire College, Leeds, rendered vacant by the appointment

of Dr. Thorpe to the Chair of Chemistry in the Royal School

of Mines and Normal School of Science, South Kensington.

SCIENTIFIC SERIALS
Journal of Franklin Imlitute, No. 713, May.—Prof. C. F.

Himes, actinism. A lecture delivered at the Philadelphia

Electrical Exhibition, giving a succinct account of modern in-

vestigations.—F. E. Ives, isochromatic photography. Describes

his blue-myrtle chlorophyll process.—C. J. Hexamer, fire

hazards in textile mills. Deals with relative risks of cotton,

wool, and shoddy of various qualities.—W. B. LeVan, economy
in the use of high-pressure steam. Describes a new high-pres-

sure boiler.— Prof. Pliny E. Chase, further experiments in

weather forecast. Of interest to meteorologists.—Prof. E. J.

Houston, glimpses of the International Electrical Exhibition,

No. 7, Drawbaugh's telephonic inventions. Description and

drawings of the instruments of this notorious person.

No. 714, June.—Dr. Persifor Frazer, the World's Indus-

trial and Cotton Centennial exposition. Gossip about the

New Orleans Exhibition.—Prof. J. Burkitt Webb, a simple

form of draught gauge ; a simple instrument for mea-

suring the decrease of pressure in a flue directly by scales.—Dr.

Werner Siemens, on the electromotive action of illuminated

selenium, discovered by Mr. Fritts. In this communication,

which is translated from the German, Dr. Siemens describes

as being entirely new and scientifically of the most far-reaching

importance, the phenomena discovered by Mr. Fritts, which

were, at Philadelphia, condemned by Prof. Rowland as un-

worthy of being brought before the Physics section of the

American Association. Dr. Siemens agrees with Mr. Fritts that

in his experiments there is a direct conversion of the energy

of light into electrical energy.—E. L. Corthell, the Tehuantepec

Ship Railway.—Prof. E. J. Houston, facsimile telegraphy.

—

Appended to this number are the reports of the examiners of the

Philadelphia Electrical Exhibition on electric arc lamps, and on

carbons for arc lamps.

Annalen der Physik tind Chemie, xxiv. No. 4, April.— Prof.

F. Melde, experimental researches in acoustics. Gives account

of new experiments with a phonic wheel and other electro-

magnetic means of exciting vibrations.—G. Tammann, on the

vapour-pressure of salt solutions. Gives many hundreds of deter-

minations of lowering of pressure of aqueous vapour by addition

of some soluble salt. The author concludes that for a given

salt the product of the relative pressure-reduction into the

volume of the solution relatively to that of the water it

contains is a constant. Exceptions are attributed to poly-

merisation. — Prof. W. von Bezold, on current-figures in

liquids. The method consists in observing the forms which

result from putting aniline dyes (such as are used for ink in

hectograph) upon the liquids. The present paper deals with the

internal currents set up by differences of temperature produced

by surrounding with a ring of ice, i&c. The figures are turious

and instructive.—Prof. E. Kittler, on measurement of strength

of currents. Describes the method of taking strength of currents

by measuring potential when the current is passed thiough a

known resistance.—Prof. G. Quincke, electrical researches.

No. xi. This series deals with the constants of electromagnetic

rotation. For sodium light, Quincke finds the constant for

bisulphide of carbon to be 4-409' at 21° C. Becquerel found

4-630' at 0°, and Lord Rayleigh and Mrs. Sidgwick found 4-2002'

at 18'. Quincke gives tables of statistical results for other

liquids, agreeing in the main with those of Perkin and of

Becquerel.—A. Gockel, on the relation of the Peltier-heat to

the efficiency of galvanic elements. A discussion of the work

of Braun, Chaperon, Czapsky, Bouty, and others, with redeter-

minations.—W. Herman Schultze, on the reaction between two

mutually perpendicular magnetic distributions. Very careful ex-

periments confirm Siemens's result that longitudinal magnetism
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diminished by a transverse magnetisation.—A. Konig and
Fr. Richarz, a new method of determining the constant of

gravitation.—Leo Arons, interference fringes in the spectrum.

Fringes are observed to intrude ; which the author eventually

traces to the films between the two lenses of the achromatic

telescopes.—Robert Weber, the electrical siren. An interesting

apparatus producing tones in a receiving telephone by interrupt-

ing the circuit by a rotating cylinder having series of electric

contacts around its periphery.

XXV. May.—Prof. L. Lorenz, determination of the electric

resistance of mercury columns in absolute electro-magnetic

measure. The result of the author's method is that the true

value of the ohm is represented by a mercury column of I square

millimetre section and 105 '93 centimetres in length.—Franz
Stenger, contributions to the electric conductivity of gases.—
Hans Jahn, on the validity of Joule's law for electrolytes. The
careful experiments establish the validity to a very close degree.

—R. Lamprecht, on flexible conductors under magnetic inllu-

ence. A mathematical discussion.—J. J. Balmer, note on the

spectrum lines of hydrogen. The wave-lengths of tv\elvc ob-

served lines are found to agree with the formula \= N{'ii^jm" - 4),

where N is a coefficient, and in and n whole numbers. For
hydrogen, ^''=3645 X 10"^ cm.— Dr. Fr. Vogel, change of

refraction in glass and calc-spar with temperature. The author

finds, with Fizeau, a diminution in the difference between the

two indices of calc-spar nearly proportional to the elevation of

temperature.— Prof. W. Voigt, the optical properties of very

thin metal films. Rediscusses Quincke's results.—Julius F.lster

and Hans Geitel, note on a sensitive Doubler. This is nothing

else than a Thomson's water-dropper.—Elster and Geitel,

remarks on the electric processes in storm-clouds. The authors

regard thunder- clouds as acting as the water- dropping doubler

does, in raising at the expense of the kinetic energy of the falling

drops the electric potential of the mass placed under electric

influence.—Elster and Geitel, on the development of electricity

during formation of rain.— Dr. H. Kayser, on lightning photo-

graphs.— Prof. G. F. Fitzgerald, on the memoir of Prof. Kundt
on the electromagnetic rotation of the plane of polarisation of

light by iron, cobalt, and nickel.—Hanichi Muraoka, on the

magic Japanese mirror.—K. Exner, remark on'J the velocity of

light in quartz.

Reiidiconti del Rmle Istituio Lomhardo, June II.—Further

remarks on the functions that satisfy the differential equation

A-?( = o, by Prof. Giulio Ascoli.—On the resolution of certain

modular equations, a complement to the author's paper on the

transformation and division of the elliptical functions, by G.
Morera.—Inversion of the movement of the pupil in the case of

a person affected by progressive analysis, by Prof. A. Raggi.

—

On certain physiological functions of the lower organisms : a

contribution to the morphology of the Metazooi, by Prof.

Leopoldo Maggi.—Reply to the recent objections advanced
against a science of penal jurisprudence, by E. A. Buccellati.

—

Some recent studies on the origin of the Institutions of Justinian,

by Prof. C. Ferrini.

The largest space in the Nucrvo Giornale Botanico Italianofor

July is occupied by a paper by Sig. C. Massolongo, on the

Hepaticce gathered by Dr. Spegazzini in Terra del Fuego in

1S82, an important contribution to Hepaticology. Ninety-five

species are described, a considerable number of them new, in-

cluding, also, one new genus, Pigafettoa. The paper is illustrated

by no less than seventeen plates. The kindred Bryology claims

also a paper by .Sig. Venturi, on the Italian representatives of

the section Harpidium of Hypnum. Sig. Piccone gives a list of

marine and freshwater Algte observed by him on or near the

Ligurian coast, many of them being new to the district. The
only ].)npers in this number not concerned with Cryptogamy are

teratological—by .Sig. Terracciano on a quadrilocular capsule of

Af;<we : and by Prof. Caruel on Viridescence in Vcrbascum.

In xhe Journal of Botany for July, Mr. W. H. Beeby de-

scribes and figures the recently-discovered Sparganitim negleclum
from Surrey, for which he claims the rank of a good species.

With the exception of a teratological note on Peloria in Habtnaria
bifolia by Mr. H. N. Ridley, all the other papers in this number
are descriptive and topographical :—New ferns from Brazil, by

J. G. Baker ; additions to the British lichen-flora, by Rev.

J. M. Crombie ; Notes on the flora of Ceylon, by Dr. Trimen ;

on the flora of the Philippine Islands, by R. A. Rolfe ; on
Dovedale plants, by Rev. W. N. Purchas. — Dr. Buchanan
White records one more addition to the Flowering plants of
Great Britain, SclusnusJerrugincus, from Perthshire.

SOCIETIES AND ACADEMIES
London

Geological Society, June 24.— Prof. T. G. Bonney, F.R.S.,
President, in the chair.—John MacDonald Cameron, Matthew
Heckels, and Robert H. Williams, were elected Fellows of the
Society.—The following communications were read :—Supple-
mentary notes on the deep boring at Richmond, Surrey, by
Prof. John W. Judd, F.R.S., Sec.G.S., and CoUett Homers-
ham, F.G.S. Since the author's former communication to the
Society on the subject, this boring, in spite of the strenuous
efforts made by the Richmond Vestry, and the contractors,

Messrs. Docwra and Co., has had to be abandoned, after reach-
ing a total depth of 1447 feet from the surface. This depth is

145 feet greater than that of any other well in the London
Basin, and, reckoning from Ordnance datum, reaches a lower
level by 312 feet than any other well in the district. Before the
termination of the work temperature-observations were obtained,
which generally confirm those previously arrived at. The strata

in which the boring terminated consisted of the red and varie-

gated sandstones and marls previously described, which were
proved to the depth of 208 feet. Although it was demonstrated
that these beds have a dip of about 30°, complicated in places

by much false-bedding, no conclusive evidence could be obtained
concerning their geological age. They may be referred either

to some part of the Poikilitic series, or to the Carboniferous (for

similar strata have been found intercalated in the Carboniferous
series at Gayton, near Northampton), or they may be regarded
as of Old Red Sandstone age. Some interesting additional obser-
vations have been made since the reading of the former paper, on
the Cretaceous rocks passed through in this well. Mr. W. Hill,

F.G.S. , of Hitchin, has found the exact analogue of the curious
conglomerated chalk met with at a depth of 704 feet at Rich-
mond. His observations entirely confirm the conclusion that

we have at this depth the " Melbourne rock " with the zone of

Belemnites plenus in a ?rwa«/t'' condition at its base. Some new
facts concerning the state of preservation of the fossils in the
Chalk Marl are also recorded. With respect to the conclusions

arrived at by the author concerning the distribution of the

Jurassic rocks on the south side of the London Basin, an im-

portant piece of confirmatoiy evidence has been supplied by a

deep boring made at the Dockyard-Extension Works at Chat-
ham. This section, for the details of which the authors are
indebted to the officers of the Geological Survey, shows that

under the Chalk and Gault, with normal characters and thick-

ness, there lie 41 feet of sandy strata of Neocomian age, and
that these are directly underlain by blue clays of Middle
Oxfordian age, as is proved by the numerous fossils which
they have yielded. We have now, therefore, direct evi-

dence of the existence and position of strata of Lower,
Middle, and Upper Oolite age, respectively, beneath the

Cretaceous rocks of the south-east of England.—On the

igneous and associated rocks of the Breidden Hills in East
Montgomeryshire and West Shropshire, by W. W. Watts,
F.G.S. The author, in this paper, described the succession of
recks in the small tract near the Breidden Hills situated between
Welshpool and Shrewsbury. The Cambrian rocks are: (l)

Criggion shales, dark and barren, much penetrated by intrusive

diabases and about 2700 feet thick. (2) Andesitic lavas and
ashes, followed by conglomerates of the same materials, (3)
Ashy grits and shales containing Climacograpsits aniiqutis? C.

bicornis ? C. scharenbergi, Cryptogmpsus trkornis, Diplograpsus
foliaci'iis, Leptograpsus flaccidus ? Beyrichia complicata, Tri-

nuchtis concentricus, Orthis testudinaria, BelUrophon bilobatus.

The rocks are thus of Bala age, the fossils indicating that the

ashy grits and shales are on the horizon of the top of the Glen-
kiln or bottom of the Harlfell series. These are followed by
Silurian strata, (i) Penlameriis beds. Soft sandstones and
mudstones yielding Pentamerus globosus? P. oblongits, P.

undatus, Leptana transversa/is, Slrophomena rhomboidalis,

Petraia subduplicata. (2) purple shales, unfossiliferous. (3)

Lower Wenlock shale, with Alonograplus x'om,Tinus ? Crypto-

grapsus, sp. , M. priodon, var. Flemingi, These graduate into

(4) Upper Wenlock shale, with M. priodon, M. vomerinus ? M.
basilkus, M. nilssoni, M. rameri. (5) Lower Ludlow shale. M.
colomis, M. nilsjoni, M. salweyi, M. lOilwardemnsis. The paper
concluded with microscopical descriptions of the igneous rocks,

of which there are two sets : (l) An older set interhedded with

the Cambrian and consisting of andesites bearing a large per-

centage of a mineral allied to enstatite, together with augite

and a small quantity of hornblende and mica. These are
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chiefly lavas, but some few are perhaps intrusive rocks and dykes.

(2) Intrusive rocks of a diabase type, generally, however, con-

taining a variety of enstatites identical with that in the ande-

sites. These are intrusive in the Cambrian rocks, and from

their relations appear to be most probably of post-Silurian age.

—

Note on the Zoological position of the genus Mii-rochcenis,

Wood, and its apparent identity with Hyopiodiis, Leidy, by R,

Lydekker, B.A., F.G.S.—Observations on some imperfectly

known Madreporaria from the Cretaceous formation of England,

by R. F. Tomes, F.G. S.—Correlations of the " Curiosity-Shop
"

beds, Canterbury, New Zealand, by Capt. F. W. Hutton,

F.G.S. The "'Curiosity Shop" is a locality on the River

Rakaia in the Canterbury Plains, and has been thus named on

account of the numerous fossils found in some calcareous sand-

stones cut through by the river. The section exposed consists

of (i) river-gravels ; (2) loose grey quartz sands
; (3) soft

calcareous sandstone with glauconite, passing downwards into

tufaceous clay
; (4) calcareous sandstone without glauconite

;

(S) loose grey or yellowish brown sands. By Mr. McKay, of

the Geological Survey, No. 2 had been referred to the Pareora

series (Miocene?), No. 3 to the Upper Eocene series, and Nos.

4 and 5 to the Cretaceo-Tertiary serie-. The author, who was

inclined to class all these beds in a single series, pointed out

that the only difference between the fossils found in Nos 3 and

4, the most important fossiliferous beds, consisted in the presence

of a greater number of forms in No. 3, all found in No. 4 being

identical with those in the overlying bed. He then gave a com-

plete list of the species of Vertebrata, MoUusca, Brachiopoda,

Echinodermata, Bryozoa, and Coelenterata, from the locality,

48 in all, and compared them with those from the Weka Pass

stone, 26 in number, and the Ototara fossils from Oamaru, to

show that a large proportion were identical. He gave reasons

for not agreeing with the views of Dr. Hestor and Mr. McKay,

who held that unconformity exists between the beds referred by

them at the Curiosity Shop, in the Weka Pass district, and

north of Otago, to the Upper Eocene and Cretaceo-Tertiary

series respectively, and showed, both from paljeontological arid

stratigraphical data, that all these rocks must be included in

one system, the Oamaru system of Dr. von Haast and himself.

—

On the fossil Hora of Sagor in Carniola, by Constantin, Baron

von Ettingshausen, F.C.G.S. The author in this paper gave

the principal results of his examination of the fossil flora of

Sagor, consisting of 170 genera and 3S7 species, of which a list

was appended. The plants were obtained from fourteen different

localities, some of the most important species from each of which

were mentioned ; in one of these localities the flora underlying

the brown coal of the district belonged to the uppermost Eocene,

whilst the remaining stations were assigned to the lowest stage

of the Miocene system. The gi-eat diversity of the fossil plants

showed that the Tertiary flora of this and other localities must

be considered the origin of all the living floras of the globe ; for

in the fossil flora of Sagor are found plants representative of

forms now found in Australia, North America, and Mexico,

California, Chili, India and the East Indian Islands, Europe,

Africa, Norfolk Island, and New Zealand. Examples of all these

were cited.

Edinburgh

Royal Society, July 6.— Sheriff Forbes Irvine, Vice-Presi-

dent, in the chair.—Dr. R. W. Felkin, F.R.G.S., gave an

account of the For tribe, one of the Negro races of Central

Africa.—The Asfronomer-Royal for Scotland communicated a

paper, by Dr. Daniel Draper, on bisulphide of carbon prisms,

and also exhibited some stereoscopic photographs.—Drs. Wood-
head and Hare, in a paper on the vital relations of micro-

organisms to tissue-elements, endeavoured to classify as far as

possible the actions of micro-organisms on tissues. They pointed

out that the reaction of the tissue-elements themselves had

latterly been too much lost sight of, and that a more careful

study of the normal cell-life history must in time be the means

of throwing considerable light on the subject under discussion.

They insisted very strongly on the digestive action of micro-

organisms.—Thomas Andrews, F.C.S., submitted a paper on

the resistance, during recrystallisation, of fused salts of the halo-

gens, compared with some others and glass.— Prof. Turner gave

an account of a specimen of Sowerby's whale (Mesoplodoii

hidens), recently obtained from Shetland, calling special atten-

tion to the great complexity of the stomach, the contents of

which seemed to indicate that the animal fed upon fish.—Mr.

W. E. Hoyle laid before the meeting the second part of the

Preliminary Report on the Challenger Cephalopoda.

Paris

Academy of Sciences, July 20.—M. Bouley, President,

in the chair.—Observations of the small planets made with the

large meridian at the Observatory of Paris during the first

quarter of the year 18S5, communicated by M. Loewy.—Note
on the movement of rotation of the earth around its centre of

gravity, by M. Tisserand.—On various propositions relating to

the movement of a solid body around a fixed point, by M. G,
Darboux.—A spectroscopic study of substances rendered phos-

phorescent by the action of light or by electric discharges, by
M. Edm. Becquerel.—On the metaphosphate of thorium, by
M. L. Troost. This substance, obtained by the reaction of the

chloride of anhydrous thorium on an excess of metaphosphoric

acid in solution, takes the form of crystals insoluble in water

and easily separated from metaphosphoric acid. Its analysis

yielded metaphosphoric acid 52-45 ; thorine 47^64.—Researches

on the duration of excitability in the excito-motor regions of

the brain proper after death, by M. Vulpian.—Observations on

the fauna of the island of Great Comoro, to the north-west of

Madagascar, by MM. Milne-Edwards and E. Oustalet. From
a careful study of the mammals and birds of this island the

authors conclude that it is not a geographical dependence on
Madagascar, that it never was attached to that region, and that

its fauna has borrowed from the surrounding lands.—Note on

the intermediary orbit of the moon, by M. Hugo Gylden.—On
the vaso-motor action of suggestion on hysterial subjects in a

state of somnambulism, by M. Dumontpallier. From experi-

ments made on two women subject to hysteria in the hospital

de la Pitie it appears that, under certain conditions, suggestion

may produce a vaso-motor modification characterised by a con-

siderable increase of temperature in any region determined at

pleasure. This result opens the way to a series of fresh experi-

ments of the same order, and renders possible a physiological

interpretation of phenomena, the reality of which science had

hitherto regarded as somewhat doubtful.—Observations of Barn-

ard's new comet made at the Observatory of Nice {Gautier's

equatorial), by M. Charlois.—On the sixteen systems of planes

of the regular convex icosahedral, by M. E. Heward.— On the

capillaiy constants of the saline solutions, by M. A. Chervet.—

Note on the production of the lowest temperatures, by M. K.

Olszewski.—Experiments on the regxilation of the charges and

discharges in electric accumulators, by MM. Crova and Garbe.

—Note on the electric resistance of alcohol, by M. G. Fousse-

reau.—Heats of formation for some phtalates, by M. Colson.—

Remarks on some phenomena of oxidation and reduction pro-

duced by the microscopic organisms of the soil, by M. A.

Miintz.—On the variation of the physical properties in the series

of chloro-acetic derived substances, by M. L. Henrj-.-On the

existence of glycogene in the yeast of beer, by M. Leo Errera.

—

On the existence of a nervous system and of an organ of sense

va R/iahJo ccles arales, Convolvula Schtillzii,' zxiA other members

of the same group, by M. Yves Delage.—Note on the analytical

and comparative morphology of the mandible in the hymeno-

pter^, by M. Joannes Chatin.—The Coregoni of the Swiss

lakes (C. disferius, C. balleus, &c) ; their marine origin, classi-

fication reproductive processes and gradual adaptation to their

changed surroundings, by M. V. Tatis.—Note on the tertiary

basin of Grenada, by MM. M. Bertrand and W. Kilian.—

A

contribution to the study of antiseptics ; action of the anti-

septics on the higher organisms (continued) ;
phenic acid and

resorcine, by MM. A. Mairet, Pilatteand Combemale.—Experi-

ments made on the body of a criminal recently guillotined at

Troyes, bv MM. P. Regnard and P. Loye. These experiments

mainly'co'nfirm those already obsei-ved on animals, and tend to

reassure those who suspect the persistence of conscious life after

decapitation.—Observations on the foregoing experiments, by

M Paul Bert.—On the photographic detemiination of the tra-

lector}' of a point in the human body during the movements of

locomotion, by M. J. L. Soret.—Note on the theory of the

perception of colours, by M. Aug. Charpentier.—A formal

denial of the reports regarding the appearance of cholera m
Herault was made by M. Colson on the authority of a letter

from Dr. Boissier, local medical inspector.

Berlin

Physical Society, June 12.—Dr. Lummer communicated

his further observatiors on the interference-phenomena produced

bv glasses parallel to the same plane. If monochromatic light tell

from a luminous surface on a glass plate of moderate thickness,

differences of phase arose by reflection on the antenor and
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posterior surface, in the beams of light falling under different

angles. These differences of phase, as the speaker demonstrated
by showing the course of the single bundles of rays produced on
the retina of an eye focussed for parallel rays, a system of

coloured and dark concentric rings, similar to Newton's rings

of colour. This system of rings appeared, however, only when
the plates were exactly parallel, at least to as great a degree of

precision as that of the rays which enter the pupillary aperture

by reflection from any point. These rings might therefore be
utilised as a test of the parallelism of the glasses. Deviations of

o'2 wave-length caused no disturbance in the rings, but differ-

ences in the thickness of the glass amounting to 0'5 A certainly

gave rise to such disturbance. Bringing the glass before the eye,

which was always accommodated to infinitude, considerably large

spaces of the glass might be tested in reference to their parallelism.

Any thinning or any thickening of the glass would be at once
marked by displacements in the ring-systems and their wander-
ing from the interior to the outside, or from the outside to the

interior. The speaker compared his method of observing the

interference phenomena, and testing the parallelism of the glass

surfaces with that of Fizeau, and brought out the differences of

the two, as also the advantages of his method.—Dr. Kayser
gave a report of two works quite recently published on spectrum
analysis, which seemed to make an important advance in the
theory of spectral lines. It had formerly been attempted
in vain to find harmonic relations, such as those exi.sting

among the upper tones of a sounding body, among the lines

shown by the spectrum of a metal vapour, but the attempt to find

.such simple relations was abandoned after the question had
been discussed by Prof Schuster. Lately, however, Herr Balmer,
in calculating the wave-lengths of the hydrogen lines, as

given by Angstrom, had found a relation between these lines,

expressed by the formula h= — 'C, when C had the value
in- — 4

of 3645 "6 millionths of a millimetre. In place of m let there be

put in turn the numbers 3, 4, 5, 6, then were obtained Ang-
strom's undulatory lengths of the four visible hydrogen lines. If the
calculation were carried still further, and for m were placed the
values 7, 8, &c., on to 16, then were obtained values for hydro-
gen lines which coincided very well with the wave-lengths
of the lines which Dr. Huggins had found in the ultra-violet

spectram of the white stars, and had recognised as the invisible

hydrogen lines. The longest among these ultra-violet hydrogen
lines had been photographed by Prof. Vogel in the spectrum of
a glowing hydrogen tube. This relation between the hydrogen
lines had now received an increased significance from an in-

vestigation by Prof. Cornu, in which he had found a perfectly
determinate proportionality in the lines of the ultra-violet spec-
trum of aluminium and of thallium to the ultra-violet hydrogen
lines. Like the hydrogen lines, the pairs of lines of the two
metals referred to advanced so much nearer to one another, and
became so much paler the more one approached the more re-

frangible end of the spectrum : and if any line of the aluminium
or the thallium spectrum was made to coincide with the corre-
sponding line of the hydrogen, then did all the remaining lines

coincide. This relation obtained both for' the first and for the
second lines of the pairs of lines in the metal spectra.—Prof, von
Helmholtzdrew the attention of the .Society to an investigation
of Dr. Wernicke, which will shortly be published, of great import-
ance for the theory of the reflection of light. The experiments
had reference to the reflection of thin plates in which each ray
divided into two, one being reflected, the other refracted and
again reflected by the posterior surface, in addition, still further
secondary refractions and reflections came into account. The
difference of phase in the reflected rays, on monochromatic light
being applied, was observed through their interference pheno-
mena. According to the theoretical development given by Dr.
^yernicke, without any hypothetical assumption whatsoever, the
difference of phase depended on the sine of the angle of incidence,
on the cosine of the angle of refraction, and on three constants.
By examining a large series of solid bodies—transparent crystals
as well as metal films—Dr. Wernicke found in the case of
incidences which were approximate to the angle of polarisation
that, if the plane of polarisation were parallel to the plane of
incidence, the three constants became zero. If, on the other
hand, the plane of polarisation was perpendicular to the plane
of incidence, the constants had a definite value. This experi-
mental result was in agreement with Fresnel's theory of reflec-
tion. According to Naumann's theory the constants must become
zero in the case of perpendicular polarisation planes and have a

definite value in case of parallel direction. According to
Ketteler's theory the constants could never become zero.

Stockholm
Academy of Sciences, June 10.—The following papers

were presented for insertion in the Transactions oiihe Academy :

Contributions to the physiological anatomy of the algae, by
Herr N. Wille.—On Japanese cephalopoda, by Herr A.
Appellof, B.A.—On the determination of the amount of
electromotive power of the voltaic arc, by Prof E. Edlund.

—

Contribution to the question of the action of fluidity upon the
electric conducting power of electrolytes, by Dr. S. Arrhenius.
— Researches on the electric spark in fluids, by Dr. C. A. Mebius.
—On the conformation of the hypostoma in some Scandinavian
Asaphids, by Prof W. Brogger.—On an Inoceramus from
Queensland, by Prof. B. Lundgren.—A catalogue of the
Silurian Crustacea of Gothland, I. Trilobites and Merostoma, by
Prof. G. Lindstrom.—On intermediate orbits, which at a
given moment with a contact of the third order, join with the real
orbits, by Prof. Gylden.—On alcohol in beer, by Prof. Hamberg.
—On marine vertebrates from the northernmost part of the
province of Tromso and West Finmark, by Dr.- C. Aurivillius.
—On rhodonite from Pajsberg and Langbau, by Hen. G.
Flink.—On the crystallographic constituents of godolinite, by
Hen. F. Eichstedt.—Crystallographic researches on the rarer
metals, by Hen. C. Morton.—On some combinations derived
from dicyanphenylhydiacin, by Dr. J. J. A. Bladen.—On
melanism and combinations of melam," by Dr. P. Claesson.

—

Some speculations and experiments on filtration in its bearing
upon the processes of transudation in the animal body, by Drs. R.
Tigerstedt and C. G. Santesson.—Prof. Smitt reported on the
International Ornithological Congress in Vienna of last year.

—

Prof. Wittrock exhibited the first fasciculus of the fodder-herbs
of Sweden, edited by Drs. Jonsson and Whalsted, and gave an
account of a report on a botanical expedition to Norrland and
Norway, for the purpose of studying the morphology and
phylogeny of the Hierarsia, by D. S. Almquist.
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A POSSIBLE WINDFALL FOR SCIENCE

IN a recent article we referred to the question of the

amalgamation, so to speak, ol the astronomical and

civil day, in connection with the introduction of world

time or prime meridian time, suggested by the Wash-

ington Conference. We pointed out that there were

various opinions touching the time at which the change

should be made, but that the concensus in its favour is so

strong that it is certain to be made some time or

another.

Our contemporary Science has recently called attention

to a point which, if carried out, will make the work com-

plete at an annual saving on the outlay of the present of

something like 20,000/.

How is this to come about ? In this wise. Let us

suppose four nations A, B, C, or D, who each support a

national observatory chiefly for the benefit of its Marine.

This benefit consists in telling the mariners at what

instant, according to the time shown by the clocks of

A, B, C, or D, any celestial event, useful to him for

determining his place at sea, will happen.

Let four ships, one of them representing each one

nation, be within a cable's length of each other in the

middle of the Pacific when the time comes for making an

observation to determine position. Four books will be

used, the production of which has been enormously

costly, as each consists almost entirely of figures which

depend upon elaborate calculations.

If the books are rightly calculated and the captains

are skilful, of course the same position will come out in

each case.

Evidently this work has been done four times over, and it

is equally obvious that the result should have come out the

same if the position had been determined properly on

either ship from data supplied by either book. Why is

this? Because our nations, though they have accepted

in common the art of printing, the art of binding of

printed pages together to form a book, and Arabic

numerals, have not accepted a common time.

To come down from our generalities the four ships

might have belonged to Germany, France, the United
States, and Great Britain, and the four books might have
been the BerlinerJahrbuch, the Connaissaiice des Tonps,
the American Ephcmcris, and the Nautical Almanac.
Sympathetically with these four books, at least three

dififerent times might have been indicated by the chrono-

meters. And here lies the point. Because these chrono-

meters show the time at Paris, or Berlin, or London
therefore the computations of each celestial event, using

the same data, employing [the same processes, have been
undertaken by each nation.

But even this is not all. We have said that at least

three different times might have been indicated, and on
our supposition only three times would have been indi-

cated, because the L^.S. Marine actually use Greenwich
time.

Now it is clear that the general introduction of world
time or prime meridian time, with the idea of which we
are beginning to be familiar, will do for time what the

Vol. xxxit.—No. 823

introduction of the .Arabic numeral did for numbers— it

will denationalise and generalise it whenever necessary
;

and each observatory, sooner or later, is certain to have

a clock showing the prime meridian time of the earth as

it has one already of the skies, and when this comes about

it will be to the general advantage for all to deal with the

common time for purposes common to the planet.

Now among these what can be imagined more planetary

than those with which the mariner has to do, and if this

be so why shall there not be one unique planetary

ephemeris.

From the abstract point of view more than one ephe-

meris cannot be defended, though it may be pardoned if,

as Science suggests, the nations, to save their amour

propre, must have ephemerides for their several meridians

"much the same as all patent medicine firms and pill

vendors feel the need of an almanac and calendar for the

conserv-ation of individual interests : it saves themselves

and their patrons the indignity of referring to somebody

else's almanac, and advertises the fact that they are

enterprising enough to have one."

We cannot believe that the feeling characterised above,

though it exists, would stand in the way of such a vast

saving of labour and such a general improvement as

might be brought about by an International Ephemeris,

provided the question were well ventilated and wisely

discussed by a congress summoned ad hoc. On this point

Science \vx\\.^% :
—

" It is certain that the deliberations of such a congress
could not fail to advise governmental co-operation in the

preparation of the nautical almanacs now existing, national

pride aside, and this might be done in a multitude of ways,
most prominently in the case of the preparation of the

data relating to the moon. Take, for example, the hourly
lunar ephemeris and the lunar distances as printed each
year in the British Nautical Almanac and tlie American
Ephemeris. These data occupy about one-third of the

entire number of pages of each of these publications
;

they are now prepared independently by the two offices,

but are, when printed, substantially identical in both
;

and, further, the work being done at about the same time
in the two countries, the results of the one do not serve

any sufficient purpose as a check upon the accuracy of
the other. The cost of this part of the almanac alone to

each nation amounts to several thousand dollars annually,

—an amount which might be reduced one-half by the

preparation of these data conjointly, to say nothing of

other immediate and favourable results which might be
secured by such co-operation.

" The wisest conservatism would appear to suggest the

annual publication by the nations conjointly of a single

volume of astronomical predictions, which, in addition to

other improvements, should combine all those desirable

features not dependent upon individual meridians, and
which in some degree characterise all the astronomical
ephemerides of the several Governments. The contents

and arrangement of the articles of such an ephemeris
could only be determined by an international conference.

While this may be little better than mere speculation, any
one who has the four principal ephemerides in constant
use will readily recognise how small a portion of each is

employed, and, with extended interpolation-tables, how
little the inconvenience of using the ideal ephemeris solely

would be."

It is sufficiently obvious that this enormous simpli-

fication and improvement must come about some time

or the other, and it is to be hoped that no very long

time will be allowed to elapse before some Government
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stirs in the matter. We have already a permanent inter-

national organisation, which, if its functions were to be

extended so as to include the measurement of time as

well as of space, might consider the question without any-

large increase of its numbers ; we refer to the Commission

dii Metre, which already largely consists of astronomers.

We point this out to show that there are no real difficulties

in the way of a preliminary consideration of the matter

—

nay more, that there are ways of reducing the difficulties

by the choice of a body which already exists, and exists

too in France, where the idea of a neutral meridian still

lingers. We believe that a serious practical discussion

would show that the idea which lies at the root of the

contention for a neutral meridian is as impossible now as

it has been in the past with regard to other international-

isations, such as Roman letters and Arabic numerals. If

this were so, a great step would have been gained.

The writer in Science, howe\'er, does not propose that

the Governments should be urged forward by any idea of

saving their share of the sum we have already mentioned,

and quite rightly. The idea is thrown out that it should

be spent in an international mountain observatory, where

in turns astronomers of all countries could carry out their

special researches. The idea is a most admirable one,

and will commend itself to all who know how years, and

we may even say centuries, are being lost by heart-

breaking attempts to do at a low level important work

which is really only practicable at a high elevation.

PROFESSOR TAirS ''PROPERTIES OF
.MA TTER "

Properties of Matter. By Prof Tait. (Edinburgh

:

Black, 1SS5.)

THE subject of this excellent little book includes the

mechanical properties of matter, and much that is

usually treated under the head of Chemical Physics,

such as Diffusion and Capillarity. It might be difficult

to give a reason why the electric and thermal conducti-

vities of mercury, for example, should not be included

among its properties as much as its density and its capill-

arity ; but the distinction is convenient, and to some

extent sanctioned by usage.

In the introductory chapters the author expounds some
rather peculiar views Avith perhaps more insistance than

is desirable in an elementary work. The word "force " is

introduced apologetically,and with the explanation that"as

it does not denote either matter or energy it is not a term

for anything objective." No one will dispute the immense
importance of the property of conservation, but the author

appears to me to press his view too far. As Dr. Lodge
has already pointed out, if conservation is to be the test

of existence. Prof Tait himself does not exist. I forbear

from speculating what Dr. Lodge will say when he reads

on p II that "not to have its price is conclusive against

objectivity."

Chapters IV. to VII. form an elementary treatise on
Mechanics, in which even the learned reader will find

much that is interesting in the way of acute remark and
illustration. Under the head of Gravitation are con-

sidered Kepler's laws, the experimental methods for de-

termining the constant of gravitation (" the mean density

of the earth "), and the attempts (such as Le Sage's)

which hive been made to explain the origin of gravi-

tation.

The succeeding chapters on the deformation of solids

and the compression of solids, liquids, and gases, are

perhaps the most valuable part of the work, and will

convey a much needed precision of ideas to many students

of physics whose want of mathematical training deters

them from consulting the rather formidable writings of

the original workers in this field. The connection of

Young's modulus of elasticity, applicable to a rod subject

to purely longitudinal pull or push, with the more funda-

mental elastic constants expressing the behaviour of the

body under hydrostatic pressure and pure shearing stress

respectively, is demonstrated in full. Prof. Tait remarks

that " Young's treatment of the subject of elasticity is

one of the few really imperfect portions of his great work

(' Lectures on Natural Philosophy.'). He gives the value

of his modulus for water, mercury, air, &c. !
" A defi-

ciency of explanation must be admitted, but I am not

sure that Young's ideas were really confused. The
modulus for solids corresponds to a condition of no lateral

force, that for liquids to no lateral extension. The dis-

tinction should certainly have been pointed out ; but the

moduli are really comparable in respect of very important

effects, which Young probably had in his mind—viz. the

propagation of sound along a bar of the solid in one case,

and in the other through a fluid, whether unlimited or

contained in an unyielding tube.

As a great admirer of Dr. Young's work, I cannot

resist adding that if in some respects his treatment of

elasticity is defective, in others it is in advance of many
modern writings. Witness the following passage :

—

" There is, however, a limit beyond which the velocity of

a body striking another cannot be increased without over-

coming its resilience, and breaking it, however small the

bulk of the first body may be, and this limit depends

upon the inertia of the parts of the second body, which

must not be disregarded, when they are impelled with a

considerable velocity. For it is demonstrable that there

is a certain velocity, dependent on the nature of a sub-

stance, with which the eflect of any impulse or pressure is

transmitted through it ; a certain portion of time, which

is shorter, according as the body is more elastic, beirig

required for the propagation of the force through any part

of it ; and if the actual velocity of any impulse be in a

greater proportion to the velocity than the extension or

compression, of which the substance is capable, is to its

whole length, it is obvious that a separation must be

produced, since no parts can be extended or compressed

which are not yet affected by the impulse, and the length

of the portion affected at any instant is not sufficient to

allow the required extension or compression."

The theory of " bending " and of "torsion" are discussed

in Chapter XI. When the section of the rod deviates

from the circular form, the torsional problem becomes

rather complicated ; but a statement is given of some of

the interesting results of Saint Venant's investigations.

In his treatment of the compression of solids and liquids,

the author is able to make valuable contributions derived

from his own experimental work.

In the chapter on " gases," a long extract is given from

Boyle's " Defence of the Doctrine Touching the Spring

and Weight of the Air," in order to show how completely
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the writer had estabhshed his case in 1662. As to this

there can hardly be two opinions ; and Prof. Tait is fully

justified in insisting upon his objections to " Mariotte's

law." In Appendix I\'. a curious passage from Newton
is discussed, in which the illustrious author appears to

speak of Mariotte sarcastically. It is proper that these

matters should be put right ; but Prof. Tait is hardly im-

partial enough himself to succeed in enlisting the com-

plete sympathy of foreigners. Cases of glaring injustice

should be rectified ; but there will always be a tendency

(from which Englishmen cannot claim to be e.xempt) to

give a full measure of credit to one's own countrymen, if

only because one is better informed concerning their

labours.

There is one matter, suitable to an elementary work

which I should be glad to see included in a future edition,

viz., the principle of dynamical similarity, or the influence

of scale upon dynamical and physical phenomena. It often

happens that simple reasoning founded upon this prin-

ciple tells us nearly all that is to be learned from even a

successful mathematical investigation ; and in the very

numerous cases in which such an investigation is beyond
our powers, the principle gives us information of the

utmost importance. An example will make this clear

The pitch of a tuning-fork of homogeneous steel is de-

pendent upon the size and shape as well as upon the

elastic quality of the material ; but the matter is too

difficult for rigorous mathematical treatment. If, how-
ever,'it be asked. How does the pitch depend upon the size

of the fork, the shape and material being given ? we need
no complicated mathematics at all. The principle of

dynamical similarity tells us at once that the time of

vibration is proportional to the linear dimension.

Another example might be taken from a reaction which
Prof. Tait describes as specially complex— viz., collision.

A glass ball drops upon a marble floor from a height of

one foot. How does the size of the ball affect the strains

during collision and the danger of rupture ? The prin-

ciple teaches that if the scale of time be altered in the

same proportion as the scale of length, similarity is

secured, so that the strains are equal at corresponding

times and at corresponding places. Hence a larger ball

is not more likely to break than a smaller one, unless in

consequence of the greater ^/«r«//<j« of the strains. I feel

sure that in Prof. Tait's hands this very important and
fundamental principle might be made intelligible to the

great mass of physical students.

It would lead us too far to refer in detail to the various

subjects treated in the later chapters utrder capillarity,

diffusion, osmose, transpiration, viscosity, &c., but there

is one point that I should like to mention. The explana-

tion on p. 249 of the behaviour under water of drops of

ink and of solution of permanganate of potash assumes

the existence of a capillary tension in the surface separ-

ating the two fluids. In my own experiments on jets

with this very solution, I have never seen any tendency

to break up into drops (as, according to Savart and
Plateau, there would be in air), and have therefore

supposed that the capillary force was nil, or at any rate

very small. Moreover, theory shows that the force

depends entirely upon the suddenness of transition

between two media, which suddenness must be broken

down almost instantaneously when two miscible liquids

come into contact. As the matter stands there seems to

be here some discrepancy, which, perhaps. Prof Tait

could elucidate.

In his preface the author holds out hopes of further

volumes on the same plan, dealing with dynamics, sound,

and electricity. The readers of the present work will, I

am sure, join in the wish that the appearance of these

may be delayed no longer than is absolutely necessary.

R.WLEIGH

GRISEBACH'S "VEGETATION OF THE
EARTH"

Die Vegetation der Erde nach ihrer klimatischen Anordn-
ttng. Ein Abriss der vergleichenden Geographic der

PJlauzen. Von A. Grisebach. Zweite vermehrte und
berichtigte Auflage. 8vo. Vol. I., pp. 567 ; Vol. II.,

pp. 693. (Leipzig: Wilhelm Engelmann, 1884..)

FROM the date, and the statement on the title-page

that this is an augmented and corrected second
edition of a work which was published in 1871, it might
be expected that it contains the results of much more
recent investigation ; but an examination of the present

edition is very disappointing. Indeed, it is doi.'^Lful, to

say the least, whether it deserves the descriptive title

given to it ; for the " Ouellenschriften und Erlauterungen"

do not appear to contain a single additional reference, and
it is not easy to discover that it has a claim to be any-

thing more than a reprint, with some trifling alterations,

of the original edition of 1871. The author died in 1879,

so that one naturally looked to see who was the editor of

this edition, and it was only after much seeking that a

clue was found in a foot-note on p. 15 of the preface.

After the appearance of the " Vegetation der Erde," A.

Grisebach continued to write annual reports on the pro-

gress of geographical botany, and these, together with

other scattered articles, were published in a collective

form in 1880 by his eldest son, under the title, " Gesam-
melte Abhandlungen und kleinere Schriften zur Pflanzen-

geographie." From the foot-note in question it appears

that this son—a gentleman in the Consular service of his

country, and presumably unacquainted, or imperfectly

acquainted with botanical literature—edited the new
edition of the " Vegetation der Erde," "based upon the

corrections and additions left by the author." Now it is

perfectly certain that Grisebach regarded the annual re-

ports referred to as so many supplements to his greater

work, and the substance of which he would doubtless

have incorporated therein had he himself prepared a

second edition. Since his death, too, considerable addi-

tional information on geographical botany has come to

light ; and, what is more, it has been collected and
published in German by Drude, Engler, and others

; yet,

as already mentioned, the additions and corrections in

the present edition are merely trivial, and cannot be said

to enhance materially the value of the work. In a foot-

note to Grisebach's preface to Tchihatcheff's admirable

French edition of the original work, reproduced here, it

is stated that some additions of Grisebach's thereto are

here intercalated in their respective places. This is very

good, but why Tchihatchefif's copious annotations and

additions, recognised and sanctioned, as it were, by the

author himself, should be ignored in a second German
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edition, is incomprehensible, saving the assumption that

both with respect to his father's annual reports

and other sources, the son was wholly incapable of

doing his father justice. It is a pity that the

task of preparing a second German edition was
not entrusted to a competent botanist, because the

original work, apart from the uncompromising antagonism
to Evolution that pervades it, still occupies an undisputed

position in modern botanical literature. As it is, the

French edition is not merely an advance on the original

German— it is incomparably better than the second

German edition. It is only, however, fair that some justi-

fication of such assertions should be given. Taking the

chapter on Oceanic Islands as an example, it may be
confidently stated that no additional information is given

;

yet there is no branch of geographical botany that has
advanced more during the last decade than insular. On
the other hand Tchihatcheff embodies nearly all that was
known up to date. One slight alteration observed in this

chapter is—Madeira is stated to be 50 German geographi-

cal miles nearer Europe than the Azores, instead of 150,

as in the original. Then certain unfounded statements in

refutation of the arguments of other botanists concerning

the relationships of insular floras remain uncorrected.

Thus, in allusion to Sir Joseph Hooker's demonstration
(" Insular Floras," p. 7) that the vegetation of St. Helena
has, on the whole, its nearest affinities in South Africa, it

is objected, on the authority of Roxburgh, that three out

of the five genera named by Hooker were originally in-

troduced into the island from the Cape of Good Hope,
whereas an e.xamination of Roxburgh's enumeration of

the plants of St. Helena reveals the fact that the indi-

genous, and endemic, St. Helena species of the genera in

question were unknown to him, and his remarks apply

only to actually introduced species. Again, to repeat

in 1884 such statements as that the vegetation of Juan
Fernandez has little systematic relationship with that of

the Chilian or .Antarctic floras and that Pringlea an/i-

scorbntica is restricted to Kerguelen Island is unpardon-

able, because the contrary is now historical. Defects

such as those pointed out are numerous, but as they

are mostly due to the state of knowledge fifteen years ago,

the author of the work of that date is not to be blained

for them ; rather the present editor and publisher for

offering the public an old book as new.

W. BOTTING HEMSLEY

LETTERS TO THE EDITOR
{The Editor does not hold hiviselfresponsiblefor opinions expressed

by his correspondents. Neither can he tmdertake to return,
or to correspond with the writers of, rejected manuscripts.
No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance even

of communications containing interesting and novel facts. 1

Nomenclature in Elasticity

The word stress is used, sometimes in the sense of load, some-
times in that of load per unit area. Clearness, however,
requires these two ideas to be kept perfectly distinct, and there-
fore to be denoted by separate terras. Load U surely expressive
enough, or, if not, there is the more comprehensive word force:
why then use stress synonymously? It would be far belter to
reserve stress to signify load per unit area. This Prof Kennedy
(p. 269) calls intensty ofstress ; but why not stress simply ? The

word intensity is not in itself suggestive ot anything distinctive,

and is therefore useless.

Pressure 7a\A tension are terms used in the same loose manner,
though, when intended to represent force, they sometimes have
the word whole prefi.xed. Is it not better to say force when we
mean force ? We can then reserve pressure and tension as vector-

synonvms of stress in the sense of force per unit area, which is

indeed their usual tvle.

Another misused term is resilience, which sometimes denotes
the cvork done in producing proof strain in a body (Rankine's
definition), sometimes the work done per unit volume in produc-
ing /ro^ strain, sometimes the work done per unit volume in

producing any strain. I prefer, myself, the third definition : the

second would then be the proof resilience, and the first might be
called the strain-energy.

However, whatever terminology is finally agreed upon, let it

be perfectly definite and consistent.

In his Fig. i (p. 269) Prof Kennedy writes :
" Breaking

load, 18 '85 tons per square inch." According to his own
nomenclature, he should surely say: "intensity of breaking
stress 18 85 tons per square inch," and this I should prefer to

call simply the breaking stress—premising that for tons I should

write tons' weight. In this case, as the diameter is | inch, and
therefore the section '442 squ.-ire inch, the breaking load is 8'33

tons' weight. Similarly in the other figures.

Christ Church, Oxford Robert E. Baynes

Earthquake-Proof Buildings

Mr. Muir is quite correct as to the facts and date of the

introduction of the aseismatic tables into Japan. In 1869-70
seven aseismatic tables for carrying the lighting apparatus were
sent from here and erected in Japan, and Mr. Simpkins, who
has recently returned from Japan, informs me that there are

three in action at present. Two iron towers, 46 feet high, with
this arrangement at their base, were also constructed and shipped
for Japan, but the vessel was lost and no more were sent out, as

the engineer in charge—Mr. Brunton—took an unfavourable

view of their efficiency—his idea being that they would not

work, as lie considered that buildings of "great weight and
solidity, thereby adding to their inertia and checking their oscil-

lation, were best suited to meet the difficulty in Japan." Mb,
Milne's experiments with aseismatic tables have borne out Mr.
David Stevenson's original view as to their power of mitigating an
earthquake shock. For fuller information see Nature, vol.

XXX. p. 193. D. A. Stevenson
Edinburgh, August 3

A Mechanical Telephone

Having observed in this week's N.^ture a notice of a

"mechanical telephone " said to be brought from America, I

may state that so far back as 1878 I experimented on the trans-

mission of sounds by wires, and communicated the results ob-
tained, from a large number of experiments, to the Physical
Society of London in March, 1878 ; the paper being afterwards

published in the Philosophical A/agazine for August, 1878.

These experiments are referred to by the Count du Moncel in

his book on " The Telephone," published in 1879. I found no
difficulty in carrying on a conversation through wires laid in

various ways from room to room of a house ; and musical
sounds, breathing, and whistling were also readily transmitted,

and through most unlikely arrangements, such as a common wire

fence. Various materials were tried for the transmitting and re-

ceiving ends—disks of cardboard set in deepish rims being found
to give excellent results with a No. 16 copper wire. In one of

my experiments I found that the disks were not required, the

wire itself picking up and transmitting the sounds. The results

obtained were most interesting ; but as the range was necessarily

limited, it did not seem to me that there was much scope for

practical application. \V. J. MiLL.^R
100, Wellington Street, Glasgow, July 31

Electrical Phenomenon
About ten o'clock in the evening of July 23 a party of four of

us were standing at the head of the avenue leading to this house,

when we saw a feebly-luminous flash appear on the ground at a

distance of some thirty yards down the avenue. It rushed
towards lis with a wave-like motion, at a rate which I estimate

at thirty miles an hour, and seemed to envelop us for an instant.
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My left hand, which was hanging by my side, experienced pre-

cisely the same sensation as I have felt in receiving a shock

from a weak galvanic battery. About three minutes afterwards

we heard a peal of thunder, but, though we waited for some
time, we neither saw nor heard anything further.

The gardener, who was one of the four, thus describes what

he saw :— I thought it was a cloud of dust blowing up the

avenue, and before I could think how that could be when there

was not a breath of wind, I saw you three gentlemen covered for

a second in a bright light, and that was all. Another of the party

says that he obsen'ed what seemed to be a luminous cloud

running up the avenue with a wavy motion. When it reached the

party it rose off the ground and passed over the bodies of two

of them, casting a sort of flash on their shoulders. The distance

traversed was about twenty yards, and the time occupied between

two and three seconds. (My own estimate of distance and
velocity makes the time occupied almost exactly two seconds.)

The day had been extremely hot and sultry, as also had the

preceding day been, the thermometer readings being sometimes
80° F. in the shade.

On asking the gardener for further particulars, he tells me
that the distance traversed by the luminous cloud was about

forty yards, and that, when it had gone about half the distance,

he saw a flash of lightning in the direction of it, but sideways

;

also that the top of the cloud seemed to be three or four feet from

the ground, and it gradually rose higher as it came along. When
the cloud reached the party he saw one of them distinctly by its

light, the night being otherwise quite dark at the time ; and,

lastly, that the cloud went a few yards beyond the party into

the open space in front of the house, and then disappeared.

J. B. A. Watt
Marchfield, Davidson's Mains, Midlothian

Our Ancestors

During eight centuries—say to the time of the Norman con-

quest—one's direct ancestors amount to a far greater number
than would at first be contemplated. Taking three generations

to a century, one has father and mother (2), grandparents (4),

great-grandparents (8). At the end of the second century the

number of ancestors springs to 64. Following the calculation

you will find that at the end of eight centuries one is descended
from no less than 16,000,000 ancestors. Intermarriage of course

would reduce this estimate, and there is no doubt it must have
largely prevailed. But the figures are so enormous that, in

spite of all, I venture to suggest that the words " All ye are

brethren " are literally true.

(I)-

CO-ORDINATION OF THE SCIENTIFIC
BUREAUS OF THE U.S. GOVERNMENT

A MOVEMENT is on foot in the United States for

rearranging the various scientific departments of

the Government under one central authority, and a report

on the subject has been made by a committee of the

National Academy of Sciences, consisting of Gen. Meigs,

and Professors Trowbridge, Pickering, Young, Walker,
and Langley, appointed for the purpose. The Report is

published at length in Science. After referring to the

state of things in Europe in this respect, it gives a brief

account of the method in which such bureaus are organ-

ised in other countries ; discusses at some length the

character of the work done by the coast and geodetic and
the geological sur\-eys, especially in those points where
their provinces are similar, pointing out that two distinct

and independent trigonometric surveys of the United
States are now in process of execution ; distinguishes

between the military and meteorological work of the

Signal Ser\ice, and recommends their complete separa-

tion ; indicates the danger of duplication of work by the

Coast Survey and Hydrographic Office, but is not pre-

pared to recommend that the latter be detached in any
w-ay from the control of the Navy Department, nor that

the hydrographic work of the Coast Sur\-ey, for over forty

years conducted so satisfactorily, be separated from that

organisation, but suggests the lines on which it thinks

the Coast Survey should work ; lays down the principle

that the Government should not undertake any work
which can be equally well done by the enterprise of indi-

vidual investigators, and that such work should be con-
fined to what will " promote the general welfare of the

country ; '' urges the importance of a proper extension of

the trigonometrical survey of the United States ; and,

finally, recommends either the establishment of a depart-

ment of science, or of a mixed commission of nine

members—two of them scientific civilians to be appointed
by the president for six years, two scientific men from the

army and navy, three heads of the principal scientific

bureaus, together with the president of the National

Academy, and the secretary of the Smithsonian Insti-

tution.

To the Department of Science, or to the supervision of

this Commission, it would transfer the Coast Survey, the

Geological Survey, and the .Meteorological Bureau, and
establishing a physical laborator)', add to it a Bureau of

Weights and Measures, the functions of which are now
performed by the Coast Survey. The province of the

proposed Commission is amply defined.

In the course of the Report the Committee give an
interesting sketch of the work accomplished by the Coast
Survey.
The Coast Sur\-ey was originally organised for the

purpose of constructing maps and charts of the coast and
harbours for the benefit of commerce and navigation.

Conflicting opinions respecting the proper management
of the Survey led to the formation, in 1S43, of a board of

officers with the duty of reorganising the Sur\'ey. This
board submitted a plan which was enacted by Congress
into law, upon and under which law the Survey has

hitherto been executed. This plan provided for the co-

operation of military officers, naval officers, and civilians

in the various parts of the work. Under it the work of

the Coast Survey has been continued to the present

time.

In recent times a great extension of the field of opera-

tions of the Survey has been made, apparently looking to

a triangulation covering the entire territory of the United
States. The maps published annually with the report of

the Survey enable us to know the geodetic work it has

executed. It appears, from the maps accompanying the

report of 18S2, that on June 30 of that year a chain of

triangles had been extended throughout the entire length

of the Atlantic and Gulf coasts, and throughout about half

the Pacific coast. Besides these coast-lines, extensive

regions in the interior are seen to be triangulated. In

the north-east, the triangulation covers the greater part

of the States of New Hampshire, Vermont, and Massa-

chusetts, about half of Connecticut, and it also includes a

considerable part of the State of New York.

The reconnaissance has extended westward from the

New Jersey coast, so as to include the greater part of the

State of New Jersey, and a long strip in Pennsylvania.

From Pennsylvania, the extended line of primary triangu-

lation follow's the Alleghany Mountains into Northern

Alabama, and is now being continued across the country

to Memphis.
A triangulation of the Mississippi River was extended

from its mouth nearly to Memphis, where it would meet

the last-described chain of triangles. The chain connect-

ing the Atlantic and Pacific coasts has been completed

nearly across the State of Nevada, and the reconnaissance

includes nearly half of Utah Territory. The line is also

surveved at various points in Colorado, Kansas, Missouri,

and Illinois. Besides all this, isolated regions in Wis-

consin, Indiana, Illinois, Ohio, Kentucky, and Tennessee

have been reconnoitred by the Coast and Geodetic Survey,

in a way indicative of a plan designed ultimately to cover

the entire territory. As its appropriations for some years

past have made provision for the collection of data for a

general map of the United States, we may fairly regard
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the Coast and Geodetic Survey as having undertaken a

trigonometric survey of the whole United States.

The general views of the Committee respecting the

working of the departments of the Government are worthy
of special attention. They conceive it to be a sound
principle that Congress should not undertake any work
which can be equally well done by the enterprise of indi-

vidual investigators. The leading universities are con-

stantly increasing the means of scientific research by their

professors and students ; and, while the Government may
with propriety encourage and cooperate with them, there

is no reason why it should compete with them. The
scientific work of the Go\-ernment ought not, therefore,

to be such as can be undertaken by individuals. It

should also be confined to the increase and systematisa-

tion of knowledge tending " to promote the general wel-

fare'' of the country. Within these two restrictions there

is a large and increasing field, which is only partly occu-
pied by the organisations now under consideration.

The attention of Congress should be directed to the

fact that the administration of a scientific bureau or

department involves greater difficulties than that of a

purely business department. The connections between
the work done and the results ultimately to be attained

for the public are not at all obvious to the people and
press, and thus the great benefit of vigilant watching and
constant criticism is wanting. Again : its administration

requires a combination of scientific knowledge with

administrative ability, which is more difficult to command
than either of these qualities separately. These diffi-

culties are intensified by the absence of any central

authorit)' to control the work of a Government scientific

organisation. Each head of a scientific oi-ganisation is

now practically absolutely independent, and, in his indi-

vidual judgment of what his organisation shall do, is con-

trolled only by Congress itself, acting only through its

annual appropriation bills. The Committee conceive that

this state of things calls for measures of reform.

A feature of such reform will be the collection of the

organisations now under consideration, together with such
other scientific bureaus as Congress may see fit to include

in the scheme, under one central authority, to be recog-

nised as responsible for, .ind controlling generally, the
scientific operations of the Government. Various forms
of such an authority might be devised, the choice of
which will some day be made by Congress. The best

form would be, in the opinion of the Committee, perhaps,
the establishment of a " department of science," the head
of which should be an administrator familiar with scien-

tific affairs, but not necessarily an investigator in any
special branch.

" Your Committee," the Report concludes, " states only

the general sentiment and wish of men of science, when
it says that its members believe the time is near when the

country will demand the institution of a branch of the

executive government devoted especially to the direction

and control of all the purely scientific work of the Govern-
ment. In this da\' the pursuit of science itself is, visibly

to all men of education, directly connected with the pro-

motion of the general welfare.
" .Should such a department be now impracticable,

should public opinion not be now ready for it, the next
best measure, in the opinion of scientific men, would be
to transfer all such work or bureaus to some one executive
department. Keeping in mind what has been said re-

specting the two classes of work under the Signal Service,

we are of opinion that the functions of the several organ-
isations uiider consideration could now be most advan-
tageously divided among perhaps four bureaus, viz. :

—

" I. The Coast and Interior Survey, to be concerned
principally with geodesy and hydrography, and to consist
of the present Coast and Geodetic Survey.

"2. The Geological Survey, to comprise the present
Geological Survev with its organisation unchanged.

" 3 The Meteorological Bureau, to which should be
transferred so much of the present personnel and functions

of the chief signal office as are not necessary to the

military duties of that office.

" 4. A physical observatory, to investigate the laws of

solar and terrestrial radiation, and their application to

meteorology, with such other investigations in exact

science as the Government might assign to it. In this

connection, attention is called to a resolution passed by
the recent Electrical Conference in Philadelphia, request-

ing the establishment, by the Government, of a Bureau of

Electrical Standards. We are of opinion that the func-

tions of the Bureau of Weights and Measures, now per-

formed by the Coast Survey, could be advantageously
transferred to the proposed bureau, and extended so as

to include electrical measures.
" The members of your committee are conscious that

placing these bureaus under one department would not

necessarily result in the proper co-ordination of their

work, because the head of such department would prob-

ably find it impracticable to enter into the consideration

of all details necessary to that purpose. It appears to us

that the evils already pointed out require, in any case,

the organisation of a permanent Commission to prescribe

a general policy for each of these bureaus. The functions

of this Commission would be :
—

" I. To examine, improve, and approve the plans of

work proposed by the several bureaus, and to revise their

estimates in accordance with such plan. The perform-

ance of this duty would require consultation with their

chiefs generally and separately respecting the character

of their work, and they should be members of the

Commission.
" 2. To approve in detail the methods of expenditure

of the appropriations.
" 3. To recommend such measures as they deem neces-

sary to the efficiency of the bureaus under their super-

vision. It should, however, be understood that this

Commission is not charged with purely administrative

responsibility. It prescribes what shall be done, and
recommends any measures necessary to secure that

object, but does not concern itself with administrative

details.
" We submit the following as a suggestion for the

formation 3.\\A persoiine/ oi such a Commission ;

—

"The Commission shall consist "of (i) the President of

the National Academy of Sciences ; (2) the Secretary of

the Smithsonian Institution ; (3) and (4) two civilians of

high scientific reputation, not otherwise in the Govern-
ment service, to be appointed by the President of the

United States for the term of six years
; (5) one officer of

the Corps of Engineers of the army
; (6) one Professor

of Mathematics in the navy, skilled in astronomy—these
two to be designated by the President of the United
States for a term of six years—who, with (7) the Superin-

tendent of the Coast and Geodetic Survey
; (8) the

Director of the Geological Survey ; and (9) the officer in

charge of the Meteorological Service ; shall constitute

the Commission of . The Secretary of the

department shall be ^.r officio President of the Com-
mission.

" The members of the Commission, for their services as

such, shall each be paid by the United States compensa-
tion in the sum of dollars per annum. Their neces-

sary transportation and travelling expenses shall be pro-

vided for as are those of the officers of the army and navy

when travelling on public business or duty, to be paid out

of the appropriations for the services under their super-

vision.

"The Commission shall meet in Washington, D.C., for

the transaction of business, not less than four times a

year ; but the President of the Commission may convene

it whenever in his judgment the exigencies of the service

require a meeting.
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" The Commission shall be attached to the office of the

secretary of the department of , and under his super-

intendence shall exercise a general control over the plans

of work of the Coast and Geodetic Survey, the Geological

Survey, and the Meteorological Service, and shall have

the charge and custody of all the archives, books, docu-

ments, drawings, models, returns, apparatus, instruments,

and all other things appertaining to the Commission.
" The estimates of the heads of these bureaus or offices

shall pass through the Commission for revision and
approval ; and, after the annual appropriations have
been made, no money shall be expended under them,

except after revision and approval by the Commission of

projects submitted by these bureaus in compliance with

such projects.
" If at any time publjc money is being spent by any of

these bureaus not in accordance with the views of the

Commission, the Commission shall notify the proper
auditor of the fact."

Our readers are already aware that the Congressional

Committee appointed to consider the organisation of the

surveys and other scientific work of the Government
made no report at the last Session of Congress. The
Commission was, however, continued as a Commission of

the succeeding Congress. The expired places of Messrs.

Pendleton and Lyman were filled by new appointments
from the members elected to the next Congress. A meet-
ing of the reorganised body has been held, which ad-

journed until next November without coming to any
definite conclusion respecting the measures to be finally

proposed. Before adjourning. Major Powell was author-

ised to make public the testimony which he had laid

before them on difterent occasions, and which covers
most of the points to be acted on by the Commission.

Major Powell's statements naturally include a very

detailed account of the methods, work, organisation, and
expenses of the Survey over which he presides. He also

submitted his views upon the best method of consolidating

the geological and coast surveys with the other scientific

bureaus of the Government. This is the really important
question before the Commission, since upon its decision

must turn the general efficiency of the Government scien-

tific service for a long time to come. The necessity for

some such consolidation is strongly felt in Congress as
well as outside of it. The one danger to be avoided is

that of some hasty plan being adopted which may suit

the exigencies of the moment, but may not work well

after those exigencies have passed.

One very strong reason for placing the scientific bureaus
under one head, or in one department, is that scientific

work has many features peculiar to itself, which require
it to be conducted upon principles different in some
respects from those which prevail in other departments.
The head of an ordinary bureau or department of the
government, and indeed every man in public life, is con-
versant only with offices and duties which there is no
serious difficulty in satisfactorily filling, with the aid of
that knowledge of men and of the world which he ac-
quires through his daily intercourse with others. Such a
person is accustomed to finding scores of candidates for

every office, from whom a suitable selectionis always poss-
ible. The idea of an office for which there may be no
applicants, or, if there are any, for which it is morally
certain that the applicants are all unfitted, no matter how
good their recommendations, is one which he finds it

difficult to assimilate. Indeed, in the case of the purely
scientific office, the ability to find the proper men must
be a part of the life education of the man who is to make
the selection. It is safe to say that the best officers who
have served in the coast and geological surveys are men
who, under the ordinary system of Government .appoint-
ments, would never have been heard of in connection
with the positions which they so ably fill.

The same thine is true of the administration of a

scientific bureau. No uniform system can be devised which
will apply to all the details of a great scientific work.
When we go beyond the regular routine operations it is

needful that the duties shall be accommodated to the man,
and that in many cases a larger measure of liberty shall

be allowed the latter than could be tolerated in the usual

operations of a Government department. All this re-

quires, on the part of the administrative head of the
department, an appreciation of the subject which can only
be acquired by long familiarity. If the head is not specially

charged with mastering the peculiar methods of admini-
stration thus rendered necessary, the chances are that he
will fall into one of two opposite errors : either he will

leave the heads of the scientific bureaus to manage things

in their own way, without any administrative control

whatever, or he will exert his authority in such a way as

to endanger the efficiency of the work. The former is

undoubtedly the more natural course to take, and thus
arise the friction and duplication of work which so
seriously impair efficiency and discipline.

Yet another feature of Government scientific work is

that it is far removed from that public criticism which is

so conducive to efficiency in other branches of the service.

It is difficult to conceive that such a state of things as

was exhibited by the surveys of the territories ten years
ago could have existed in the performance of any work
with which the public were conversant. At that time we
had at least two independent surveys of the territories,

prosecuted by different departments of the Government
and with nominally different objects, but which were
practically identical in their actual work. The officers in

charge were independently surveying and mapping the

very same regions. At the time that Hayden's Atlas of

Colorado was published, Capt. Wheeler was engaged in

surveying Colorado and making maps of the territory

substantially identical in their objects with those of

Hayden. Both surveys were intended to cover the whole
public domain.
Nothing quite so bad as this is likely to arise in the

future. But there is still room for much duplication of

work as well as taste through competition in getting pos-

session of particular fields. As a general rule, the head
of a department is quite ready to approve of any ex-

tension of work which any of his bureau officers ma>- pro-

pose, and has not always time to learn that the same
work is being done, or might be better done, by some
other department. The annual provision which Congress

has got into the habit of inserting into the appropriations

for the Signal Office
—" provided that hereafter the work

of no other department, bureau, or commission authorised

by law shall be duplicated by this bureau "— is not quite

satisfactory : it leaves open the question whether any
proposed work is " the work of any other department,

bureau, or commission."
The report of the National Academy of Sciences pro-

poses to remedy some of these evils by placing the

general policy of the scientific bureaus under the control

of a mi.\ed commission, organised somewhat after the

plan of the Lighthouse Board. If the bureaus are to re-

main separate, w-e see no better plan than this for securing

the proper coordination of their work ; but Major Powell

points out certain difficulties in the way of its successful

operation. His strongest objection is, that subordinate

officers of various departments would have to practically

control the work, thus reducing the heads of the depart-

ments to channels for transmitting instructions. If the

proposed Commission were to assume any administrative

control of the work, this objection would certainly be fatal.

The official responsibility of the head of a department

for the work of his bureaus should not be interfered with.

But the report of the Academy expressly disclaims

charging the Commission with any administrative respon-

sibility. Its sole function was to prescribe the policy of

the bureaus : that is, to decide what each one should do.



320 NA TURE \AMgust 6,

and what each one should refrain from doing, the whole

execution of the work decided upon being left completely

in the hands of the regular authorities. We see no reason

why this should be " irksome " to the heads of the depart-

ments. We also feel that Major Powell assigns undue
importance to the influence of the single military officer

proposed by the Academy as one of the nine members of

the Commission. It is not so clear to us, as it seems to

be to him, that one such officer could leaven the whole

lump of the Commission with ideas of military discipline

unsuitable to the conduct of a scientific bureau.

But however favourably we may view the plan of this

Commission, we must hold that the consolidation of the

bureaus under a single head, or in a single department,

would give far more assurance of efficiency. Especially

is this the case with the two national surveys. Their
work now covers the same fields, and their mutual inter-

dependence is such that they should work under a com-
mon plan. The Geological Survey requires for its proper

execution certain geodetic and astronomical work, the

execution of which is not within the proper province of

the geologist. It is absolutelynecessary that this geodetic

and astronomical work should be so planned and executed

as to meet the wants of the Geological Survey, and at

the same time it is the proper function of the geodetic

survey. We are informed by Major Powell that he makes
use of all the coast-survey results so far as they are avail-

able, but he does not indicate what fraction of his labour

is thus saved ; and it goes without saying that he has no
authority, directly or indirectly, to require that the coast

and geodetic survey shall do anything which he may want
done.
Among the suggestions made by Major Powell was one

that all the scientific bureaus should be placed under the

general direction of the regents of the Smithsonian Institu-

tion. This does not appear to have been considered practic-

able, and was not further urged by the director himself.

One of the possible plans is to place all these bureaus

under the interior department. The principal objection to

this course is that that department is already overloaded with

work, so that its head could not give the proper consider-

ation to the subject. Vet this is the simplest course, and
would certainly be an improvement on the present state

of things. The more effective course would be to form a

separate department of science and public works. To
this there seems to be no positive and serious obstacle

except the difficulty of getting any measure of the sort

enacted into a law\ The question whether the head of

the department should be a scientific expert or a public

administrator is an ulterior one, which need not be dis-

cussed at present. In the latter case the question of its

being regarded as a cabinet office would arise. There
will be little hesitation in deciding this question in the

negative.

THE LICK OBSERVATORY^
n^HE Lick Observatory, in its present condition on the
'• summit of Mount Hamilton, California, is so nearly
completed, with the exception of the great telescope, that

the institution may now be sketched to advantage in its

permanent form. In an early issue of Science, therefore,

this enterprise will be traced through its various stages,

from the inception onward. Astronomers have been slow
to avail themselves of the great advantages of mountain
elevation and isolation in the prosecution of astronomical
research, partly because of the pecuniary outlay attending
the necessary e.xpeditions, but chiefly because some of the
earlier expeditions to mountain summits were not attended
with results of especial importance, and, on good theoreti-

cal grounds, the meteorological conditions of such stations

appeared likely to be so unfavourable as to counterbalance
fully the advantages to_ be derived from mere elevation.

* From Science.

.And besides, the evidence derived from the two most
famous expeditions—that of Prof C. Piazzi Smythe to the

Peak of Teneriffe and of Mr. William Lassell to Malta-
was so contradictory in character as to afford very good
ground for abandoning the hope of immediate advantage

to astronomy from superior elevations.

It is not possible to say how far Mr. James Lick was
acquainted with these endeavours of scientific men ; nor

need the immediate circumstances; or events which im-

pelled him to his extraordinary astronomical bequest be

considered here. Prof Newcomb points out the fact that

his movement followed close upon the completion of the

great Washington telescope in 1873, then the largest in

existence. Had Mr. Lick known the opinions of the best

astronomers on the subject of mountain observatories,

and the likelihood of securing, on elevated and isolated

peaks, results at all commensurate with the trouble and
expense of occupying such stations, he would have found

very little to encourage the project. In this case, how-

ever, as very often before, a little experience has proved

to be worth more than an indefinite amount of scientific

theorising. It has been said that the scheme of building
" a powerful telescope, superior to and more powerful

than any yet made," w^as the nearest of all to the heart

of Mr. Lick : there is abundant evidence that this is true
;

and it may be also true that he regarded the Observatory

as an appendage of the telescope. But the course of

subsequent events has proved it a matter for sincere

gratulation in astronomical circles that he ever regarded

either the Observatory or the telescope at all ;
for, had

not the prospective researches with the great telescope

arrested his attention, there is very little reason for be-

lieving that, in so far as he was concerned, astronomical

science would ever have been in a position to reap benefit

from the splendidly equipped Observatory which already

exists on the summit of Mount Hamilton.

That Mr. Lick was bound, heart and soul, in the

project, not only of a great telescope, but of the best

possible location for it, is evident from the fact that, when
nearing his eightieth year, and although oppressed with

physical infirmity, he resolutely undertook a waggon
journey of some forty miles or more, reclining on a

mattress, all for the sake of investigating a proposed

mountain site in person. His solicitous concern for the

enterprise was very marked. Those who knew him best

say that, if his practical knowledge of astronomy had

been greater, he would have given every penny of his vast

fortune for the great telescope, and the Observatory and

its endowment. He would have recognised, too, the

great improbability of such an institution being com-

pleted within a period of a few short years, and would

thus have been led to provide for the reasonable use of

the instrumental equipment as fast as it was put in place

on the mountain. The failure to make such provision

constitutes the chief point of unfavourable criticism on

the part of astronomers, and is in many respects unfor-

tunate ; but sundry advantages also have arisen from it,

which may be recognised with more profit, particularly as

this condition of things must remain unalterable until the

great telescope is completed, and the entire institution

comes under the administration of the L'niversity of

California, in full accord with the terms of Mr. Lick's

bequest.

Five years ago no one could have anticipated that the

year 1886 must pass with the great telescope still un-

finished. It is worthy of note, however, that, while the

delay in obtaining the necessary glass for the objective

has proved so great an embarrassment to the work of the

opticians, it has not as yet sensibly impeded the pro-

gress of the construction of the Observatory itself To
this fact we alluded at p. 377 of the current volume of

Science, stating as well the very reasonable grounds for

the belief that the plans of the Lick trustees, in so far as

they pertain to the construction of the great telescope
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and the conjoint Observatory, will be completely executed

at the close of the year 1887. With its unparalleled in-

strumental equipment, and an unusual endowment for

the prosecution of astronomical research ; located where
the sky is cloudless most of the year, and at such an
elevation as to be above the clouds a great part of the

remainder ; and situate in a region, too, where the

steadiness of the air permits astronomical measure-

ment of the highest precision to proceed uninterruptedly

throughout the entire night for months at a time,—the

Lick Observatory is destined, under prudent manage-
ment, to take its place at once in the foremost rank ; and,

although it is the first established mountain observatory,

it may well expect to hold its own in the emulation of

similar institutions which may subsequently be inaugur-

ated at greater elevations.

TWILIGHT^
THIS essay, an extract from a more comprehensive

work on the problem of twilight, which the author
hopes to conclude in the course of this year, and embodying
a lecture recently delivered by him both in Hamburg and
Leipzig, describes the phenomena of twilight in general

and of the remarkable sky-glows of the winter of 1SS3 in

particular, with clearness, fullness, and exactness, and
explains the physical causes of these phenomena from a

special and mature study of that universally interesting

field of observation, by numerous highly pertinent and
illustrative experiments, and altogether in a manner which
should bring home, even to the unscientitic reader, a new
sense and a new intelligence of the painting offered anew
every morning and evening to the study and delight of

man universally.

.•\fter relating and taking measure of the stupendous
outburst of Krakatoa and the brilliant glows involving

nearly the whole earth for a long period after that event,

and comparing these two consecutive phenomena with

the analogous phenomena of the outburst of " Graham
Island" in 1S31, followed by brilliant twilights and
peculiar blue and violet sun colours, attracting the ad-

miration, in particular, of Italy, France, and Germany,
the book addresses itself to the task of investigating the

physical laws concatening these two apparently hetero-

geneous phenomena, and why all volcanic outbursts are

not attended by the same wonderful optic displays.

While each particle of dust, smoke, or fog causes a
bending or diffraction of the light, a collective effect,

comprehending a brilliant development of colours, is pro-

duced only when all the particles of matter are of equal
size and are distributed uniformly in space—a condition

not even most remotely fullilled in the case of ordinary
smoke and fog. Diffraction includes the lateral dispersion

of the light, which is all the more efficient the nearer the

edges lie to each other, and therefore the smaller the
particles are, and also the " interference " of like-coloured

rays of light. When a red light falls, for example, on a
fine glass thread or a diamond stroke scratched into glass,

the shadow will consist not of one thin black line, but of
a whole system of parallel stripes alternately dark and
brilliant, i.t'. black and red. When, again, a white light

falls on the diamond stroke, the reflection shows a system
of parallel stripes glowing in all the colours of the rain-

bow. In the case of a single line the development of
colours is indeed so small as to be scarcely perceptible,

but with many thousand lines of exactly the same breadth,

and situated at exactly the same distance from one
another, the reflex image is such that, taken up on a

white screen, it is visible at great distances. Perfectly

corresponding is the case with granules of dust. The
shadow of a single granule of dust in red hght consists of

* " Die Danimerungserscheinungen Im Jahre i333 und ihre physikalische
Erklarung." Von J. Kiessling, Professor am Johanneum zu Hamburg.
(Hamburg uad Leipzig. iSSj .)

a system of concentric rings, alternately dark and redly
luminous, which are all the broader the smaller is the

granule. In white light, on the other hand, the shadow
of the granule consists of alternately dark and bright rain-

bow coloured rings. If the dust granules are all of the

same size, then will the like-coloured rings pretty nearly

coincide, and, in the case of a sufficiently large number of

granules, the reflex image will be composed of coloured
rings of great luminousness. If, on the other hand, the

dust-granules are of different size, then will all the different

colours coincide, and, according to a well-known optic

law, the image will be colourless. The image of a dust-

cloud may, therefore, be rich in colours, poor in colours,

or colourless, according as the particles of dust of which
it is composed are of the same or of different size.

The experiments of Coulier and Mascart, extended by
Aitkin, have demonstrated that in a perfectly moist air,

no formation of fog is possible, however much the tem-
perature is lowered, so long as the air is absolutely free

of dust ; and that the more air, sufficiently moist, is

charged with such foreign particles, the more intense is

the formation of fog under a sufficient lowering of the

temperature or pressure of the air. Let filtered and com-
pletely moist air in a glass ball have its pressure dimi-
nished, then will only a few particles of fog reveal them-
selves to the most careful inspection, even under the

powerful light of an electric lamp—particles of fog which,
moreover, yield not the slightest coloured image. Admit
now into this filtered air a few cubic millimetres of ordin-

ary house air, then will a very fine, silvery, transparent
fog at once form itself, of such slight density that even in

the case of a considerable area of it the transparency of

the atmosphere would be but very little afiected. At the

first moment of its formation let a reflected image of the

sun, or the reflected light of an electric lamp, be viewed
through it : the image will be seen surrounded by an in-

tensely luminous blue or greenish light, with a broad,

reddish ring, the colouring of which may range through
all stages from brilliant purple red to the most delicate

pale pink.

The phenomena of colour produced and explained by
experiments of the above description are made to serve

as the key to the more extensive but essentially identical

phenomena composing the total process of twilight, which
is distributed, like a spectacular play, into three acts with

a prelude, and sometimes, though comparatively seldom,
an afterlude—parts which, however, are not strictly dis-

tinguished in time, but occur to some extent simulta-

neously and overlap each other ; as also to the compara-
tively unimportant deviations—apart from the intensity

of colouring—from the normal course, which obtained in

the remarkable sky-glows that arrested universal atten-

tion throughout the fall and winter of 1883.

HENRY MILNE-EDWARDS
HENRY MILNE-EDWARDS was born at Bruges

in October, iSoo. Having completed his elementary
studies in Belgium he attended medical lectures in Paris,

where he took his diploma in medicine in 1823. While
he retained an interest in medical and surgical pursuits

until late in life, and was a member of the Academy of
Medicine, Paris, of the Medical Societies of London,
Edinburgh, &c., his earliest passion seems to have been
for the study of natural history, and he soon abandoned
the practice of his profession and devoted himself to

scientific researches among the lower forms of animal
life.

During the years 1S26 and 182S, in company with his

friend and fellow-labourer Audouin, the assistant to

Lamarck and Latreille, he made a careful study of the

various invertebrates to be met with on the coasts at

Granville, around the Isles at Chansey, and as far as

Cape Frehel. A member of the French Academy was,
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during 1828, engaged on some hydrographical work off

this coast, and good-naturedly assisted the Httoral zone
workers, enabHng them to use the dredge in somewhat
deeper water than they could reach from a row-boat. The
results of these investigations were laid before the

Academy of Sciences in July and November, 1829, and
foiTOed the subject of an elaborate report presented to the
Academy in November, 1830, by Cuvier, Dumerit, and
Latreille, Baron Cuvier being the writer of the report. In
this memoir, for the first time so far as we know, the idea
of zones of marine life is promulgated ; these were four
in number. A considerable portion of the memoir is

devoted to the subject of the bristles in Annelids and to a
description and classification of the Annelids of the coast
of France. The reporters did not hesitate to express
their satisfaction with the work the two friends had done,
calling the special attention of the Academy to the
" eftbrts heureux par lesquels ces deux habiles naturalistes

sont parvenus a enrichir la Faune franqaise d'espfeces si

nouvelles et si curieuses, et la zoologie en general d'observa-
tionssi interessantes." These happy eftbrts were but the
forerunners of others carried on, in the case of Milne-
Edwards, throughout a lengthened life.

hi 1S41 Milne-Edwards was appointed to the Professor-
ship of Natural History in the College Royal de Henri I\\,

and about the same time we find him holding the Chair
of Zoology and Comparative Physiology at the Faculty of

Sciences, of which Faculty he was afterwards the Dean.
On his friend Audouin's death, he was made Professor of
Entomology at the Museum, Jardin des Plantes.

A considerable number of original memoirs, the titles of
which it is here unnecessary to detail, were published
about this period by Milne-Edwards in the Annales dcs

Sciences NaturelUs. This famous periodical first

appeared in 1S24, under the editorship of Audouin,
Brogniart and Dumas. In 1834 the second series, from
which geology and mineralogy were excluded, com-
menced under the joint editorship, for the zoological
portion, of Audouin and Milne-Edwards, so that for now
fifty years the zoological department has been under his

management.
While labours as important as they were numerous

secured for H. Milne-Edwards a high position among
men of science, his name was also universally well-

known and made popular by his elementary works on
zoology. His " Elements de Zoologie" were published in

1834 and were reissued in 1851 as a " Cours dldmentaire
de Zoologie." This w-ork had an enormous circulation in

France, and has not only been translated into several
other languages, but also, until almost the other day, it

fomied the stock-in-trade, either as to its text or its

illustrations, of most of the many small elementary works
on natural history published in Europe.

In 1838 Milne-Edwards was elected a member of the
Academy of Sciences in the section of anatomy and
zoology. He was made an officer of the Legion of Honour
in 1847, and a commander of this Order in 1861. In
1862 he succeeded Isidore Geoftroy Saint- Hilaire as Pro-
fessor of 'Zoology at the Jardin des Plantes, and in a
year or two afterwards was made assistant director of the
museum.

Of his more important works as distinct from his
memoirs may be mentioned his " Histoire naturelle des
Crustacds," 1834-40. In this he was assisted by his friend
Audouin, and it long remained as a standard authority on
this group.
The " Histoire naturelle des Coralliares," 1857-60, was

commenced after Milne-Edwards's return, in 1834, from
a collectingtour on the coast of Algeria ; but in 1S47, in
order to satisfy the calls of his publishers, he associated
Jules Haime, so well known for his memoirs on the
Polyps in the Palaontographical Society of London
and in the Annales des Sciences Naturelles, with him in

this work; but the death of Haime in 1856 compelled

Milne-Edwards to complete the work himself. It is in

a few tender words dedicated to the memory of Jules
Haime.
" Legons sur la Physiologie et I'Anatomie comparde de

I'Homme et des Animaux" were published between 1857
and 1 88 1, in fourteen volumes. The series is dedicated
to his friend, M. J. Dumas, to whom he had dedicated
the first work of his early pen. These lectures will always
possess an importance to the student, from the immense
mass of details, accompanied with copious references to

the labours of others, that are brought within a limited
compass.

" Recherches anatomiques et zoologiques faites pendant
un Voyage sur les Cotes de la Sicile, &c.," forms a splen-

did quarto volume of over 850 pages, which are illus-

trated with nearly 100 coloured plates. This work is, for

the most part, a corrected report of a series of memoirs
contributed to the Annales des Sciences Naturelles by
Milne-Edwards, A. de Ouatrefages, and Emile Blanchard.
There can be little cjuestion that the name of H. Milne-

Edwards will alwaj'S rank high among the naturalists of
the first half of the nineteenth century, and for years he
was incontestibly one of the leaders of zoology. He was
among the first who, not content with the study of the
dead forms of animal life, made prolonged visits to the
sea-coasts to study the living forms and to investigate

their habits. These were days before biological stations

were thought of and when the details of geographical dis-

tribution were little known. That Milne-Edwards's study
of the geographical distribution of the lower forms of
Invertebrates led him to the theory of there being centres
of creation was what, from a purely zoological point of

view, might have been expected ; and when larger and
truer views burst upon the world through the genius of
Darwin, Milne-Edwards's mind, already preoccupied, was
never altogether able to take them in. By the student of
biology Milne-Edwards will be remembered by his theory

of the division of physiological labour, one which threw
an interesting light on many an intricate problem.
H. Milne-Edwards was an excellent linguist. English he

spoke like a native. In manner courteous, he was kindly

and affable to all. His house at the Jardin des Plantes
was for years the focus of attraction for all the men of

science in or visiting Paris. He was the possessor of a
splendid library, the treasures of which were most freely

at the services of students. He was a member of most
of the learned Academies of Europe and .America, and
the possessor of several orders of State. Full of years
and service, he died in Paris on July 29 last. As Geoffrey
Saint-Hilaire was on his death succeeded by his son
Isidore, so, happily for zoology, Henry Milne-Edwards
has, in his son Alphonse, handed down his name and
place to one every way worthy of both.

RADIANT LIGHT AND HEAT
Preliminary Notions

T T has been known from time immemorial that a suffi-

• ciently hot body when left to itself gives out light and
heat, and likewise grows cold. It has also been known
that a body not sufficiently hot to gi\e out light may yet

be capable of giving out heat, cooling as it does so.

If the above facts be studied scientifically they at once
give rise to a series of important issues, all of which we
are now in a position to reply to. These may be put in

the form of the following questions :

(i) Is radiant light a substance or, if not, what is it .-•

(2) With what velocity does it move through space ?

(3) Is radiant heat physically similar to radiant light ?

(4) What is meant by a hot body?

(5) In what manner is the issue of radiant light and
heat related to the cooling of the body .'

Of these i\\<t questions the second was the first to
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receive a solution, and this through the aid of astronomical

obserwntions.

Romer, a Danish astronomer, determined in 1675 the

velocity of light by means of the eclipses of Jupiter's

satellites. It so happens that the planes in which the

earth and Jupiter move around the sun, as well as the plane

in which Jupiter's satellites move around that planet, coin-

cide very nearly with each other. As a consequence the

first or nearest of Jupiter's satellites passes within the

shadow of the planet at inter\-n!s of 42hr. 28m. 36s.,

and thus becomes obscured.

Now, if light were to travel instantaneously from Jupiter

to the earth we should always see this obscuration at the

moinent when it took place. But even if light required

time to travel, yet if the earth were always at a constant

distance from Jupiter we should see the obscuration at a
constant interval of time after its occurrence. Now
Romer found that when the earth was furthest away from
Jupiter there was a retardation in the time of the occur-

rence equal to i6m. 36s., as compared with that when the

earth and Jupiter were nearest together.

It will be iseen from the diagram (Fig. i) that the

earth and Jupiter are nearest together when the earth is

between Jupiter and the sun, and that the two are furthest

apart when the sun is between the earth and Jupiter.
Hence it follows that the difference in the distances from
each other of the two planets in these two positions is

equal to the diameter of the earth's orbit, or 183,000,000
of miles. If, therefore, light takes 996 seconds to cross
this distance it ought to travel at the rate of 184,000 miles
per second.
The velocity of light has likewise been determined by

experiment. The arrangement for this purpose adopted by
Fizeau is the one most easily understood. It consists of a
toothed wheel, which may be made to revolve with great
rapidity. Now a ray of light is made to pass through one
of the intervals between the teeth, and to fall upon a reflect-

ing mirror placed at a considerable distance oft' in such a
manner that when the wheel is at rest the ray will be re-

flected back through the same interval. If, however, the
wheel is in rapid motion it is possible that during the time
which the ray takes to travel to the reflecting surface and
back again the wheel may have moved so much that the
ray is caught by the next tooth, and not allowed to pass
through ; while, if the motion be still more rapid, the ray
may get through the next interval, and so on. Without
entering more minutely into the conduct of the experi-
ment, it will at once be seen that we have here the means
of measuring the velocity of light.

By these and similar methods this velocity is now very
accurately known, and is found to be about 1 87,000 miles,
or 300,000 kilometres per second.
The evidence is very strong that all varieties of light,

whether red, orange, yellow, green, blue, indigo, or violet

move through vacant space with the same velocity.

Having thus briefly replied to the second of these
questions, let me now return to the first, and inquire as to
the nature of radiant light. We are able to conceive of
two, and only two, varieties of progress in space. The
one of these is the progress of actual matter, the other
the progress of a form. An arrow discharged from a
bow, or a bullet from a gun, represents the former of these,
while the ever-widening circles which follow the plunge

of a stone into a pool of water represent the latter. 1 he
progress which is visible when the wind blows along a

field of corn or grass is another good illustration of a

moving form. Here the corn or the grass is certainly not

carried along, and if the wind is so carried, yet we cannot
see the wind. What we see is an advancing form due to

the oscillating motion of the various heads of corn or

blades of grass. In like manner when a cannon or a gun
is discharged at some distance from us the noise reaches

our ear after a greater or less interval, depending upon
the distance. Here it would be absurd to suppose that

certain particles of air had been shot all the way from
the cannon into our ear with the constant velocity of 1,100

feet per second—this velocity in the case of a gun or

pistol being likewise the same as when the inost powerful

cannon is discharged. It is well known that in this in-

stance a blow is given to the air, thus causing an arrange-

ment of condensed and rarified particles which progresses

with a certain definite velocity. The speed of progress

of this form may either be determined by direct experi-

ment, or by calculation founded on the well known
properties of air—the two methods agreeing perfectly well

together.

Now in many respects there is a strong analogy between
sound and light, and these very questions which have
been asked for sound are equally appropriate in the case

of light. Can it be thought likely that hot bodies emit

myriads of very small particles, which pass through space
with the enormous velocity of 187,000 miles per second ?

or again, is it likely that this velocity should be precisely

the same for all bodies and for all temperatures ?

It is a singular circumstance that the illustrious

Newton, to whom science owes so much, and one of

whose achievements was a correct, or nearly correct,

analysis of the conditions of undulatory motion in air,

should nevertheless have become a powerful advocate of

the corpuscular theor>' of light, thus lending his great

authority to retard the progress of the rival theory, which
represents light as an undulatory motion, similar in many
respects to that which constitutes sound.

It is to Huyghens in the first place, and to Young and
Fresnel in more recent times, that we owe the establish-

ment of the undulatory theory of light upon so firm a

basis that the older hypothesis is now entirely forgotten,

or regarded only as a scientific curiosity.

There are two ways in which a theory may break down.
Its various assumptions may display a great lack of living

energv, or, in other words, may exhibit inability to expand
themselves so as to incorporate a large volume of fact. Each
new fact would thus imply the construction of a fresh

assumption, so that there would be as many hypotheses

as facts. A cumbrous structure of this kind, it is need-

less to say, would be utterly useless as a scientific

instrument, and would finally fall to pieces from its own
weight.

Another mode in which such a theory may break down
is by the promulgation of some statement which is ulti-

mately found to be contrary to fact. The corpuscular

theory of light has broken down in both of these direc-

tions. For, in the first place, it had to be propped up by
many fresh assumptions devised solely for the purpose of

explaining fresh facts, and wholly useless in any other

respect. In the next place one of its fundamental state-

ments was ultimately contradicted by an appeal to experi-

ment, carried out by M. Foucault, an eminent French
observer. According to the corpuscular theory, or that

of emission, the velocity of light ought to be greater

in water than in air. On the other hand, according to the

undulatory theory, the velocity in water is less than in air.

If, therefore, it can be shown that light moves faster in air

than in water then the undulatory theory is right ; if the

contrary, then the theory of emissions is right. Foucault

succeeded in showing by an experimental method that

light travels faster in air than in water, and this result has
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ever since been considered as decisive in favour of the

iindulatorj- theor)'.

We come now to our third question : Is radiant heat
physically similar to raniant light? Here the difficulty is

an instrumental one ; the difficulty, k\ fact, of inventing
something which shall do for dark heat what the eye can
do for light.

At a comparatively early period Sir John Leslie devised
his dijfferential thermometer, with which he was able to

obtain valuable results, to be hereafter alluded to. In this

instrument we have two bulbs, A and b, filled with air,

and connected together by a bent tube (Fig. 2) the lower

portion of which is filled with some coloured liquid, which
ought not to be volatile. Let us begin by supposing that

both bulbs are of the same temperature, and that under
these circumstances the air is at the same pressure in both.

The line between C and D, the surfaces of the liquid, in

the two tubes will consequently be horizontal. Now
suppose that the bulb A is heated, its air pressure is in

consequence increased, and hence the liquid will be pushed
down at c and up at d. In like manner if B is heated
the liquid will be pushed down at D and up at c, and the

change may be roughly taken as proportional to the
difference in temperature between the two bulbs, this

difference being supposed to be small. If, however, both
bulbs are heated simultaneously, and to the same extent,

there will be no motion in the liquid, inasmuch as there
will be no difference in pressure of the air of the two
bulbs.

In consequence of this mode of action the instrument
has received the name of the differential thermometer ;

indeed, it is abundantly evident that what is measured is

not the absolute temperature of A and B, but only the
difference in temperature between the two.

Delicate as this instrument might at first sight appear
to be, it forms but a poor substitute for the human eye,
and had it not been for a new discovery, we should not
have been able to make much progress in our knowledge
of dark heat. The discoverv alluded to is that of Seebeck,

who found that in a circuit, composed of two metals
soldered together, a current of electricity is produced when
one of the junctions is heated, while the other is kept cool.

If, however, both junctions be simultaneously heated to

the same extent, no current is produced.
Here, then, we have an instrument similar in principle

to that of Leslie, or, in other words, a new species of
differential thermometer, and we shall now show that this

arrangement is capable of being made extremely delicate

as a measurer of small differences of temperature. The
existence of a current of electricity is easily known
by the motion of a magnetized needle, which tends
to place itself at right angles to the direction of the

current. Suppose now we have a circuit (Fig. 3), in

which C denotes copper and B bismuth, and that we heat

one of its junctions as in the Figure. We shall have, in

consequence, a positive current following the direction of

the arrow head, and the north pole of the needle will be
pushed towards the observer as indicated in the Figure.

When we make use of a magnet to measure a current we
call our instrument a galvanometer. Our object, there-

fore, in this arrangement, is clearly to get as large a
current as possible out of a small temperature difference,

and then to measure this current by means of a galvano-

meter made as delicate as possible.

In order to obtain as strong a current as possible we
must make use of a considerable number of junctions, as

in Fig. 4, only in practice these junctions are very close

together. Here the heating influence is applied to the

upper junctions, while the lower ones are kept cool.

.Another point is to select two suitable metals for our

junctions—that is to say, metals the heating of which
shall produce a powerful current. This is done by con-

sulting a thermo-electric list of metals ; in other words, a

list such that the positive current shall go across the

heated junction from the metal nearest the top to that

nearest the bottom of the list.

The following is a series of this nature :

Bismuth.
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going from the one level to the other. It thus appears
that we shall get the greatest effect by selecting two metals

near the opposite extremities of the list. Bismuth and
antimony are generallly the metals chosen, and 36 or

49 junctions of these are frequently used, the metals being
packed close together, but insulated from each other, and
thus forming a sort of cube, each end of which contains,

say, 36 junctions. These junctions are generally covered
with lamp-black. If the one end of this be heated we
shall have a current in the one direction ; if the other end,

we shall have one in the other direction ; while, if both
ends be heated simultaneously and to the same extent.

we shall have no current whatever. This arrangement
forms what is termed a ihermopilc, and the cube of ele-

ments is generally encased in a brass covering presenting
two terminals, in which the wires of the galvanometer are

to be inserted and screwed tight. Inasmuch as this

arrangement is generally used for viewing and measuring
heat rays, a brass cone polished in the inside is often

attached to the thermopile (Fig. 8) with the view of

catching a large area of heat rays and reflecting them
into the pile.

The galvanometer consists essentially of a magnet,
which IS delicately suspended by a ver^' fine thread.
Around it we have numerous coils of wire (but not in this

case very numerous coils of I'ery fine wire), which con-
vey the current, each single coil counting separately in its

action upon the magnet.
The various coils must, of course, be insulated from

each other. A comparatively weak current will thus pro-
duce a visible effect if there be only a sufficient number of
coils.

But yet the result so obtained is not the best, because
we are having, after all, a strife between the influence of
the current and that of the earth upon the small magnet.
Assuming that the galvanometer was so placed to begin
with that the magnet was in the magnetic meridian,
then the current will tend to move the magnet to a
position at right angles to this plane, while the earth's

magnetic force will tend to keep it where it is. There is

thus a strife between the two, and this will greatly inter-

fere with the delicacv of the instrument. What we have

to do is so to counteract the earth's directive force that the
little magnet may behave as if it was not under any
external magnetic influence whatever.
A needle for which the directive effect of the earth's

magnetic force is thus neutralised is said to be rendered
astatic.

There are two ways in which this may be accomplished.
We may use two needles of as nearly as possible the same
strength, joined rigidly together with their poles in oppo-
site directions, as in Fig. 6. Numerous coils of wire are
wound around the lower needle, one of which we have

exhibited. Here the upper current will tend to twist b'

above the plane of the paper, while the lower current will

act on b' in an opposite direction, this lower current, how-
ever, being further removed from the upper needle than
the upper current, the latter will predominate, and the

needle will, on the whole, be twisted round so as to place

b' above the plane of the paper. Furthermore, the lower
needle will be twisted round by both the upper and the

under currents so as to place a above the plane of the

paper, and hence the two needles will be twisted by the

current in the same way, whilst the directive force of the

earth's magnetism which opposes any motion of the needle
will, by the arrangement above alluded to, be either

altogether cancelled or rendered very small.

.A galvanometer of this kind was employed by Melloni
along with a thermopile as already described, and it was
with these that he obtained the valuable results which we
shall presently mention. But before dismissing this subject

let us allude to some still further refinements made since

the time of Melloni, which have contributed very greatly

to increase the delicacy of this combination.
We have spoken about one way in which the effect of

the earth's force may be neutralised, but we may likewise

adopt the method of Sir W. Thomson, indicated in Fig. 8,

where an external magnet, M, is so placed as to cancel the

earth's action on the suspended galvanometer magnet
which is supposed to be placed in the centre of G.

A still greater refinement consists in the joint use of

both the methods now described. A svstem of two magnets

placed oppositely and united rigidly together is employed,
a separate coil being made to surround each magnet. An
external magnet is then so placed as to neutralize any
directive force that may yet linger in the system. By this

means very great delicacy almost amounting to instability

may be obtained.

We shall conclude by mentioning an optical arrange-

ment introduced by Sir W. Thomson, which greatly adds
to the delicacy of the galvanometer. In this arrangement
(Fig. 7) a small galvanometer magnet is attached to the

back of a mirror, which mirror is suspended by a very

fine thread.

Again (Fig. 8) there is a lamp behind the scale S s', and
a slit, or, better still, a round aperture below the scale, with

a wire in its middle, is lighted up by the lamp, and a
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reflected image of this lighted aperture thrown by means
of the magnet-mirror, already described, upon the scale.

This image may be made to move over a large space of

the scale for a comparatively small motion of the mirror.

If the image be that of a round circle of light, with a wire

in the centre, we shall be easily able to read the position

on the scale of the image of the wire, and by this means
measure the motions of the mirror ^vith very great accuracy

and delicacy.

Having thus described in detail the various arrange-

ments tending to make the thermopile and galvanometer

a very delicate instrument for measuring radiant heat, let

us proceed to discuss the reply which this combination

gives to the question raised,

Melloni, who it must be remembered did not work with

the instrument in its most perfect form, soon began to find

that very many of those substances which were transpa-

rent for light, were, on the contrary, nearly opaque for

dark heat. As he continued his labours he had, however,

the satisfaction of finding a substance that was as nearly

as possible equally transparent for both—this substance

being crystallized rock salt.

He next found that just as by placing together two

screens of coloured glass, one of which absorbs the redder

portion of white light, while the other absorbs all but the

redder portion, we may virtually stop all the radiation, so

by certain combinations of screens it was equally possible

to stop all the radiation from a source of low temperature

heat. In the one case the result was perceived by the eye,

and in the other by the thermopile. By this means he

found that green glass and alum formed a peculiarly

opaque combination. He next tried the same combina-

tion for the solar rays, and found that when they were first

intercepted by a screen of green glass, they had a very

feeble power of passing through a second screen of alum.

The similarity in the behaviour of the rays from these two

sources led him to imagine that heat accompanied with

light and low temperature heat, are not physically

dissimilar.

Again, the discovery by Melloni of the diatltermancy or

transparency for heat of rock-salt, led him to construct

prisms and lenses of this material. By these means he
proved that dark heat is capable of refraction, thereby

exhibiting another bond of similarity between it and light.

The subject was afterwards taken up by Forbes, who
showed that the refrangibility of dark heat is inferior to

that of the luminous rays. Forbes likewise showed that

dark heat is capable of polarization and depolarization,

and more recently other observers have shown that all the

various properties of light may be exhibited at will in

similar experiments with dark heat.

We have thus strong evidence for believing that dark
heat is similar to light, the difference between them being
physiological rather than physical, or, to speak more
exactly, rays of dark heat may be presumed to differ

from one another and from rays of light in no other respect

than that in which the various rays of light differ from
each other. In fine, the only 'difterence is one of wave
length or refrangibility, this being of such a nature that

dark heat is less refrangible and has greater wave-length
than light.

It is desirable at this stage to say a few words about
the spectrum which is obtained from 'a luminous source
by means of a prism.

Let us suppose, for the sake of simplicity, that the

luminous source is a thread or slit of light, and that, by
means of a lens, after the manner of a photographer, we
wish to obtain an image of this slit of light and throw it

upon a white screen. This image will appear as a white
luminous slit of light. If, however, we interpose a prism
between the source of light and the screen we shall obtain

a very different result. In the first place the rays will be
much bent by the prism, so that the screen will have to be
placed in a very different position in order to receive the

image of the slit. In the next place all the rays which
go to constitute the light will not be bent to the same
extent, so that the image of the slit given by one con-

stituent ray will be thrown upon a different portion of the

screen from that given by another. Thus the red rays
will be least bent, then the orange, the yellow, the green,

the blue, the indigo, and the violet, these last forming the

most refrangible of the rays that enter into the composi-
tion of white light. What we shall really have, therefore,

will be a great number of images of the slit placed side

by side without any interval between them, these images
being red at the one extremity and violet at the other.

We shall, in other words, be presented with a long parti-

coloured ribbon instead of a single white slit. This ribbon
forms what is known as the spectrum of white light, and
if before it is thrown upon the screen it be reflected from
a plane mirror we may easily show, by making the mirror

oscillate rapidly backwards and forwards, that this ribbon

when in motion reconstitutes itself into a colourless white.

The spectrum has various properties. Part of it can

affect the eye—we say part of it, for there are dark rays at

either extremity which the eye cannot perceive.

Part of it can perform certain chemical changes. Here
again we say part of it, because there are certain chemical
changes which certain rays seem at first sight incapable

of producing.
All of it is, however, capable of heating a substance

upon which it falls and by which it can be absorbed. We
have thus three effects—the luminous, the actinic, and the

heating effects ; and certain portions of the spectrum are

capable of exhibiting all the three.

If we take the action of the rays in blackening chloride

of silver as a type of actinic influence we shall find that

the maximum of the action is near, if not beyond, the

most refrangible extremity of the visible spectrum.

If we take the effect upon the eye as our measure of

light we shall find that the maximum is at the yellow,

whilst if we take the heating elTect of the spectrum

under its usual circumstances of production we shall

find that this has a maximum near the least refrangible

e.xtremity.

Now these considerations give rise to the following

question : Is there only one thing present at one part of

the spectrum, or are there three things ?

\\. first it was imagined by some of the physicists of a

past generation that there was in reality more than one

thing and that the light and heating effects were produced

by different agents. It was, however, afterwards found

that if you operate on any portion of the spectrum by
reflexion, absorption, polarisation, or in any other way,

all the various qualities of that region are affected in the

same proportion, so that if the light effect is reduced by
one-half the actinic and heating effects are reduced by
one-half likewise.

This decides the question, for we cannot imagine two

or three separate agents existing at the same place and
each possessing exactly the same physical qualities as the

other ; in other words, things which are not physically

different from each other must be the same.

Thus we have now come to the conclusion that there

is only one physical entity at any one part of the spec-

trum, and we have likewise been driven to see that in

order to compare one part of the spectrum with another

we must not use the eye, which has its own peculiarity, or

some particular chemical substance which has likewise a

partiality for certain rays.

What we have to do is to measure the amount of heat-

energy possessed by the various parts of the spectrum,

and this is done by allowing the rays in question to fall

upon a suitable thermo-pile covered with lamp-black

and then measuring the amount of he.at to which

they give rise by means of the indication of the

galvanometer attached to the pile. A coating of lamp-

black absorbs most of the rays, and if it is not absolutely
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perfect in this respect it is at any rate more perfect than

any other substance.

\\'e can have now a very clear conception of what takes

place when we heat a body such as coal. At first it gives

out a spectrum consisting of rays, all of which are

less refrangible than those of the visible spectrum.

Soon, however, as the coal continues to rise in tempera-

ture, it not only increases the number of such rays but

takes on others of a more refrangible nature, entering

into the visible spectrum when it begins to be red-hot.

Thereafter it pushes its way further and further into this

spectrum, taking on successively yellow and green rays,

blue, violet, and actinic rays as the temperature still rises,

until at length it shines forth with the lustre of the electric

light or of the sun.

Let us now proceed to reply to the fourth question.

What is meant by a hot body ? At first it was supposed

that heat was a substance possessing mass but not weight,

an imponderable, as it was termed, which insinuated itself

between the particles of bodies, thus causing them to

expand. This substance was further supposed to be

rubbed out by friction and beaten out by percussion. It

will be perceived that we have here a corpuscular theory

of heat very similar to that of light, the one forming

indeed the natural sequel to the other. The experiments

of Davy, in which two pieces of ice both below o' were

made to melt one another by their mutual friction, and
those of Rumford, made in boring cannon, sufficed, in the

course of time, to convince physicists that heat cannot be

a substance, inasmuch as the melting of the ice in Davy's

experiments, and the heat produced in those of Rumford,

would equally imply the creation in large amount of the

matter of heat. It was therefore concluded by both these

experimentalists that heat is not a substance but rather a

species of energy. That is to say the only difference

between a hot body and the same body when cold is that,

in the former state the molecules of the body are in violent

motion backwards and forwards, while in the last state

this kind of motion is much less. This is the dynamical

theory of heat at present universally held. In it heat is

regarded as a kind of energy, so that when heat is pro-

duced by friction or percussion, a certain quantity of

visible energy disappears from the universe, while at the

same instant an equivalent quantity of heat-energy appears,

or is created.

A little reflection will, however, show us that there is not

here any real creation or annihilation, but merely the simul-

taneous disappearance of one kind of energy and the appear-

ance of another ; in fact, nothing more than a transmuta-

tion of energy. Joule was the first to prove the definite

mechanical relation that exists between the visible energy
which disappears and the heat which is generated, and
according to his experiments, if a pound of water were to

fall from a height of 772 feet under gravity, and if all its

visible energy on reaching the earth could at once be con-
verted into heat, the water would be found to have risen
1° Fahr. in temperature. It will at once be recognised
that just as the material or corpuscular theory of heat fits

into the corpuscular theory of radiant light, so does the

dynamical, or energetic theory of heat fit into the undula-

tory or wave hypothesis. We may, in fac', imagine the

little particles or molecules of heated bodies to be in a

state of continual vibration resembling in this respect a
bell, or the string of a musical instrument, except that

their vibrations are much more rapid than those which
constitute sound.
And just as the vibrations of a bell are carried off by

the gaseous medium, i.e. the air which surrounds the bell,

and ultimately affect our ear, producing the sensation of

sound, so are the vibrations of molecules carried off by a
medium (the ether) which surrounds them and ultimately

affect our eye, producing the sensation of light. This
train of thought enables us at once to reply to our fifth

question, and to assert that there is a definite mechanical

relation between the amount of heat which leaves a hot

body as it cools, and the radiant energy which accom-
panies the act of cooling. And this definite mechanical
relation maybe stated in very simple language. If, for

instance, a pound of water cools through 10^ Fahr. then

the radiant energy which it gives out in the process of

cooling, if this should be made to impinge upon another

pound of water, and be entirel>- absorbed by it, would
heat it through 10', so that while the one pound of water

has become 10° cooler the other has been raised an equal

amount in temperature.
We are now in a position to reply as follows to the

questions proposed

:

(1) Radiant light consists of an undulatory motion in a
medium called ether.

(2) It moves with the velocity of 187,000 miles per

second.

(3) Radiant heat is physically similar to radiant light,

the only difterence being that its wave length is greater,

and its refrangibility less than those of light.

(4) A hot body is one whose molecules are in rapid

motion.

(5) There is an equivalence in energy between the

amount of radiant light and heat emitted by a hot body
and the sensible heat which the body loses. Radiant

light and heat may be termed radiant energy.

Without pretending to enter here into a philosophical

discussion it is instructive to notice that all of these

questions which were capable of being answered in two

ways were answered wrongly at first.

Although this procedure of the human nrind has de-

layed the correct solution of a very important series of

questions, yet we in the present age cannot reasonably

complain of what has taken place. It has given us a con-

fidence in our present views that we could hardly have

had if the question between two alternative views had not

been threshed out in the past.

We can thus look to the future without dismay, and
need not fear the gradual rising into strength of a school

which shall call in question any of the very important

conclusions at which we have now arrived.

Surely there is an advantage in being wrong first and
right afterwards, especially when it was a past generation

who went wrong and we ourselves who are right

!

B.\LFOUR Stewart
{To be continued.)

NOTES
We understand that Prof. Huxley, P.R.S., has agreed, at

the request of the Lords of the Committee of Council on Educa-

tion, to continue to act as Dean of the Normal School of Science

and Royal School of Mines at South Kensington, and also to be

responsible for the general direction of the biological instruction

therein.

The Senatus of the University of Edinburgh resolved at its

last meeting that a lectureship of comparative embryology be

instituted, and appointed Mr. George Brook, F.L.S., as lecturer,

subject to the approval of the University Court. Mr. Brook has

for some time been engaged in making investigations for the

Fishery Board for Scotland.

The Indian Civil and Military Gazilte writing of the ornitho-

logical collection presented by Mr. Allan Hume of the Civil

Service of India to the British Museum, says that its value and

extent are only now beginning to be realised. It amounts to

62,000 skins of all kinds, and it has cost Mr. Bowdler Sharpe,

of the Natural History Department of the British Museum, more

than three weeks of uninterrupted labour to pack and send it

away. Even now the woi'k is not at an end, for the collection

of eggs, which is no insignificant one, remains to be despatched.

The gift, which represents the labour and learning of a lifetime
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is described by Mr. Sharpe as " the grandest collection of birds

ever made."

From the Seventh Annual Report of Examinations in Tech-

nology, under the direction of the City and Guilds ofLondon Insti-

tute for the Advancement of Technical Education, we notice that

there is again a fair increase in the number of candidates who

presented themselves, and a satisfactory proportional increase in

the numberof those who have passed. In 1884, 3,635 candidates

were examined, of whom 1,829 passed. In 1885, 3,968 can-

didates were examined, of whom 2,168 have passed. Thus the

increase of passes is six more than the total increase in the num-

ber of candidates. There is a slight falling off in the number of

subjects in which the examinations have been held, owing to the

fact that in four of the subjects, viz. :—Salt Manufacture, Oils

and Fats, Silk Manufacture, and Mechanical Preparation of Ores,

the number of candidates was below the minimum for which an

examination is held. Applications for examination were received,

however, in 46 out of the 47 subjects included in the programme.

From the returns furnished in November last, it appears that

6,396 persons were receiving instruction in the registered classes

of the Institute, as compared with 5,874 in the previous year.

These numbers do not include the students in attendance at the

technical classes of various schools and colleges at which the

Professors do not accept payment on results. Two new subjects

were this year added to the list, viz. : —Boot and Shoe Manu-

facture and Framework Knitting, in which subjects 69 candidates

and 40 candidates respectively presented themselves. Nearly all

these candidates received instruction in the recently-opened

Technical School at Leicester. The percentage of failures on

the results of the examinations in all subjects has decreased from

497 in 1884 to 45'3 in 1885. The proportion of failures is still

large, showing the necessity of better instruction on the part of

the teachers, and of more careful and sustained work on the

part of the students. Of the inability of the majority of tlie

candidates to make intelligible sketches, the examiners continue

to complain ; but it is hoped that this defect in the education ol

artizans will gradually be remedied as linear drawing comes to

be more generally taught in our public elementary schools.

During the past session, 263 classes have been held in different

parts of the kingdom in connection with the Institute's examina-

tions. Of the 6,396 students in attendance at these classes,

3,271 presented themselves for examination, and that of these

1,670 succeeded in satisfying the examiners. Last year, the

number of candidates who passed from the registered classes of

the Institute was 1,387, showing an increase of 283, which is a

large proportion of the total increase, viz., 333 of successful

candidates. This year, for the first time, Manchester heads the

list of provincial centres from which the largest number of can-

didates have passed, the number being 147 as against 115 last

year. A like number of candidates have passed from the Poly-

technic Institution, London. Next in order of merit comes

Glasgow, with 119 as against 139 last year, Bradford with 97 as

against 90, Leeds with 84 as against 70 (55 from the Yorkshire

College), Bolton with 75 as agaiust 98, and Huddersfield with 72

as against 39. It is expected that about 750 of this year's suc-

cessful candidates \\iU gain a full Technological Certificate, in

virtue of their having obtained from the Science and Art

Department the necessary qualifying certificates in Science, in

addition to their certificate in Technology. Of the 1,829 can-

didates who passed last year, 566 obtained the full certificate.

This increase of 184 in the number of full certificates is a very

satisfactory feature in this year's examinations. Compared with

the total number of successful candidates, the percentage of those

to whom full certificates w ill be awarded has increased from 31 '2

to 34'S. From year to year, improvements suggest themselves

in the working of these examinations, by ^\hich they are ren-

dered more practical, and at the same time better adapted to the

requirements of the students. The opening of the Central In-

stitution, by affording new facilities for the training of technical

teachers, will, it is hoped, do much towards improving the cha-

racter of the instruction in the Institute's classes in connection

with these examinations. Summer Courses for teachers, to be

continued in subsequent years, have this year been held for the

first time at the Central Institution, and the applications for ad-

mission to these courses show that the value of the instruction

is likely to be fully appreciated by those for whom it is in-

tended.

The death is announced, at the age of fifty-five years, of Mr.

Robert F. Fairlie, the well-known engineer ; and also of Dr.

Heinrich Wilhelm Reichardt, Professor of Botany in the Uni-

versity of Vienna.

At the annual speech day at Reading School, on Tuesday,

July 28, a new laboratory was opened by Dr. J. H. Gladstone,

F.R.S. The Town Clerk (Mr. H. Day) read a statement to

the effect that -natural science had been taught in the school

since the year 1872, but up to 18S4 no adequate class-rooms had

been fitted up or set apart for that purpose, except in a tem-

porary way. Last year the Head Master submitted a scheme to

the Trustees, and after the subject had been fairly thought over,

three gentlemen, Messrs. G. W. Palmer, Alfred Palmer, and

Walter Palmer, sons of the Member for Reading, volunteered to

provide the accommodation recommended by Dr. Walker. The

trustees gladly availed themselves of so generous an offer, and

the result was that the school now possessed in that room—fitted

up for chemical analysis, and in the adjacent lecture-room

—

excellent means of giving instruction in the usual branches of

natural science. Dr. Gladstone then declared the laboratory

open. Having praised its general arrangements, he congratu

lated the school on having obtained so magnificent a gift from

the Messrs. Palmer, who were thus endeavouring to place

chemistry upon an equal footing with the other studies carried

on at that school. He would not go into the great controversy

between things and words, but they would all agree that it was

necessary that the knowledge of things should precede the

knowledge of words, because the knowledge of words was only

a kind of simulacrum unless the knowledge of things preceded

it. A knowledge of chemistry was pre-eminently an experimental

science, and they wanted that kind of training for all boys.

Different studies gave a different training to the mind, and

chemistry gave a training not only to the perceptive faculties,

but also to the reasoning processes, and therefore chemistry had

been wisely chosen to take an important part in the curriculum

of that school.

The foundation stone of the new buildings of the Sorbonne,

which are to cost 22 millions, was laid on Monday by M. Goblet,

French Minister of Education. The cellars and ground floor

have already been built.

The protracted season of midsummer heat throughout the

L'nited States has been broken, the Times correspondent states,

by a series of drenching rains, accompanied by cyclones. A
severe easterly storm began on Sunday, continuing throughout

Monday, the wind changing to westward, and rains deluging

the entire country east of the Mississippi. The heaviest rain-

fall, which was at Chicago, reached 5i inches in the twelve

hours ending Sunday at midnight. A universal report from all

parts of the country tells of the vast damage done by the floods

and cyclones. The rainfall on Monday evening at Philadelphia

was nearly 3 inches. The cyclone started in Maryland about

two o'clock on Monday afternoon, passing northward along the

eastern border of Philadelphia at three o'clock. It wrecked

houses and mills and destroyed cattle and crops in Maryland and

Delaware, doing the severest injury along the Delaware river

front of Philadelphia. Passing from south to north, a low,

black, revolving ball of smoke moved at the rate of nearly a
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mile in a minute, crossing twice over the Delaware River, which

is crescent -shaped. Five lives have been lost, six persons are

missing, and about 100 injured. The damage done is estimated

at half a million of dollars. Six hundred buildings were

unroofed and the walls partly destroyed, railway cars blown from

their tracks, trees uprooted, and several vessels wrecked. Two
steamboats on the river had their upper works lifted off and

destroyed, the pilot of one being drowned, while from the deck

of another horses and a waggon were lifted by the wind and

dropped into the river.

The Government Astronomer of Hong Kong has published a

notice with regard to typhoons, from which it appears that the

earliest signs of these phenomena in the China seas are clouds

of the cirrus type looking like fine hair, feathers, or small white

tufts of wool travelling from east to north, a slight rise in the

barometer, clear and dry but hot weather, r.nd light winds.

These are followed by a falling barometer, while the tempera-

ture rises still further. The air becomes oppressive from in-

creasing dampness, and the sky presents a vaporous and threat-

ening appearance. A swell in the sea, and also phosphorescence

of the water, as well as glorious sunsets, are other signs useful

to the mariner who is acquainted with the usual conditions in

the locality. When the typhoon is approaching the sky becomes

overcast, the temperature in consequence decreases, the damp-
ness increases, and the barometer falls more rapidly, while the

wind increases in force. Nearer the centre the wind blows so

that no canvas can withstand it, and the rain pours down in

torrents, but there is no thunder and lightning. Still nearer the

centre there is less wind and rain, and the sky is partly clear,

but the sea is tremendous. This is therefore the most dangerous

position. Typhoons may be encountered in any season of the

year, but are most frequent in August and September. They
appear to originate south-east of the Philippine Islands. In

August and September they frequently pass east of Formosa, or

travel towards north-west up through the Formosa Channel, or

strike the coast of China. Afterwards they usually recurve towards

north-east and pass over Japan or across the sea north of Japan,

but not with the violence that is characteristic of tropical storms.

During the remainder of the year they most frequently cross the

China Sea from east to west.

A TELEGRAM from St. Petersburg, dated August 3, states that

despatches from Tashkend and Verny announce that there has

been a severe earthquake at Pishpek (? Bish-uzek), damaging all

the houses at that place. The shock extended to the settlements

of Sukuluk and Belovodsk, which were laid in ruins. At Belo-

vodsk a church fell in, many of the congregation assembled in it

at the time being killed. Numerous fissures appeared in the

ground. A later telegram from Verny reports that altogether

fifty-four people were killed and sixty-four injured by the earth-

quake at Belovodsk and Karabolty. The shocks continue and
the people are terror-stricken.

A TELEGRAM from Malaga states that a shock of earthquake
occurred at Motril on the afternoon of July 30.

The Times states that much uneasiness is being caused by the

continued absence of tidings as to Mr. F. A. Gower, who lately

carried on a series of experiments with a view to testing the

adaptability of balloons to war purposes. Mr. Gower, who is

well known to the scientific world as a joint patentee of the

famous Gower-Bell telephone, had made Hythe the centre of

his operations, and thence made several ascents. His final un-

dertaking in this country was a successful aerial voyage across

the Channel early in June. He continued his trial trips in

France, and met with a misadventure while awaiting an oppor-
tunity of returning in a balloon to England. Undeterred
by this, he made an ascent on July i8 from Cherbourg,

and since that date nothing definite is known of his

whereabouts. A pilot balloon which he had previously

despatched has been found and sent on to Hythe ;

and a balloon has been picked up without a car some
thirty miles off Dieppe. Sixteen days having now elapsed

since the ascent and no message having -been received from Mr.
Gower, whose invariable practice it was at once to notify by
wire his safety at either Cherbourg or Hythe, at both of which
places he has left property, the gravest fears are entertained that

he has been drowned. It may be mentioned that the experi-

ments being carried on by Mr. Gower were.within the cognisance

of the Government, and have so far, it is believed, proved of a

very satisfactory character.

According to Science ihe daily papers announce that the U.S.

commissioner of agriculture has established as a part of Riley's

division a branch of investigation relating lO economic ornitho-

logy, and has appointed Dr. C. Hart Merriam, a well-known

ornithologist and secretary of the American Ornithologists'

Union, a special agent to take charge of this part of the work.

Dr. Merriam will make his headquarters at Sing Sing, N.Y.,

until Oct. I, and after that at Washington. The scope of the

investigation will cover the entire field of inter-relation of birds

and agriculture, particularly from the entomologist's standpoint.

The inquiry will relate primarily to the food and habits of birds,

but will include also the collection of data bearing on the

migration and geographical distribution of North American

species. In this last inquiry the department hopes to have the

co-operation of the Ornithologists' Union, Dr. Merriam being at

the head of the Union's committee on migration.

Dr. Elkin, in charge of the heliometer of the Yale College

observatory, has. Science says, been engaged for nearly a year and

a half past in measuring the group of the Pleiades, his original

plan being to measure with this instrument the same stars which

Bessel measured with the Konigsberg heliometer about fifty

years ago. Dr. Elkin has taken advantage of all the improve-

ments in the instrument and the methods of using it which have

been developed in the last half-century ; and, in addition to the

successful carrying-out of his carefully elaborated plan of trian-

gulation, he has also been able to extend his work to a large

number of stars which Bessel did not measure. The position-

angle and distance of the Bessel stars from the large star Alcyone

are included in the work. The results of this very valuable

work cannot be fully discussed and prepared for publication

until the positions of certain stars of reference have been obtained

from the work of other observatories where they are now being

determiued. Dr. Elkin has also obtained measures of the dis-

tances of a number of craters on the moon from neighbouring

stars on thirty-six nights, near the times of first and last quarter.

The positions of these craters on the moon itself had been deter-

mined ; also series of measures made of the diameters of Venus,

of the outer ring of Saturn, and of the satellite Titan referred to

its primary. A registering micrometer has been devised, and, in

the form constructed by the Repsolds, has proved a complete

success, greatly increasing the amount of work which the observer

can accomplish. Dr. Elkin proposes to devote the heliometer

for a year and a half to come to investigations in stellar parallax.

The plan of research mapped out and already commenced will,

it is hoped, if carried to completion, furnish a reliable value of

the relative parallax of stars of the first and eighth magnitude.

Prof. A. Landmark, chief director of the Norwegian

Fisheries, has published some interesting particulars of his

studies of the capability of salmon to jump waterfalls. He is of

opinion that the jump depends as much on the height of the fall

as on the currents below it. If there be a deep pool right

under the fall, where the water is comparatively quiet, a salmon
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may jump l6 feet perpendicularly ; but such jumps are rare, and
he can only state with certainty that it has taken place at the

Hellefos, in the Drams River, at Haugsend, where two great

masts have been placed across the river for the study of the

habits of the salmon, so that exact measurements may be effected.

The height of the water in the river of course varies, but it is as

a rule, when the salmon is running up stream, 16 feet b>elow

these masts. The distance between the two is 3J feet, and the

Professor states that he has seen salmon jump from the river

below across both masts. As another example of high jumping,

he mentions some instances of Carratunk waterfall, in Reumbec,
in North America, where jumps of 12 feet have been recorded.

Prof. Landmark further states that when a salmon jumps a fall

nearly perpendicular in shape it is sometimes able to remain in

the fall, even if the jump is a foot or two short of the actual

height. This, he maintains, has been proved by an over-

whelming quantity of evidence. The fish may then be seen

to stand for a minute or two a foot or so below the edge of

the fall in the same spot, in a trembling motion, when with
a smart twitch of the tail the rest of the fall is cleared. But
only fish which strike the fall straight with the snout are able

to remain in the falling mass of water ; if it is struck obliquely,

the fish is carried back into the stream below. This Prof
Landmark believes to be the explanation of salmon passing
falls with a clear descent of 16 feet. The professor believes that

this is the extreme jump a salmon is capable of, and points out

that, of course, not all are capable of performing this feat.

In the new part of the Transactions of the Essex Field Club
(vol. iv. part i) the first and perhaps most interesting paper is

Prof. Boulger's presidential address on the " Influence of Man
upon the Flora of Essex."

According to the Chinese Recorder, Dr. Wallace Taylor, a

missionary doctor of Osaka, Japan, has made important dis-

coveries regarding the origin of the disease kakki, or beriberi, as

it is known in iCeylon. He traces it to a microscopic spore,

which is often found largely developed in rice, and which he has
finally detected in the earth of certain alluvial and damp
localities.

We have received from Denver the first volume of the Pro-
ceedings of the Colorado Scientific Society. Denver as a western
mining camp, with an evil reputation, and Denver the capital of

the State of Colorado, are places separated by ages of civilisa-

tion ; but mining is prominent in both. The members of the

Scientific Society appear from the list to be mainly civil or

mining engineers, metallurgists, geologists, assayers, &c., and
the papers are largely on these subjects, t-.^'. the estimation of

arsenic, and of copper; the ore deposits of the Summit districts

of Rio Grande county, Colorado (the principal paper in the

volume), lollingite, &c. There are, however, other papers :

there is the report by a commission of the society on the Artesian

wells of Denver, a paper on extinct glaciers of the San Juan
mountains, while one of the members, Mr. van Diest, read

several papers on subjects connected with the Malay Archi-

pelago, such as the formation of hills by mineral springs in the

Island of Java, the geology of the Sumatra, and the method of

mining there 250 years ago, the methods of smelting employed
by the Chinese at Banka, &c. There is certainly plenty of

vitality in the new society, and doubtless it will grow with the

growth and strengthen with the strength of the magnificent State

from which it takes its name.

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey {Macactis sinicus) from
India, presented by Mr. J. S. Stevens ; two Turtle Doves
[Tiirtiir communis), European, presented by Mr. J. Hare ; four

Martinican Doves (Zeiiaida martinicaiia), a Moustache Ground
'Co\t (Gcotrygon mystacea), {om Dominican Kestrels [Tinnun-
cuius domincinsis), a Green Bittern (Butoridcs I'iresceus) from

the West Indies, presented by Dr. A. Boon, M.R.C.S. ; ?

Golden Eagle (Ar/uila chrysaetas) from Perthshire, presented
;

Mr. Chas. J. Wertheimer ; two Larger Hill Mynahs [Gracul.

into media) from India, presented by Mr. Thomas Hudson ; at.

Indian Python {Python molurus) from India, presented by Mr.
Harrington Laiug ; four Proteus {Proteus anguinus), European,
presented by Mr. Cook ; a Red-headed Cardinal {Paroaria

larvata), a Yellow Hangnest {Cassicus persicus) from South
America, deposited ; a Vulpine Phalanger {Phalangista vulpina),

two Snow Birds (Junco hyemalis), a Northern Mocking-bird
{Mimus polyglottus), bred in the Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, AUGUST t)-\s

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greenwich on August 9

Sun rises, 4h. 38m. ; souths, I2h. 5m. I3'6s. ; sets, igh. 32m. ;

decl. on meridian, 15° 45' N. : Sidereal Time at Sunset,
i6h. 46m.

Moon (New on August 10) rises, 3h. 19m. ; souths, iih. im. ;

sets, iSh. 34m. ; decl. on meridian, 15° 37' N.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 7 20
Venus ... 7 3
Mars ... o 52
Jupiter ... 6 45
Saturn ... o 57

'3 45
13 47
9 12

•3 34
9 6

20 10 ... 4 13 N.
20 31 ... 7 55 N.
17 32 ... 23 48 N.
20 23 ... 8 48 N.
17 15 ... 22 29 N.

August g, 10, and 11.—Principal nights for observation of the

August (Perseus) meteors.

.\ugust h.

12 ... 2 ... Jupiter in conjunction with and 2° 30' north

of the Moon.
12 ... 9 ... Mercury in conjunction with and 1° 55' south

of the Moon.
12 ... 12 ... Venus in conjunction with and 2° 13' north

of the Moon.

DR. PERKIN ON THE COAL-TAR
COLOURS^

Anthrajuinone Series

T MUST now draw your attention to the important class
-* of colouring matter compounds obtained from anthracene or

anthraquinone.

Alizarin and the other colouring matters related to it form one
of the most important branches of the coal-tar colouring in-

dustry, and is one of special interest, because alizarin was the

first instance of the production of a natural colouring matter
artificially. It will be quite unnecessary for me here to say

much about the madder root, which was the original source of

alizarin, and was grown in such enormous quantities, but now is

nearly a thing of the past ; nor will I enter into the early

chemical history of alizarin, and all the laborious work
which was bestowed upon it by Dr. .Schunck and others. As
you are probably all aware, the relationship of alizarin and
its formation from the coal-tar hydrocarbon anthracene was
the result of the labours of Graebe and Liebermann, the re-

searches which culminated in this being of a purely scientific

nature. The original process for obtaining it has, however, not

been found of practical value, but a new one in which sulphuric

acid could be used in place oi^ bromine was afterwards discovered

by Caro, Graebe, and Liebermann in Germany, and by myself

in this country, apparently sitnultaneously. A second process

was also discovered by me, which was worked nearly all the

time I was engaged in this industry. In this dichloranthracene

was used instead of anthraquinone, and the product thus ob-

tained yielded colours of a brilliancy which it has been found,

even to the present time, difficult to match by the anthraquinone

process.

At the time of the discovery of artificial alizarin, anthracene

' The President's Address at the annual meeting of the Society of Chemical
Industry (not the Institute of Chemistry as stated last week). Continued from

P- 3°7-
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was not prepared by the tar distillers, as it had no application,

and very little was known about it. It was discovered in 1832

by Dumas and Laurent. In 1854-55, when studying under Dr.

Hofmann, I woi-ked with it for some time, but my results were

never published, because, owing to the erroneous formula given

for it by Dumas and Laurent, which was accepted, my results

would not fit in ; nevertheless the information obtained after-

wards proved of great value to me, although at the tir, e the

labour spent appeared to be lost labour, showing the value of

research even when not successful. The fonnula of this hydro-

carbon was not established until 1862, when it was studied by
Dr. Anderson. This was only six years before the discovery of

Graebe and Liebermann, and, had not the formula ofanthracene

been established before these chemists commenced their work,

the relationship of alizarin to it would not have been discovered,

and up this day it is possible that this artificial alizarin industr)'

would not have been in existence. Researches like that of Dr.

Anderson I have often heard spoken of slightingly, because

they don't bear much on their surface ; but who knows what
such work may lead to ? Earnest workers cannot be too much
encouraged.
As anthracene was not a commercial product, it was necessary

to experiment on its production before alizarin could be manu-
factured, and not only on the best methods of getting it, but

also to get a rough idea of how much could be produced,

because unless the hydrocarbon could be obtained in large

quantities, artificial alizarin could not compete with madder.
In our works at Greenford Green we commenced by distilling

pitch ; but afterwards tar distillers were induced to try to

separate it from the last runnings of their stills by cooling and
then filtering oft" the crystalline products which separated out, and
in fact visits were paid to most of the tar distillers of the

United Kingdom, othei-s being corresponded with on the subject,

and the result was that in a short time such quantities came
in that the distillation of pitch was abandoned. And althoagh
much doubt and anxiety prevailed at first as to the possibility of

getting a sufficient supply of this raw material, at the present

day there are about 1000 tons of commercial product (about

30 per cent.) produced in excess of the requirements, the

annual production in the United Kingdom being estimated at

about 6ooo tons 30 per cent., or nearly 2000 tons pure
anthracene.

Although the colouring matter obtained from anthraquinone
or dechloranthracene was at first simply considered as alizarin

more or less pure, yet on investigating the matter it was soon
found that it contained other colouring matter. To this I drew
attention in 1870 \J . Chem. Soc. xxiii, 143, footnote), and in

1872 gave the analysis of a product which I named anthrapur-
purin, followed by a more extended account a year afterwards

Xy . Chem Soc. xxv. 659, and xxvi. 425). This was called an-
thrapurpurin ; because it is an anthracene derivative having the
formula of purpurin, with which it is isomeric. In the latter

paper I also referred to another colouring matter dyeing alumina
mordants of an orange colour ij . Chem. Soc. xxvi. 425). It was
also shown that anthrafiuoric acid when fused w ith alkali gave a
colouring matter behaving witii mordants in the same way {J

.

Chem. Soc. xxvi. 20), and whicli has proved to be thesame body.
This latter reaction was afterwards more fully studied by Schunck
and Roemer, and the colouring matter produced by it was shown
also to have the formula of purpurin ; they therefore called it

fla\opurpurin {Bei: ix. 678), so that the colouring matters
formed have pro\ed to be three in number—alizarin, anthrapur-
purin, and flavopurpurin, all of which are valuable dyes, whereas
in madder root there is only alizarin and purpurin, the latter

being of only secondary value. This can now also be produced
from anthracene. The researches which have been reached on
the subject of the conditions under which these different colour-

ing matters are formed, have led to the discovery of methods for

their separate production, so that in artificial alizarine, which
name commercially embraces all these colouring matters, both
mixed and separate, we have more than a simple replacer of
madder root, and as the=e colouring matters just referred to can
be applied with the same mordants, varieties of styles of work can
be produced by the calico printer and dyer which before were un-
known. Anthrapurpurin is, I believe, of as great importance as

alizarin itself, and used w ith it increases its brilliancy, and alone
gives very brilliant scarlet shades.

Artificial alizarin was first produced commercially in this coun-
try by my firm at Greenford Green in 1S69 ; when one ton was
produced in 1870, forty tons were made in 1871, 227 tons, and

so on increasingly. It was not produced on the Continent until

1S71, when, according to Graebe and Liebermann, 125-150 tons

were made. These weights do not apply to dry colour, but to

paste.

I cannot go into any lengthened account of the chemistry of

this industry here ; its development, however, has kept pace with

theoretical investigations, in some cases it may be said to have

forestalled it. For example, in the old methods of working, more
anthrapurpurin than alizarin was produced ; the conditions re-

quired to modify this were found out by experiment. According

to all our previous knowledge as to the introduction of hydroxyl

into a body by the fusion of its sulphonic acid with alkali, a

monosulphonic acid should give a monohydroxyl compound, and

a disulphonic acid a dihydroxyl compound. Therefore to pro-

duce alizarin, which is a dihydroxyl compound, an anthraqui-

none disulphonic acid was thought to be the proper thing to use.

By experience this was graduallj' found to be incorrect, a

monosulphonic acid being required to produce alizarin, a disul-

phonic giving anthra or flavopurpurin, the colouring matter not

being due to the primary but to a secondary reaction as was
afterwards shown by research—the mono and dioxyanthraqui-

nones (the latter known as anthraflavic and isoanthraflavic acids)

being the first products of the reaction, and then undergoing

oxidation by the caustic alkali employed, and then yielding the

corresponding colouring matter, a portion of the products, how-
ever, being at the same reduced back to anthraquinone.

A very important improvement preventing this loss by reduc-

tion Avas discovered by J. J- Koch, who found it might be avoided

by the use of a small quantity of potassium chlorate with the

alkali used in the fusion.

The amount of caustic soda used in this industry is very large

at the Badische Aniline and Soda Fabrik—and, I believe, else-

where—it is made on the spot ; and I must say the cleanly way
in which alkali is made in the above works contrasts very favour-

ably with what I have seen in some of the alkali works in this

country.

Like rosaniline, alizarin has now become a material for pre-

paring other colouring matters. Of these there are two in use,

viz., nitroalizarin, which gives orange-yellow shades with alumina

mordants, and alizarin blue, a remarkable compound prepared

from nitroalizarin by treating it with sulphuric acid and glycerine.

This gives shades of colour like indigo. When first discovered,

considerable difficulty was found in its application, on account of

its insolubility ; it has since been found to form a soluble com-

pound with sodium bisulphite, and by this means its application

has become much easier. The constitution of the colouring

matter derived from anthracene may be represented as fol-

lows :
—

Alizarin.

COv ,OH(i)
C„H

/""\
C„H, /

^0H(2)

Purpurin.

XO. /OHO)
CgH/ )C6H<OH(2)

\C0/ \OH(-i)

Anthrapurpurine.

/CO. /OH(l)
(m)HO—CsHjC; )C6H<

^CQ/ \0H(2)

Flavopurpurin.

/CO. /OH(i)
/ \p XI /

0H(2)
WHO—CeHj.

r H ^

\co/
Alizarin Blue.

CO. /OH(l)
>C ^0H(2)

CO/
I

\N(3)

CH=CH-CH

These colouring matters under the name of artificial alizarin

are the most important of the coal-tar colours, their money value

amounting to more than a third of the entire value of all the

colours produced in the industi-y, and at present the price of

artificial alizarin compound tinctorially is not more than one-fourth

of that which madder or garancium ordinarily were before their

production. There are now three works producing it in this

country, but the bulk of that used still comes from Germany.
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Phthalhus.—The discovery of this class of bodies dates back

to 1871, atid was the result of the investigation of Baeyer. He
found that phenols unite with a number of polybasic acids and
with aldehydes, with separation of water when the mixture is

heated alone, or with glycerol and sulphuric acid, the compounds
formed not being ethers. Those produced when phthaiic anhyd-

ride is employed and which embrace those of practical value, are

called phthalines. The first of these discovered by Baeyer was
gallein {Bei: iv. 457), produced by heating pyrogallol with

phthaiic anhydride ; its formula is CndHjjOj ; by reduction it

loses the elements of water and with hydrogen forming

ceriilein. These colouring matters, which for a long time remained

unnoticed, are now being extensively used.

Later, in 1S71, Baeyer discovered resophthalin, or fluorescein

(Ber. iv. 555). This substance, which is remarkable for its

yellowish green, fluorescence, dyes silk and wool yellow, but

does not combine with mordants, and is not a very useful dyeing

agent. But it was discovered by Caro in 1S74, the subject being

afterwards worked out jointly with Baeyer, that fluorescein when
brominated yielded that beautiful dyestuff now called cosine; this

was introduced into the market in July, 1874. Other substitution

products were then studied, and the iodine product was found

to give bluer shades of red than the bromine. One of the most

beautiful colours of this series is the dichlortetraiodofluorescein,

in which dichlorphthalic anhydride is used in its preparation.

It is called phloxine. The methylic ether of cosine and its

nitro derivative also have become commercial articles. These
bodies are now manufactured in a practically firm condition.

Their structure has been made out by research to be
as follows :

—

-CgHaOH
C«H. /

I

Fluorescein | pC^ O
COO-^ \

I

\C6H3OH
Eosinetetrabromofluorescein (Potassium Salt).

/C6H.Br„(0K)

COO/ \
I

^C6H.Br„(0K)
Tetraiodofluorescein (Potassium Salt).

/C6HL(0K)
C,H,. /

I

I
>c<; O

\C5HI,(OK)
_

Dichlortetraiodofluorescein (Potassium Salt).

/C6HI„(0K)

I >\ °

O

COO
Gallien C|jH

.

I

coo/

CsHl2(0K)

C
I

•

O
I

CjH„(OH)o

The introduction of these colouring matters had a great in-

fluence on the manufacture of phthaiic acid. This acid, it will

be remembered, was proposed a good many years since for the

production of benzoic acid, which was largely in demand for the

manufacture of aniline blues, phthaiic acid when carefully treated

with lime yielding calcium benzoate. But as phthaiic acid was
required to be produced in an extensive way, new experiments

had to be made on the subject. The difficulties connected with

this were surmounted by the Badische Aniline Fabrik, who are

now the chief manufacturers of this body and its anhydride,

which is the substance required ; when freshly prepared it is one
of the most beautiful products one can see.

Dichlorophthalic acid is now also manufactured for the pre-

paration of the blui-h shades of fluorescein derivatives already

refened to. But this is not all ; it was not only necessary to

produce this anhydride in quantity, but it was necessary also to

produce resorceuol. This substance was originally prepared from
galbanum by fusing it with potash, or by distilling brazilin,

&c. , both technically impractical processes. It was afterwards

produced by fusing various halogen derivatives of phenol and
benzene sulphonic acid with alkali ; these also were not practical

processes. It was, however, eventually found that it could be

produced by fusing metabenzenedisulphonic acid with potash,

the original observation being made by Carrick ; and by this

process this product, which was a rare compound, is now manu-
factured and has become a common one, being produced in very

large quantities.

Indigo Series.—Indigo is too well known a substance for me
to make any remarks in reference to its history as a colouring

matter, and with reference to the chemical side of the question

I suppose few substances have had more work bestowed upon
them than this body, so that I must confine any few remarks to

its artificial formation. There is one point of interest, however,

connected with indigo, and that is that it was the original source

of aniline, this base being discovered in the products of its

destructive distillation by Unverdorben, in 1826, as already

referred to.

Notwithstanding the large amount of work which has been
bestowed upon this colouring matter, its constitution has only

been lately arrived at, and for this, and the methods of its

artificial formation, we are indebted to the beautiful and labo-

rious researches of Baeyer. The first process for its artificial

production was patented by Baeyer in March, 1880. The
process consists in preparing orthonitropropiolic acid and acting

upon it in presence of an alkali, with a reducing agent, such as

grape sugar, xanthate of sodium, &c.

2[C9H5(N02)O.J -t- H4= 2C02-l-Ci„H,„Ni,02-f2H20.

This process renders the application of artificial alizarin very

easy to calico printing, because the products can be applied to

the fabric and the reaction then co npleted, and thus the indigo

is formed and fixed in the fibre, and this process is in use in some
of the printworks of Mulhouse, where there is a continued though

small demand for nitroorthopropiolic acid. Other processes have

been discovered by Baeyer for the formation of Indigo ; he has

found that it can easily be formed from orthonitrobenzaldehyde

by condensation with bodies containing CH.jCO group, such as

acetone.

Hitherto this artificial formation of indigo has not met with

much practical success. This does not arise from difficulties in

its manufacture, but in its cost compared with natural indigo,

which is a very cheap dyestuff.

So far as it has been manufactured, however, the possibility of

this has been entirely dependant upon scientific research discon-

nected with its study. To prepare nitropropiolic acid it is

necessary to begin with cinnamic acid as a raw material. This

acid, until 1877, was only obtained from certain balsams, and

was a veiy costly material. It was then discovered that it could

be produced with comparative ease by the action of acetic anhy-

dride and an acetate on benzaldehyde {Journ. Cheiii. Soc. xxxi.

428). Caro afterwards found that this process might be simplified

by heating a mixture of benzylidene dichloride with sodium

acetate, and it is by this process that it is now prepared.

The constitution of indigo Baeyer represents as follows :

—

CfiH.CO CO—CgH^
I I I

I

NH—C =C—NH
Several derivatives have been made which are interesting dyes,

such as methyl indigo, tetrachlor indigo, etc.

Azo compounds.—The commencement of the history of the

azo colours in an industrial sense has little to do with the theo-

retical side of the question, the early products being the offspring

of empirical observations, and in no way connected with the

theory of the diazo compounds, a condition of things vei7 differ-

ent from that now existing. Time will not allow me to enter

into the beautiful work of Griess, much of which will be found

in the Philosofhical Trnmactions for 1864.

The first definite compound of this class, shown to possess

dyeing powers, was a substance discovered by Prof. Church and

myself, known first as nitrosonaphthalene, then as azodinaphthyl-

diamine, but now called amidoazonaphthalene. This substance,

however, was of no practical value, because its salts, which are

violet, cannot exist except in the presence of a certain amount of

free acid. This substance has since been found of value in the

pireparation of the Magdala red.

The first substance of this class sent into the market was the

phenylic analogen of amidoazonaphthalene by amidoazobenzene,

which was discovered by Mene. It was introduced by Nicholson,

who prepared it by a process which has not been published. It

was afterwards patented by Dale and Caro, in 1863. This was

a yellow dye, but did not demand success, because of its vola-
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tility. It has, however, since become useful for the manufacture

of induHne.

The first really successful! azo colour was Manchester anclBis-

mark brown (trianiidoazobenzene), which is produced by the

action of nitrous acid on metadiaminobenzene.
The next important step took place in 1876, by the discovery

of chrysoidine, by Caro and Witt. Independently this product

is prepared by the action of diazobenzene on metadiamidoben-

zene.

About this time the subject began to be worked out on a

scientific basis, and since then the number of diazo dyes pro-

duced is marvellous, and it will be useless for me to do more

than to refer to one or two of the most important. About this

period also the value of the sulpho group, began to be realised,

and this has greatly added to the value of these dyes.

The first use of the sulpho group in relation to azo colours

was in connection with amidoazonaphthalene, patented by
myself in 1863.

During the early history of coal-tar colours, innumerable ex-

periments were made with naphthalene derivatives to produce

colouring matters, but no results of any value were obtained ;

the experiments were mostly made with naphthalamine. The
first colouring matter that was obtained from it that was of value

was Martin's yellow, a dinitronaphthol. After this came the

Magdala red, which was not much used. The principal develop-

ment of the coal-tar colours of late years has, however, been in

connection with diazo reaction. In these reactions naphthol is

much used, and this product, which a few years ago was un-

known, is now manufactured by tons by fixing the naph-

thalene sulphonic acid with alkali, and is produced at a few

pence per pound. Most of the azo colours produced from ben-

zene derivatives are of a yellow or brown colour, but, by taking

products of a higher molecular weight, colours of different

shades of red are produced. The one which has commanded the

greatest success is the scarlet, first known as Meister scarlet, pro-

duced by the acting of diazo.Kylene chloride on the disulphonic

acid of /3-naphthol ; its constitution may be represented thus :

—

C8H3(CH3)„-N„-CioHJOH)(HS03)2.
And in the formation of bluer shades, diazocumene chloride is

used. The cumedene used is now made from xylidene, by the

beautiful reaction of Hofmann's, in which an alcohol radical as-

sociated with the nitrogen becomes that element, and enters

with the hydrocarbon radical. These scarlets have had a very

injurious influence on the cochineal market, and have in many
cases displaced it.

If a-diazonaphthalene chloride be used instead of the xylene

or cumene compounds, the colour known as Bordeaux is pro-

duced. Then, again, where derivatives of a-naphthol are used,

different results are also obtained, so that great varieties of pro-

ducts can be produced. The preparation of these azo colours is

a matter of much simplicity, and ^colouring matter being pre-

cipitated in bringing the products together, and, moreover, they
can be produced in many theoretical quantities ; hence they are

remarkably cheap dyeing agents. The following are the formula;

of some of these azo dyers :

—

Manchester Brown, Vesuvius or Bismarck Brown.—
NH2C6H4 - N„CoH3(NH.,)oHCI.

("')"

Chrysoidine CcH5.N„.CoH3(NH,).,HCl.
Fast yeUow KS03.C;H..N„.C„H".NH,.

(3) (i)"

Metaucher yellow NaSOj.NHjNo.CBH.NHCsH..
(4) (i) ' B

Orange NaS03.CeH4.N„.Ci(,H6(OH).
(B)

Fast red NaS03.Ci„Ho.No.Ci(,Hs(OH).
(-S)

Ponceau G. C6H5.N„.CioHjOH(NaS03)o.
'(B)

Ponceau 2R (CH3).C„H5.N,.Ci„H,OH(NaS03)„.
(B)

'

Bordeaux Ci(,H7.o-N„.CioHjOH(NaS03).,.

From which it will be seen that the colour changes from yellow

to red and claret by the increase of the molecular weight of the

radicals introduced, and also by the relative position occupied

by the group, &c.

Products of the quinoline series have of late been claiming

attention in relation to colouring matters. It will perhaps be

remembered that, in the early days of the coal-tar colour

industry, a beautiful blue colour belonging to this series, dis-

covered by Greville Williams (Chein. News, Oct. 11, 1S60, 219),

was introduced. This substance was called cyanine. The em-
ployment as a dye for silk at first produced quite a sensation,

on account of the beauty of the colour ; but unfortunately it

was too fugitive to be of any practical value. Recent researches

have shown that chryaniUne is also to be regarded as a body of

the chinoline class. Alizarin blue, and also the beautiful yellow

dye obtained from acetonilide by Fischer, and known as

flavanilin, are found also to belong to this class of substance.

Other colouring matters which have long been prepared from

quinoline direct might be referred to did time permit. The
peculiar green which is produced by the condensation of

tetramethyldiphenylketone with quinoline is of interest, because

the introduction of this quinoline has a very different influence

on the resulting colouring matter to that of other groups con-

taining amidogen—in fact, it appears to act more like the phenyl,

as the green is very analogous to benzaldehyde green.

There is a very interesting new manufacture growing out of

the coal-tar colour industry, and that is, the preparation of

derivatives of quinoline as substitutes for quinine. I have

mentioned that much work has of late been directed to the

study of quinine itself, and although the artificial formation of

this substance has not yet been discovered, new bodies have
been obtained during these investigations which are thought to

possess valuable medical properties. This is rather a remark-

able development from this industry, seeing that it was owing to

experiments made on the artificial formation of quinine that it

owes its foundation.

There is another peculiar colouring matter I have not yet

referred to, peculiar—as it contains sulphur. I refer to methy-

line blue, a very valuable dye, the constitution of which has

been so well worked out by Bernthsen, but I feel I must be
content with this slight reference to it.

As I have shown, the coal-tar colour industry originated in

this country, where for some time it was solely carried on. The
second impulse was from France in the discovery of magenta
and its blue and purple phenylic derivatives, which were soon

brought to a state of great purity in this country. The Hofmann
violets were then discovered and produced also in this country,

several other colours being perfected and largely used. By this

time the manufacture of coal-tar colouring matter had made
some progress in Germany and Switzerland ; crude products

in a cheap form were first made, but improvements soon

followed.

The subject of these colouring matters was taken up with

great earnestness in the German laboratories, so much so that it

was stated at one time that this industry was acting injuriously

to science, as it had diverted an undue amount of attention

from other subjects. Time has, however, proved the ground-

lessness of this statement. This laboratory work, as well as

research work generally, fitted a number of highly-trained

chemists to enter the works, when they soon improved the

processes, and thus they were able to produce products of a

quality to compete with those of English manufacture, which

had, owing to their purity, given superior and more reliable

shades of colour in the hands of the dyer ; and the result of

the application of this scientific labour to this industry is that

Germany produces products of the highest class and at the lowest

price. The fact that Germany is now the head-quarters of this

industry, raises the important question. Why has England

allowed this state of things to come about ? All the raw materials

are produced in this country, both the products from coal and

the other chemicals required, and, as we have seen, the industry

originated and was first carried on here, and, in addition, we
are the greatest consumers of the colouring matters. 'I his fact

is well worth considering, and it is many-sided. In my opinion,

the Patent Laws, and the difficulty of preventing infringements

from abroad, was one cause which may have prevented this

country from maintaining its first position.

When speaking of the early history of the first coal-tar colour,

mauvein, I referred to this class of infringement and how it was

first met by the proceedings taken against the agents employed

in this country, and this course was so far successfiU, but only

pointed out how easily the law could be evaded if foreign manu-

facturers gave up responsible agents and sold direct to the con-

sumers. Having no duties on such articles, no assistance could

be obtained at the Customs, and the colouring matters were

generally declared under the name of vegetable dyes or extracts,

so that it was impossible to stop them entering the country, and
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even when found, owing to the onus of proof of their being
manufactured by the patentee's process laying with the patentee,

an almost insurmountable difficulty was raised, as in most cases

no traces of the products ui-ed in the preparation were left in the

colouring matter. The only other proceedings which could be
instituted were against the consumer ; here again the difficulties

were practically insuperable.

In most cases the consumers were using the patentee's product

to some extent, and it was impossible to know to what extent, in

fact, without going into the many details connected with this

point, it may be assumed that in most cases proceeding against

a consumer of this kind of article is detrimental and practically

useless.

The result of this infringement, by importation from abroad, is

that a patentee had to compete against all other manufacturers

with the exception of hi% invn countiymen.

There can be but little doubt that this state of things has had
much to do with preventing the development of this industry,

and crippling enterprise in this country, as it prevented manufac-
turers even from working under royalties, there being no security

whatever except in name. Again, the fact that a foreigner could

take a patent in this country, manufacture in his own country,

and send the product here, was a great source of loss and mis-

chief to our trade. The new patent laws may probably alter this,

but still the difficulty of importation in defiance of patent right

still remains.

There is another mattei which tells much against this coun-
try—namely, that we are not able to export colour to foreign

countries upon the same conditions as foreign manufacturers can

into this, because we are met with import ditties which handicap
us to a prohibitive extent, whereas the foreign manufacturer,

being protected in his own country, may maintain his prices

there and sell at a lower price in this country ; but what is still

more injurious, he may dispose of surplus production in this

country at or even below cost price. The injurious effect of such

a course upon our market can be easily understood by business

men, and I need not go into it here. These are matters our
manufacturers have to contend with, and cannot help themselves;
there is, however, one matter in which they are undoubtedly at

fault.

We find that in Germany the manufacturer understands the

value of well-trained chemists, and sympathises with them ; they
also realise the value of theoretical chemistry-— this is a condition
of things we don't find in this country.

Unless I am mistaken, the coal-tar colour industry has acted

as the great stimulus to the development of general chemical
industries of Germany, and these, by starting with so much
scientific aid as they have called to their assistance, have made an
amount of progress during the last twenty-five years which is

most remarkable. Up to that time England had been the seat

of most of the large chemical industries, and the success which
we have had appears to me to have produced a feeling of false

security, and more attention has been paid by the heads of firms

to the markets than to the chemistry of their manufactures.

I believe that thirty years ago there were very few chemists

employed in chemical works, either in this countiy or on the

Continent. Now there are very few without them ; but in this

country they are far less numerous and much less efficient than in

Germany, and for this our manufacturers are to a great extent

responsible. I am told that at some of our large chemical cen-

tres, the chemists, or so-called chemists, are sometimes paid not

more than could be earned by a bricklayer. If such openings
are put by manufacturers before young men, their parents are

not likely to give them an expensive scientific training. If they

get any they are not likely to continue it longer than enough to

do analysis very imperfectly, say by studying for about nine
months. An ordinary tradesman would not be considered effici-

ent unless he passed a much longer apprenticeship than this, but
I know teachers complain that it is difficult to get students who
are to be works chemists to slay longer than this. The result

is that when really'efficient men are wanted, they are not to be
found, and they have to be got from abroad. In my address to

the Chemical Society last year, I referred to the past neglect of

research at our chemical schools, so that I need not speak further

on that aspect of the subject here, though it is an important one
in relation to our industries.

There is no chasm, as w'e have already seen, between pure
and applied chemistry ; they do not even stand side by side,

but are linked together, so that a technical chemist needs
to be a thorough chemist, and unless we employ such [men

we must be at a great disadvantage in relation to foreign

manufacturers.

This brings me to a subject which has occupied much attention

of late, but I fear is much misunderstood by the public generally.

I refer to the teaching required by technical men, or technical
education. The general idea is that it should be carried out in

what may be called its narrow sense. That is to say, that it

should be in relation to the existing manufactures and the present
methods employed in them. Whereas there can be no doubt it

will be of small service unless it is carried out on a very broad
and scientific basis. As it is, the processes which are publicly

known and taught, are more or less antiquated, simply because
improvements are naturally kept secret as long as possible, and
therefore to spend a large amount of time in studying details

of old processes would manifestly be a great waste of power, and
I am glad to find Aat this view of the matter is held by some of

our leading chemical manufacturers. Our chemical industries

are now undergoing such rapid and radical changes, owing to

the advances in scientific discovery, that this cannot be too much
borne in mind. To train a young man as a technical chemist, I

consider, requires first that he should have a thorough knowledge
of chemical science and know how to use it by conducting
research, that he should have a general knowledge of those
sciences which are connected with it, such as physics, and of

those subjects required by all manufacturers, such as engineering,

mechanics, &c., and also study the way chemical operations are

carried out on the large scale, not in one branch of manufacture
only, but in many.
With men in our works so trained, and of course possessing

the suitable natural qualifications, we might expect to see our
chemical industries make good progress and keep well to the

front, but such a course of study could not be gone through in

twelve months, nor would men so qualified be content to receive

the remuneration for their services which is now given.

The proposed course for technical chemists at the Central

Institute of the City and Guilds of London Institute is to occupy
three years, the students having already devoted one year to

elementary chemistry this makes four years of study, and this is

hardly sufficient. It is to be hoped that those who are to be
principals, or to take responsible positions in works will avail

themselves of the opportunities afforded by this Institute or get

some similar course elsewhere, so that we may have efficient men
in this country to advance our chemical industries, and also that

the value of such chemists may be appreciated in this countiy.

The employment of well-trained chemists in Germany, and
the division of labour which results from this, has no doubt been
one of the chief causes of the great success not only in the colour

but in other chemical industries. In this country it not infrequently

happens that an inventor, or the head of a firm, feels that no one
can do the work he is connected with like himself, which is pro-

bably quite true ; but at the same time he forgets that one person

is not able to attend to the details of a number of processes

adequately from sheer want of time and strength ; if, however,
properly qualified men can be set over them, although they may
be slower and less capable than himself, yet having less divided

minds and more time they are able to work out the details under
his direction with much more success than he could alone, as

well as see things from other points of view, and then greater

perfection will be attained. I think this is a matter deserving

of careful attention on the part of our manufacturers.

I have now given a very brief, and therefore a very imperfect

outline of the history of the coal-tar colour industry, an industry

to which none other can be compared for its rapid progress. I

have drawn your attention to the fact that it is the ofispring of

scientific resea ch, that in return, as I before stated, it has in

many cases given a fresh impulse to research by giving the

chemist new products, and also by opening up new subjects of

theoretical interest for consideration, and from the fruits thus

resulting again reaping further benefit. This linking together of

industrial and theoretical chemistry has undoubtedly been the

great cause of its wonderful development. We now have not

only all the colours of the rainbow, but we have also the more
sombre, but often not less useful, colours, and, moreover, there

are also great varieties of products of similar colours possessing

difierent properties which fit them for special uses. This

industry is also one of no mean dimensions. I have not been

able to get any very recent statistical information on this subject,

but notwithstanding the great reduction of prices of the products

of late years, yet owing to the extended development it has

undergone, the value of the annual output has probably
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increased, and not declined, and from what information I have on

the subject, I should say it is perhaps not less than 3,500,000/.

In my remarks I have also been led to refer to some of the

points connected with the migration of this industry from this

countr}' to Germany and the probable influence our patent laws

had upon this, to the matter of technical education, and the

employment 'of high-class chemists in chemical work. This

latter subject is undoubtedly of great importance, and requires

the earnest consideration of our manufacturers. It is found

profitable to employ chemists of this class on the Continent,

surely it should be found equally profitable to employ them here.

In conclusion, I am happy to say there are signs of the coal-tar

colour industr)- returning ,"to our countiy, in part at any rate,

especially in relation to alizarin, for wliich there are now three

large works in existence, and the production of other colouring

mailers is also increasing.

FAUNA OF TRANS-ALAY
T N the Izveslia of the Russian Geographical Society (xx. 6) we
' find an interesting paper by M. Grum-Grzimailo, who has

journeyed in the mountains north of the Alay region of the

Pamir, chiefly for zoological purposes. The immense cultivated

loess-fields of Osh, devoid of trees, yielded poor zoological

results. Only a few uncultivated places had in the spring a rich

fauna : great numbers of birds, various ColiibriJu', the Pseudapiis

pallasii, tortoises, immense numbers of Biifo variabilis were met
with. Here -the author gathered a very rich collection of

Lepidoptera ; also Zamenis kattfnianni, Tapliromeloron Hiko-

latiim, Elaphis dione, Eryx faadttj, and many others. In the

middle of May all these disappeared under the burning rays

of the sun. On the way to Vadil several species which were not

found later on were met with, such as the Tri«oHocephalus halls,

the Aiilhocaris fyrothoc, and several others. The neighbour-

hoods of Vadil yielded nothing interesting at that part of the

season (middle of June). Of vertebrates only two .£/vm/</f and
one Irigotiocephalus hydriis were found. Shankh-mardan and
Jordan, on the contrary, gave a rich crop of insects, and M.
Grzimailo remained there for ten days. On a rich Alpine

pasturage, Artcha-bash, where Kirghizes are in the habit of

staying, he found very rich zoological materials. The collections

were enriched with a great number of rare species, such as Pol.

tavwlana, Colias eogene, Ardia erschoffi, Hol.jagorum, which are

common almost exclusively to the Himalayas and the South-

West Thian-Shan, as also by several new species. On the

snow-covered plateaux interesting specimens wei-e found, and
among them the Megaloperdix nigdie and the Arctomys
caiidaiiis. On the upper Kok-su, extending to a height of

12,000 feet, M. Grzimailo found a number of species which he
did not see either before or afterwards during his journey, es-

pecially with regard to Lepidoptera. Vertebrates are few at

this height ; they were represented by the Arctomys caudatus,

the eagle (A.fulva), one species of Falco, the Frigilis graculus,

the PyrrAocorax alpinus ?, Pica, CaccaHs huckar, Megalopa'dix

,

and Columba. On the pass itself the holes of the Arctomys
caudatus are seen evei-j'where, as also holes of some Af^'icola.

The Lepidoptera are richly represented at that part of the

summer, especially the two genera Colias and Parnassiits. On
the Djekaindy Pass it w-as the same ; the Lyciznic were very
numerous, so that on the space of 3 metres the author found fifteen

species of them, of which three were unknown to him. With-
out mentioning localities of minor interest, the plateau between
the Kara-su and the Aram is worthy of notice for the brilliant

collections of Lepidoptera which were made there. One
Lacerta was found at a height of 11,000 feet, a species of

Elaphis, the Canis melaiiotiis, the Lepus lehmanni, the Oi'is

polii ; of birds, the Falconida; were most usual ; also the Upupa
cpops, the Cuculus catwrii'/i, species of Columba, the Otthygion
cotarnix, Caccabis huckar, Co>~ius corax, and many others, this

last reaching the highest parts of the region. Another find of
great interest must be mentioned. The late Mr. Fedchenko
had already caught one female Lepidopteron, which was deter-

mined by M. Erschoft" as Colias nastcs. This species having
been found formerly only in Labrador and Northern Lapland,
the determination remained doubtful, the individual having been
but a female. M. Grzimailo has happened to catch a number of
both males and females, which really proved both to belong to

C nastcs. It remains now to explain the strange extension
of this species.

SCIENTIFIC SERIALS
Rendicoiito dclla R. Accadcmia ddle Science di Bologna,

1SS4-5.—On the geometrical construction of the central axis in

a given system of forces, by Prof. F. P. Ruffini.—A fresh con-

tribution to clinico-experimental studies, showing the depressing

action of ipecacuanha administered in large doses in pulmonary

affections, by Prof. F. Verardini.—On the velocity of the polar-

ised rays in a body endowed with rotatory motion, by Prof.

Augusto Righi.—On the physico-pathology of the suprarenal

capsules, by Prof. Guido Tizzoni.^On Perinea melus, a new
genus of parasite observed in the pig, by Prof. Cesare Taruffi.

—On the antimoniates of bismuth, by Dr. Alfredo Cavazzi.

—

Action of gaseous phosphated hydrogen on the trichloride of

gold dissolved in ether, in alcohol, and in water, by Dr. A.

Cavazzi.—On conjugated conic sections, by Prof. Virginio

Retail.—Some researches on the so-called syntomatic carbuncle

in cattle, by Prof. Alfrede Gotti.—Observations on Jacobson's

organ and on Stenson's duct in the camel, by Dr. Francesco

Peli. —On the central termination of the optical nerves in mam-
mals, by Prof. Giu-eppe Bellonci.—On the paraboloid surfaces

in the selliform rhombohedrals of dolomite and other anhydious

carbonates, by Prof. Luigi Bombicci.—Some general observa-

tions on the systems of functions, by Prof Sahatore Pincherle.

—On a monstrous fretus requiring the operation of embriotomy

for its delivery, by Dr. Cesare Belluzzi.—On the question of sex

in Tolyposporium cocconii, by Dr. Fausto Morini.—On the fossil

remains of Dioplodon and Mesoplodon occurring in the Upper
Tertiary formations in Italy, by Prof. Giovanni Capellini.

—

Forensic experiments in traumatology with firearms, by Dr.

Giuseppe Ravaglia.—Contributions to the chemical study of in-

testinal perforation in typhoid fever, by Prof. Giovanni Bru^oli.

—On the mode of genesis of a polar globule in the ovarium of

certain mammals, by Prof. Giuseppe Bellonci.—A systematic

enumeration of the funguses in the province of Bologna, by Dr.

Fausto Marini.—On the thermal emissive power of electric

sparks, by Prof. Emilio Vijlari.—On the use of curvilinear co-

ordinates in the theory of the potential and of elasticity, by Prof.

Eugenio Beltrami.—An analytic method of determining the

equation of time, by Prof Antonio Saporetti.

SOCIETIES AND ACADEMIES
Berijn

Physiological Society, June 19.— Dr. J. Munk gave a

brief sketch of the different views put forth respecting the

formation of fat in the animal body, and then gave a short

account of the now almost universally accepted view of Voit,

who, on the basis of his veiy numerous experiments, laid down
the doctrine that the fat in the animal body proceeded either

from the alimentary fat, or, when this was not sufficient, from

the albumen, which on its decomposition yielded products that

by synthesis became transformed into fat, while the carbo-

hydrates never yielded material towards the format nn of fat in

the animal body. Opposition to this doctrine was raised on the

side only of agricultural chemists, who, by experiments on

swine and geese produced direct demonstration that the deposi-

tion of fat was considerably increased by feeding wiili carbo-

hydrates. In consequence of these experiments Prof. Voit

admitted that omnivorous and herbivorous animals might in

certain circumstances form fat out of carbo-hydrates ; such,

however, he maintained, was never the case with carnivorous

animals and man ; in them all fat was derived from the ali-

mentary fat and the decomposition of albumen, both in his own
experiments and in all hitherto published, and the fat was seen

to be derivable from these two sources alone, even though only

12 per cent, of the decomposed albumen were taken for the

formation of fat, and much more if, according to the theoretic

calculations of Herr Henneberg, it was assumed that as much as

51 per cent, of the decomposed albumen might be utilised

towards the formation of fat. Seeing now that Prof. Voit

admitted that, in the case of oiinivorous and herbivorous

animals fat was produced from carbo-hydrates, the speaker set

himself the task of establishing experimental conditions under

which fat might be formed from carbo-hydrates in the case,

likewise, of carnivorous animals. For these experiments he

selected a dog, completely impoverished it of all fat by means of

long fasting, and then gave it an aliment very rich in carbo-

hydrates. The animal required to be young, or othervvise the

loss of fat by fasting could not be complete, and if it were

desired to obtain certainty respecting the attainment of perfect
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deprivation of fat, the decomposition of the albumen during the
period of fasting would have to be traced by regular determina-
tions of the quantity of azote in the urine and the excrement.
Prof. Voit had (as was already linown) proved that on account
of its ready decomposibility, fat was a protection against the
decomposition of albumen ; such would necessarily be the case
in the fasting organism likewise, and the corporeal fat would
necessarily protect the albumen from decomposition. In point of
fact Dr. Munk found in fasting animals that when they were poor
in fat the decomposition of albuniemslowly abated in correspond-
ence with the ever less abatement of the weight, whereas in the
case of individuals rich in fat, the nitrogenous secretions in the
last period, after the corporeal fat at disposal had been decom-
posed, did not only not abate, but even increased somewhat.
The same cause as that followed by the nitrogenous secretion
was also observed in the case of the elimination of sulphur. The
exact process of albuminous decomposition during fasting thus
oflered an indication of the attainment of complete deprivation
of fat in the body. The carrying out ot the experiments was,
however, attended with so many difficulties, that hitherto only
one experiment had succeeded. It had reference to a
large dog of three to four years old, weighing about

35 kilogrammes, which had been made to fast for thirty-

one days, and was then fed daily with 200 grammes
of meat, 100 grammes of lime, 400 grammes of starch, and 5C0
grammes of sugar, made into a preparation very acceptable to

the dog. The gluten was occasionally added to the aliment
to restrict the decomposition of the albumen. The experiment
might be continued for twenty-five days ; in the two last days
diarrhoea set in, and the dog was killed in order to determine
precisely the contents of fat in the body. The weight of the
body of the dog during the process of feeding had increased by
four kilogrammes, and amounted at the end of the experiment
to 27 kilogrammes. Of the albumen partaken only 800 grammes
were left undccomposed in the whole body. At the outset,
therefore, it could be inferred that the dog had formed and de-
posited a considerable quantity of fat—an inference which was
confirmed by the examination of the body. The fat of the
underskin tissue and of the mesentery was carefully cut out,
melted, and weighed. Then the amount of fat on the muscles
was determined in particular samples, and the fat on all the
muscles of the animal calculated. The fat of the liver was
directly ascertained, and, finally, an account was taken of the fat

of the bones, the nerves, and the other organs, which was admitted
to be only half the amount which other physiologists had ob-
tained on the same parts in an individual whose skin, muscle,
and liver fat corresponded w^ith that of the dog examined in the
present case. Certainly the quantity of fat thus found was con-
siderably less than the quantity actually formed during the time
of the experiment. From this sum of fat deposited by the dog
there w'as now deducted the total amount of the alimentary fat

which had been appropriated, and of the fat which might have
been formed from the decomposed albumen {12 percent.). The
result was a remainder of over goo grammes of fat formed by
the dog, which was derivable neither from the alimentary fat

nor from tlie decomposed albumen, and which had, therefore, to
be attributed to the carbo-hydrates that had been copiously ad-
ministered. The speaker instituted a second calculation, taking
account of the assumption which had hitherto, however, never
been proved or even rendered probable by a single experiment,
but was purely a deduction from constitutional formulae—the
assumption, namely, that of the decomposed albumen as much
as 51 per cent, might be utilised towards the formation of fat.

But even under this supposition there still remained more than
400 grammes of fat formed by the dog which, contrary to the
doctrine of Prof Voit, must have been produced from the carbo-
hydrates. In compliance with a suggestion thrown out in the
discussion of the question the speaker had, furthermore, calcu-
lated as a fat-former the whole of the lime taken by the
dog, although all experiments had demonstrated that lime
in no case produced fat ; and yet, after that item had
been fully taken account of, there were about 60 grammes
of fat left that could be derived only from the carbo-
hydrates. Dr. Munk therefore deemed it indisputably
demonstrated by this experiment that in the case of carni-
vorous as well as omnivorous and herbivorous animals carbo-
hydrates might in certain circumstances contribute towards
the formation of fat.—Dr. Holtzke, following up a communica-
tion recently made by him respecting the influence of narcotics
on pressure in the eye, reported experiments he had made con-
cerning the influence of the blood-pressure on the intra-ocular

pressure. The view had hitherto been universally accepted that
the pressure in the eye was dependent on the blood pressure,

and a series of experiences and experiments had been collected
by way of proving this dependence. The nerves had likewise
shown that they exerted an influence on the pressure in the eye,
so far as they influenced the vascular system. Of the sympathetic
in particular it was asserted that its paralysis induced an aug-
mentation, whereas stimulation of the nerve caused a diminution
of the intraocular pressure, and this converse process was said to

be connected with the expansion and contraction of the vessels.

Seeing, however, that some investigators maintained that the
effect of the sympathetic on the pressure of the eye was exactly
the opposite to that just referred to, the speaker had instituted

new measurements by means of a manometer, utilising *':e

second eye in the way of control. The result at which he
arrived by this means was that the cutting of the sympathetic
always entailed an abatement of the pressure to an average of
6 mm. mercuiy, and that stimulation of the fieripheral nerve
ending caused an increase of the pressure amounting to 14 mm.
mercury. Stimulation of the supreme ganglion of the sym-
pathetic had the same effect. If the veins of the neck were
bound on the under side and the carotid was compressed then
had neither the cutting nor the stimulation of the sympathetic
absolutely any effect on the pressure in the eye—a proof that the
influence of the sympathetic as above stated was only mediate,
that the paralysis of the sympathetic induced the lowering of the
ocular pressure only in consequence of the decrease of pressure
in the vascular system and that the stimulation of the nerve
caused the increase of the intra-ocular pressure only becau.se of a
rise of pressure in the blood. An experiment with a view to

measuring the influence of the sympathetic on an atropinised

eye did not yield perfectly decisive results, a circumstance which
determined the speaker to investigate once more the influence of
atropine on the ocular pressure. The result was somewhat
different from that recently communicated. It was now ascer-

tained with perfect certainty that the influence of atropine by
itself was a diminution of the ocular pressure and therefore the
contrary of that of eserine. Only when the pupil was power-
fully expanded by the atropine did the pressure in the eye rise

in correspondence with the other experiences that each expansion
of the pupil was accompanied by an augmentation of pressure,

and each contraction of the pupil was followed by an abatement
of the ocular pressure. On the expansion and contraction of
the pupil, the rise or the reduction of the blood-pressure became,
in turn obser\'able, and this latter again on its side generated a
rise, or, as it might be, a fall of the pressure in the eye. This
parallelism of the ocular and the blood-pressure the speaker had
found to hold good in all his experiments. The pressure in the
vitreous body invariably showed the same changes as did the

pressure in the watery chamber.
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DR. LAUDER BRUNTON'S ''PHARMACOLOGY"
A Text-Book ofPharmacology, Therapeutics, and Materia

Medica. By T. Lauder Brunton, M.D., D.Sc, F.R.S.,

&c. Pp. 1139- (London: Macmillan and Co., 1885.)

IT is nearly twenty years since Dr. Brunton, then a

student in the University of Edinburgh, commenced,

by his researches on the physiological action of digitalis,

which were followed soon after by others on nitrite of

amy], a life of laborious work which has been marked at

every stage by contributions which testify to his scientific

acumen and his burning love for research, and which

have enriched physiology and many branches of medicine

with newly-discovered facts.

Now, when the second decade of his professional life is

drawing to a close, he presents us with a work which

stamps him as a teacher in the highest sense of the word.

It may appear to some that an apology is needed for

introducing into the columns of N.\TURE a review of a

work dealing with departments of medicine. To any

such we would reply that it falls within the scope of

this journal to review the progress of all departments of

natural science, and that large sections of Dr. Brunton's

book are full of interest to all biologists, and almost as

much to the specialised physiologist as to the practical

physician.

By the term "materia medica" it has long be;n the

custom to designate the study of the agents, whether

derived from the mineral, vegetable, or animal kingdoms,

which are employed in the treatment of disease. By
" therapeutics " we understand the study of the application

of these remedial agents to the cure of disease. Until

very recently the study of therapeutics was based entirely

on pure empiricism, and under conditions where em-
piricism {i.e. experiment), uncontrolled by theory and

unassisted by proper methods of observation, could not

but yield misleading and contradictory results. The
physician employed a drug because others had pre-

scribed it before and found it useful in certain diseases,

possessing but rarely any knowledge whatever of the

mode in which the drug would affect a healthy sub-

ject, or of the manner in which it affected the diseased

organism. All that was taught concerning the action of

drugs was based upon successive individual experiences,

accumulated by individuals who were of necessity desti-

tute of the scientific knowledge, as yet unexisting, which

alone could make them " empirics" in the best sense of

the word.

These obser\-ations are not intended to disparage the

work of those who, sometimes possessed of marvellous

intuition, worked in bygone days, nor to lead to the

inference that old therapeutical experience was barren

of useful results. However great the knowledge other-

wise acquired of the action of a new drug, however

stringent the reasoning which leads us to surmise that

it is likely to exert a valuable influence in the treat-

ment of disease, yet ultimately it is by a rational

empiricism

—

i.e. by a rational and cautious series of

observations on actual cases of disease—that its value will

Vol. xxxii.—No. S24

be determined : and, further, he alone will be worthy of
the name of a good physician who, irrespective of theo-
retical consider.itions, bases his use of remedial agents on
the results of rational empiricism. To the older thera-
peutic studies we owe our knowledge of the usefulness of
such drugs as iron, cinchona, and digitalis, a statement
which of itself is sufficient to express our obligations to

the empiricism of bygone days.

There were many causes which, until lately, stood in

the way of a proper study of therapeutics. It was only
when the natural history of disease came to be studied by
men imbued with physiological knowledge and furnished

with all the appliances which physiology has borrowed
from chemistry and practical physics that it became
possible to lay the foundations of sound therapeutics.

From such studies it appears that a morbid process is not
to be looked upon as a morbid entity to be destroyed,

but usually as the resultant of complex deviations in

physiological processes ; often, it is true, associated with

structural alterations of particular organs which stand
more or less closely in the relation of proximate causes of

the diseased phenomena. They have shown that, in

general, in the treatment of disease, the scope of the

physician must be to combat particular phenomena by
the use of agents affecting specially the organ and function

which are the principal factors in the production of the

morbid process.

In order, then, to place medicine on a proper basis, it

was needed (i) that the functions of the healthy organism
{physiology) should be studied in the full light afforded

by anatomy, chemistry, and natural philosophy
; (2) that

the exact deviations of the several functions from the

normal standard which constitute particular diseases

should be ascertained with the utmost exactitude, not only

so as to permit of accurate recognition {diagnosis) and
classification, but to furnish the elements for a philo-

sophical treatment
; (3) that alterations induced in the

structure of organs by disease {pathological anatomy)

should be minutely observed, and that by the light of

experimental pathology, the course of these alterations

and, if possible, their proximate as well as their more
remote causes should be ascertained

; (4) that the so-

called physiological action of drugs and other remedial

agents should be submitted to a searching investigation

:

to this study the vague and misleading term oi pharma-

cology, previously employed by German writers, has,

unfortunately as we think, been applied
; (5) that the sub-

sequent application of drugs and other remedial agents to

treatment {therapeutics) should be studied not only with

the object of showing their influence on particular diseases,

but also the way in which individual phenomena of disease

have been modified.

All the above branches of inquiry are now being

pursued by men imbued with the scientific spirit and

furnished with all the scientific knowledge of the day.

As a result, in spite of the great difficulty of the task, the

physician is acquiring more and more that power of

anticipating and predicting events which springs out of

a knowledge of principles and distinguishes science from

mere empiricism.

LIntil a comparatively recent period the study of the

physiological action of drugs and consequently of thera-

peutics remained in a backward condition, which

Q



338 NA TURE \Aitgust 13, 1885

contracted unfavourably with that of other departments of

medicine. The researches of Claude Bernard on carbonic

oxide and curare were the first fruits of the application of

physiology to the elucidation of the action of agents

capable of modifying in a definite manner the functions

of the body, and opened up the path which others were

to follow. Thanks to the researches of such men as

Schmiedeberg, T. R. Fraser, Sidney Ringer, and our

author, the representatives of a host of active and suc-

cessful workers, facts have been amassed, and the prospect

is daily becoming clearer of the time when the physician

shall relv less and less upon mere unsupported experience,

and will be guided, as by an unerring compass, in the

treatment of the diseases which come under his care.

We realise as we read the fine work which lies before us

how much has been done in a comparatively short time
;

we cannot help recognising that this very work places us

on a higher platform than before, and thereby gives us a

wider prospect towards all points of the compass. Yet

we reflect and admit that at present we have only the

title-deeds of the estate. We need still to go forth to

possess the land.

Dr. Brunton's book contains an enormous amount of

information. It is a work which will satisfy alike the

student and the expert. Clear and logical it stimulates

the student by constant reference to his previous work,

and compels the expert to acknowledge that the whole

bibliography of the subject has been ransacked to supply

the innumerable facts which are so skilfully interwoven

with the results of the author's own experience.

The book is divided into six sections. The first, en-

titled " General Pharmacology and Therapeutics," occu-

pies nearly half the volume. It is a successful attempt to

press the most recent and often apparently most abstract

conclusions of science into the service of medicine. At

the very outset the reader is surprised to find himself

confronted with such questions as the unity of matter,

Mendeljeff's law, chemical constitution and isomorphism,

all placed in more or less direct relationship to pharma-

cology. It is a specimen of what must be expected

throughout this section. Varied scientific facts are re-

produced for the sake of overburdened memories, and

then in a few pregnant sentences the author connects

them with his subject, and, between the lines, opens out

new avenues of research.

We would draw special attention to the remark of the

author on the object, value, conditions, and objections to

the study of experimental pharmacology (pp. 37-41). In

the ordinary administration of any drug the difficulties in

the way of a correct conclusion as to its action on the

system are extremely great. The conditions are so com-

plex that the most experienced physician will often

hesitate between the " post " and the " propter." We
must by experiment diminish the number of coincident

phenomena in order that we may link the right ante-

cedent and consequent. This may be accomplished in

various ways, as the author indicates. A simpler

organism and one more open to direct investigation may
be employed ; an organ or tissue may be isolated from

the rest of the body,*£?.^^. a muscle-nerve preparation ; by

ligature of blood-vessels, or otherwise, the drug may be

excluded from part or parts of the body, and so com-
parisons instituted ; r>r the normal mechanism of a part

may be modified in a definite manner, and the action of

the drug examined under these circumstances, as in ex-

periments on drugs affecting the organs of circulation,

and in which the vagus is cut or stimulated. Pharma-
cology is based on experiments thus made, and no one who
reads Dr. Brunton's book can doubt their value. The
observations of the author on objections to experiments

appear to us so just that we cannot avoid reproducing

them :

—

" Objections to Experiment.—Some people object en-

tirely to experiments upon animals. They do this chiefly

on two grounds. The first is that such experiments are

useless, and the second, that even if they were useful, we
have no right to inflict pain upon animals.

" The first objection is due to ignorance. Almost all

our exact knowledge of the action of drugs on the various

organs of the body, as well as the physiological functions

of these organisms themselves, has been obtained by
experiments on animals.

" Their second objection is one which, if pushed to its

utmost limits and steadily carried out, would soon drive

man off the face of the earth.
" The struggle for existence is constantly going on, not

only between man and man, but between man, the lower
animals and plants, and man's very being depends upon
his success.

" We kill animals for food. We destroy them when
they are dangerous like the tiger or cobra, or destructive

like the rat or mouse. We oblige them to work for us,

for no reward but their food ; and we urge them on by
whip and spur when they are unwilling or flag. No one
would think of blaming the messenger who should apply

whip and spur to bring a reprieve, and thus save the life of

a human being about to die on the scaffold, even although

his horse should die under him at the end of the journey.

Humane people will give an extra shilling to a cabman in

order that they may catch the train which will take them
to soothe the dying moments of a friend without regard-

ing the consequences to the cab-horse. Yet if one-tenth of

the suffering which the horse has to endure in either of

the cases just mentioned were to be inflicted by a physi-

ologist in order to obtain the knowledge which would
help to relieve the suffering and lengthen the life, not of

one human being only, but of thousands, many persons

would exclaim against him. Such objections as these

are due either to want of knowledge or want of thought

on the part of people who make them. They either do
not know the benefits which medicine derives from expe-

riment, or they thoughtlessly (sometimes, perhaps,

wilfully) ignore the evidence regarding the utility of

experiment."

As protoplasm is the physical basis of life and the cell

its unit. Dr. Brunton commences Pharmacology with the

action of drugs on amoebae, white corpuscles, infusoria,

and the various forms of specialised protoplasm found in

the higher animals. A section is also devoted to micro-

organisms. The late extensive corroboration of the truth

of the germ theory of disease throws special interest

around the investigations which deal with their life-history

and the manner in which they are affected by drugs. A
short chapter on the pharmacology of the Invertebrata

serves to reveal the comparative poverty of our know-

ledge in this branch, and suggests further inquiry.

We must pass over the elaborate and lengthy chapters

on physiology, pharmacology, and pathology as applied

to the various organs and systems of the body. It is the

centrepiece of the book, and reveals the versatility, the

learning and the scientific instincts of the writer.

Section II., entitled "General Pharmacy," contains a
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succinct account of the various classes of pharmaceutical

preparations, with tables of doses of the individual

members of each.

The rest of the book is chiefly taken up with an account

of the preparation, characters, doses, actions, and uses of

the various remedial agents. Here we find all that valu-

able empirical knowledge of the use of drugs which

science has so far failed to analyse, but which in course

of time will no doubt be incorporated with the first

section. Section III. is concerned with the inorganic

remedies. Section V. with those obtained from plants, and

Section VI. with those derived from animals. Section

IV., "Organic Materia Medica," requires special notice.

It includes all the carbon compounds employed in

medicine which are obtained by synthesis.

Pharmacology owes much to the enterprise of the

chemist. In the first place, the e.xtraction of definite

active principles from the various vegetable structures

used in the Pharmacopceia has been of inestimable value.

It was formerly impossible to be sure that the prepara-

tions made year by year were of the same strength. The

environment of the plant varies more or less each season,

so that at one time it may manufacture more of its active

principles than at another. Moreover some plants contain

several powerful ingredients which are of mote value

apart than togethei-. The extraction and isolation of

these substances has therefore led to a correct dosage

and their more, definite application to the treatment of

disease.

In the second place the chemist is making us by degrees

independent of the plant world by producing synthetically

the bodies thus isolated. Just as the manufacture of

alizarine from anthracene made the dyer independent of

the madder root, so the artificial production of salicylic

acid has supplanted the willow. In course of time, no

doubt, as Dr. Brunton suggests, this section of Materia

Medica will develop greatly, whilst the number of animal

and vegetable preparations will correspondingly diminish.

We are not, however—thanks again to chemical research

—hmited merely to those principles already in the Phar-

macopoeia. Already we are supplied with a host of sub-

stances, the products of synthesis, amongst which many
of the valuable drugs of the future will doubtless be found.

Organic synthesis, apart from the valuable substances

which it may yield us, as the bodies kairin and antipyrin,

which have already found their use in medicine, is of

extreme importance to the pharmacologist from another

standpoint, for it enables him to form conjectures as to the

molecular structure of compounds. So far but few

definite relations have been established between chemical

constitution and physiological action. Still, enough has

been done to demonstrate the existence of such relations

and to promise a fruitful harvest hereafter. It has been

proved, for instance (Crum Brown and Fraser), that the

introduction of the methyl group into the molecule of an

alkaloid gives it the power of paralysing the end-organs

of motor nerves. Similarly Drs. Brunton and Cash have

found as a general rule that most of the compound radicals

formed by the union of amidogen with the radicals of the

marsh-gas series possess a paralysing action on motor

nerves.

It is probable that just as in the members of homologous

series we have a gradation of physical properties and a

similarity of cheinical reactions, so bodies having similar

chemical constitution will be found to resemble each

other in physiological action. Induction will then lead to

deduction, and the paths in which we are to tread in order

to find drugs endowed with certain properties will be indi-

cated ; in illustration of this we note that already we know
where to experiment if we wish to add to the number of

our anaesthetics and antipyretics.

This review could not well close without a reference to

the many useful illustrations and to the elaljorate indices

(extending to 131 pages), which add materially to the

value of the work. It will rank as the text-book on the

subjects of which it treats, being at once the best exponent

of existing knowledge and a powerful stimulus to further

progress. Arthur Gamgee

ELEMENTARY PRACTICAL PHYSICS
Lessons in Elementary Practical Physics. By Balfour

Stewart, M.A., LL.D., F.R.S., Professor of Physics

Victoria University, the Owens College, Manchester,

and W. W. Haldane Gee, Demonstrator and Assistant

Lecturer in Physics, the Owens College. Vol. I.

(London: Macmillan and Co., 1885.)

T N this the first volume of what will evidently be an

elaborate work on practical physics, the authors have

treated of general physical processes only, i.e. of the

methods employed in the laboratory for the exact deter-

mination or measurement of the geometrical and mechan-

ical properties of bodies. It is impossible to over-estimate

the importance of these fundamental measures, for upon

them depends the accuracy of almost all physical work.

That this is the view of the authors is made evident by

their having devoted nearly the whole of the first \olume

out of a promised three to matters purely geometrical

and mechanical. Throughout the volume the most minute

attention to details is apparent, so much so that it is likely

to weary those who read it only ; but those who use it to

guide them in making the measures given will certainly

benefit by the completeness with which each subject is

treated.

The first chapter, on the measurement of length, may

be taken as a type of the whole volume. The metre and

the yard are first defined and their absolute relation

stated ; the actual relation of metre and yard scales

—

slightly differing from the absolute owing to the fact that

0° C. and 62° F. are the two temperatures of reference—is

next explained. A paragraph on "end measure" and
" line measure " concludes what is in effect an introduc-

tion to the first chapter. Then the "Lessons" in this

chapter begin. The first lesson is on the use of scales.

In this instructions are given for measuring a length with

a pair of compasses and an ordinary or a diagonal scale.

Results are given showing the limit of accuracy by this

method. The second lesson is on the straight Vernier,

the third on the barometer Vernier, the fourth on the

spherometer, and the fifth on the micrometer wire gauge.

Lesson 6 is a description with figures of the dividing

engine of M. Perreaux, the use of which is the subject of

the next lesson. The next five lessons of this chapter

explain the copying of scales, the cathetometer with its

adjustments, th; micrometer microscope, the Whitworth

measuring machine, the eyepiece and stage micrometer,
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while a general review of the subject of length measure-

ment, in which other instruments and tools, including the

cathetometer microscope, are described, concludes the

chapter.

This brief review of the first is sufficient to show the

system on which each of the eight chapters is put

together.

In the second chapter on angular measurement the

circular Vernier, the mirror and scale, and the spirit level

of course form the subject of lessons. There is also a

lesson on that simple and easily-constructed instrument

of M. Cornu, the optical lever.

The chapter on the estimation of mass is very complete,

for, besides an explanation of the theory and use of the

balance, there is a page headed " precautions in weighing,"

a copy of which might well be placed on the wall above

every balance in a laboratory ; there is an excellent para-

graph on the sensibility of the balance, with a diagram

showing the observed sensibility of an Oertling, a Bunge,

and another short beam balance. There is, lastly, a

lesson on the errors of weights, in which instructions are

given for testing a set of weights.

In the chapter on measurement of area and volume a

large amount of space is given to an explanation of the

Amsler planimeter. This beautiful little instrument, as

is well known, gives the area of a figure round which its

point is traced. In a new edition it is to be hoped that

the new "precision " planimeters which in accuracy and

some other respects are superior to that of Amsler, will

be described.

In Chapter V., on the determination of density, are to

be found full instructions for finding the specific gravity of

solids and liquids by a host of methods. The corrections

for buoyancy are carried to such an extent that account

is taken of the latitude and the height above the sea-

level in calculating the density of the air from the baro-

meter reading ; further, the effect of moisture in lightening

the air is guarded against. The hydrometers of Fahren-

heit, Baume and Twaddle are described, and in-

structions are given for making them. The exact de-

termination of the density of a gas, being a problem of

great dilificulty, is considered unsuitable for imitation in

the laboratory ; however, an outline of Regnault's method

is given.

The chapter on elasticity, tenacity, and capillarity

differs from others in the book in that the theory of the

subject is given at length, as well as instructions for per-

forming experiments in the laboratory.

The chapter on the determination of atmospheric

pressure contains a full account of the method of filling

and using a standard mercurial barometer. The aneroid

barometer is not mentioned.

The last chapter, on time, gravitation, and moments
of inertia, is purely mechanical. The difference between

the sidereal, solar, and mean solar days is explained, but

instructions are not given for taking a transit. Clocks,

chronometers, stop-watches, the water-clock, and the

chronograph of Hipp, in which a reed vibrating 1000

times a second replaces the pendulum of a clock, are

briefly described.

The determination of g by Borda's and by Kater's

method is given. Several forms of electro-chronograph

are described—among them one in which a primary

circuit is broken at the beginning and end of the interval

to be measured, while the induced currents cause a spark

to pass between the style of a tuning-fork and a smoked

drum, so that the number of waves between the two dots

produced by the sparks measures the time.

As has been already said, completeness and attention

to details are apparent in every chapter of the first

volume, while the names of the authors are sufficient

as a guarantee of accuracy. The only cause for regret

is the fact that the public has to wait for the two volumes

on real physics, for those who read the first, which deals

mainly with measurements of geometrical and mechanical

properties, and which is therefore essentially an intro-

duction, are likely to be impatient to see the series

completed.

OUR BOOK SHELF
The History of a Lump of Gold from the Mine to the

Mint. By Alexander Watt. (London: A.Johnson.)

The author has endeavoured to treat his subject so

as to interest general readers, but he might have

spared them such moralisations, suggested by the

word " gold," as " With what silent rapture we re-

ceive it as our own, and how different is the feeling

when it comes into our hands merely to convey to

another." The compilation of facts connected with the

history of gold and its manufacture into coin has, how-
ever, been carefully done. Considering that the super-

structure of modern chemistry was built up on the labours

of the " early alchemists," we object to their being de-

scribed as " those remarkable imposters," and indeed the

quotations from the writings of the early chemists which

are given abundantly prove their claim to more respectful

treatment. The metallurgy of gold is dealt with in the

most slender way, but the chapter relating to the opera-

tions of coinage is more satisfactory, and is confessedly

an abstract of a series of Cantor lectures recently deli-

vered by the chemist of the Mint.

The important question of the amount of gold actually

in circulation has not been lost sight of, and the author

sums it up by quoting the following passage ;
—

" The
amount of gold actually in circulation is estimated to be

100,000,000/., but the coinage returns show that the

amount of sovereigns and half-sovereigns issued since

1816, when their coinage began, is 247,521,429. What,
then, has become of the one hundred and forty-seven

millions not in circulation?" No doubt a considerable

proportion has been exported never to return, but we do
not think, with the author, that the operations of manu-
facturing goldsmiths and jewellers would account for a

very large proportion of the deficiency.

There are some remarkable slips in the printing. For
instance, the well-known historian of the coinage is

called the Rev. Rogers Rudling, and Sir John Pettus

appears as Fetters ; but viewed as a whole, the work may
be commended as tending to disseminate infonnation

respecting the precious metal which it is desirable should

be widely known.

Magnetism and Electricity. By W. G. Baker. (London :

Blackie and Son.)

With the multitude of elementary text-books on mag-
netism and electricity already existing the production of

a fresh one might well have seemed an unnecessary task.

Nor is there anything in the little book now before us in

the least degree new, either in matter or in arrangement.

So far as it goes, however, it is quite satisfactory. It

consists of 143 pages, and in this space the author has
managed to give in a clear manner an account of so

much of the subject as might reasonably be put before a
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school class for beginners. As it appears from his preface

that this was the sole object of the author in writing the

little book, he is entitled, we think, to consider that his

object has been attained.

Bacillary Phthisis of the Luns^s. By Germain Sde,

translated by William H. Weddell. (London : Kegan
Paul, Trench and Co., 1885.)

This is in many respects an unsatisfactory book. It is

divided into seven parts. Of these the preliminaries and
the first four parts comprise anatomical and histological

notes, the biological study of micro-organisms generally,

and the study of the bacillus tuberculosis especially, and
all kinds of promiscuous notes on the causes of tubercu-

losis ; but, owing to the dogmatic way in which these

subjects are treated, the omission of details and the

numerous mycological inaccuracies this portion of the

book is very weak. The rest, treating of clinical,

hygienic, and therapeutic subjects, is more within the

author's proper domain, and will be found instructive to

the medical practitioner.

Mineral Resources of the United States. By A. Williams.

(Published by the U.S. Geological Survey, 1883.)

This book consists of a series of essays, of various de-

grees of importance, on the mining and metallurgic

industries of the United States. The work has been
mainly carried out by entrusting each subject, or a

special branch of each subject, to a gentleman intimately

acquainted with that branch. The thoroughness with

which the subject is treated is shown by the fact that the

natural history of so rare a substance as hiddenite is

very fully discussed by the original discoverer, Mr. W.
E. Hidden.

Naturally the most important and the most extensive

essays are those on coal, iron, copper, and zinc. Silver,

the position of which is at present one of the most diffi-

cult problems connected with the metals, was excluded
by Act of Congress from the present investigation, and
tables of the production of gold and silver in recent years

are all the information given. Former publications of

the U.S. Government have already made known the

enormous wealth of the silver-mines, and have given fair

means by which persons interested in mining may esti-

mate the prospect of success in such undertakings.
Under iron, an account is given of the Bower-Barff pro-

cess of protecting iron from rust by means of a thin film of

magnetic oxide—a process which bids fair, if it stand the

trial of some years' wear, to replace the process of

galvanising.

To professional people who need accurate information

as to the condition of the various industries, the book
possesses great value. It is also full of interest to the

scientific mineralogist who has mainly to depend on the

opening of new mines for fresh discoveries in the mineral
kingdom. One cannot help regretting, however, the

space given to a history of the divining-rod, " natural

magnets," and similar absurdities. The subject is as

much out of place as an account of the astrological

nonsense practised in the Middle Ages would be in a
modern treatise on spherical astronomy.

LETTERS TO THE EDITOR
[ The Editor does not Jiold himself responsiblefor opinions expressed

by his correspondents. Neither can he undertake to leturn,
or to correspond with the writers of rejected mamtscripts.
No notice is taken ofanonymous commiinications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance even

of communications containing interesting and novel facts. ]

Pitcher Plants

Perhaps you will allow me to set " W. C. M." right with
egard to Sarracenia variola} is and pitcher plants generally

(p. 295). I am afraid the sources from whence he obtained his

information were not very reliable, as will be seen from the
following :

—

There are six species of Sarracenia found in North America,
all of them characterised by the same trumpet-shaped leaves

growing in tufts, and in several of the species attaining a length
of a yard. In addition to these there is the Darlingtonia cali-

fornica, which has long twisted trumpet-shaped leaves, the top
of which is curved over, forming a sort of hood, and having a
rather small aperture on each side. These constitute the whole
of the pitcher plants of Noi-th America. " W. C. M.," whilst

professing to describe the "curious characteristics " of the Sarra-

cenia, really describes the leaf and pitcher of Nepenthes, which,
as almost everybody knows, are tropical plants, mostly natives

of the Indian Archipelago, and well known in this country as

ornamental stove plants. The pitchers vary much in size, some
of the species producing them quite eighteen inches long and
capable of holding a quart of water, whilst others have pitchers

no larger than a thimble. " W. C. M." is quite wrong in saying
that the lids of the pitchers of Nepenthes, or indeed of any
pitcher-plant known, clo^e again after they have once opened.
When the pitcher is about full-grown, the lid pushes open,
widely in some species, only slightly in others, and remains
quite stationary till the pitcher dies. When the lid opens, the

pitcher is found to be about one-quarter filled with a sweetish

watery liquid. Under cultivation it is necessai-y to keep the

pitchers filled with water, or they soon shrivel ; and it is found
that, however frequently the water is renewed, it soon acquires

a slight sweetness ; so that the secretion of "honey" going on
in the pitcher must be somewhat copious. If the water which
is in the pitcher when it first opens dries up, there is no further

secretion of liquid—at least such is the case with cultivated

plants. At Kew the oldest pitchers on the Nepenthes attract

insects as long as they contain moisture. The Sarracenias have
their pitchers formed by the folding and joining of the edges of

the leaves, so as to make a long funnel which is wide at the

mouth and narrowed to almost a point at the base. Over the

mouth the flap-like lid is fixed and in some of the species

stands erect so as to admit rain-water into the pitcheis, whilst

in others the lid curves over in such a manner as to hinder the

rain from falling into them. In 1815 the then President of the

Linnean Society, Dr. James McBride, read a communication
on the fly-catching propensity of Sarracenias, from which the

following is worth quoting, as it describes accurately what we
have repeatedly observed in the collection of Sarracenias culti-

vated at Kew. He says, writing chiefly about Sarracenia vario-

laris : "If, in the months of May, June, or July, when the

leaves of these plants perform their extraordinary functions in

the greatest perfection, some of them should be removed to a

house and fixed in an erect position, it will soon be perceived

that flies are attracted by them. These insects immediately

approach the fauces of the leaves, and, leaning over their edges,

appear to sip with eagerness something from their internal sur-

face. In this position they linger, but, at length allured, as it

would seem by the pleasures of taste, they enter the tubes. The
fly, which has thus changed its situation, will be seen to stand

unsteadily, it totters for a few seconds, slips, and falls to the

bottom of the tube, where it is either drowned or attempts in

vain to a:cend against the points of the hairs. The fly seldom

takes wing in its fall and escapes. In a house much infested

with flies this entrapment goes on so rapidly that a tube is filled

within a few hours, and it becomes necessary to add water, the

natural quantity being insufficient to drown the imprisoned

insects. The le.ives of other species might well be employed as

fly-catchers ; indeed I am credibly informed that they are in some
neighbourhoods. The leaves oi Sarraceniaflava, although they are

very capacious, and often grow to a height of three feet or

more, are never found to contain so many insects as those

of other species. The cause which attracts flies is evidently

a sweet viscid substance resembling honey, secreted by,

or e.xuding from, the internal surface of the tul e. From
the margin, where it commences, it does not extend lower than

one-fourth of an inch. The falling of the insect as soon as it

enters the tube is wholly attributable to the downward or in-

verted position of the hairs of the internal surface of the leaf.

At the bottom of a tube, split open, the hairs are plainly di-

scernible piinting downwards ; as the eye ranges upwards they

gradually become shorter and attenuated, till at, or just below,

the surface covered by the bait, they are no longer perceptible

to the naked eye nor to the most delicate touch. It is here that

the fly cannot take a hold sufficiently strong to support itself,
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but falls. The inability of insects to crawl up against the

points of the hairs I have often tested in the most satisfactory

manner "•( /"ra'M. Linnean Society, vol. xii.). I have again

and again released bliie-bottle flies after they have been trapped,

and have never yet found them act in any way that would
suggest an intoxicating property in the secretion which they had

fed upon—this is contrary to the information of " \V. C. M.,"
who says :

— "Alter feeding upon the secretion for two or three

minutes they [the insects] become quite stupid, unsteady on

their feet, &c." To prevent the pitchers being injured by the

large number of insects which arc lured into them, we find it

necessary at Kew to fill the mouths of the pitchers with cotton-

wool ; this prevents the insects from falling in. Before this

precaution was taken many of our finest pitchers were lost,

owing to the decay which was caused by the rotten mass of

insects which had accumulated in the bottom of the pitchers.

" W. C. M." will be surprised to hear that, in spite of this

cutting off of the supply of insects to the pitchers, the plants

were in no way aftected as regarded growth or vigour, but that

the length and general health of the pitchers were more satis-

factory after the insects were not allowed to enter them, than

before. The concluding sentence in his remarks is rather start-

ling, as, so far as investigations conducted by physiologists have

gone hitherto, the Sarracenias are not known to be carnivorous.

Mr. W. H. Gilburt, of the Quekett Microscopical Club, says :

—

"The pitchers contain fluid, but nothing corresponding to a

digestive fluid has been detected in them ; so that, if the insects

which perish in the pitcher are of any value to the plant and
afford any nutriment, it must be simply by maceration, and the

glands can be regarded as absorbent only." Of course it may
be said that Sarracenias would not have been constructed with

what appears to be a view specially to catching insects, if the

insects were not to serve some useful purpose in the economy of

the plant. Anyhow, at present it is only safe to say of Sarra-

cenias that they allure and ultimately destroy insects, but we do

not yet know that they obtain nourishment from them. Cer-

tainly under cultivation there is abundance of evidence to prove

that these, and in fact all those plants which are considered to

be distinctly carnivorous, grow and thrive at least as well when
insect food is not allowed them as when it is.

Kew W. Watson

Colourless Chlorophyll

In his elaborate "Contributions to the Chemistry of Chloro-

phyll" (Nature, vol. xxxii. p. 117), Mr. E. Schunck rightly

observes that the explanation given by Mr. Tschirch for the

curious farl discovered by Mr. Church is not based on sufiicient

proof Indeed it could hardly be admitted that the action of

metallic zinc is a process of reduction, since a similar result may
be arrived at when zinc oxide is used instead of the metal. (A
fact that I stated in 1S69).

But quite recently I have had the opportunity to convince myself
that the reaction that takes place when a chlorophyll solution is

treated by metallic zinc and an o'ganic acid is of an utterly

different nature. Through the agency of nascent hydrogen
generated in the reaction, chlorophyll is actually reduced, the

resulting sitbstaiwe being not of a green colour, but perfectly

colourless, and presenting no traces of the characteristic chloro-

phyll spectrum or fluorescence. It is only on coming in contact

with the air that it gradually acquires both its green colour and
specific optical properties. It is highly instructive to watch the

phenomenon in a test-tube placed before the slit of a spectro-

scope and observe the first appearance and subsequent growth
of the dark bands, the colourless substance regaining in the

mean while its original splendid emerald green.

The physiological importance of this fact will be obvious to

all botanists interested in the subject ; for my part I consider

that the discovery of this colourless modification of chlorophyll

brings additional proof in favour of an hypothesis that I pro-

posed ifi 1875 concerning the chemical nature of chlorophyll

—

viz. that the green colour of this substance is due to the presence
of iron in the state of a FeOFe.O.^ compound. In fact, all the

changes that this substance undergoes, its production, its de-

struction, the action of acids, of metallic zinc and zinc oxide,

might be easily accounted for by admitting this simple and very
plausible hyjiolhesis.

But whatever may be the ultimate fate of this "provisional"
hypothesis, the fact just stated will lose nothing of its import-
ance. Its chief interest lies in the establishment of the existence

of a colourless substance, acquiring by oxidation all the optical

No.
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Let each apportion a part of the calculation, and then print it in

an agreed form. The sterotype plates would be interchanged,

and what a private firm does the Government can effect. In

this way the English-speaking marine, including many Dutch

and German captains, will be at once supplied, and part of the

proposed economy and benefit be obtained without waiting for

negotiations with France and Germany. Hyde Clarke

Electrical Phenomenon in Mid-Lothian

I HAVE observed in a daily contemporary a communication

quoted from your journal w ilh reference to this occurrence on the

23rd ult.

For the information of those of your readers who are interested

in such matters perhaps you will kindly allow me to observe

that I also witnessed a similar, or the same, phenomenon that

evening.

When driving home from a professional visit in the country,

and a mile soutli of this town, about ten o'clock I was suddenly

startled by a peculiar sensation or slight shock, and immediately

perceived, ten yards in front, on the road, a bright opalescent

luminosity which travelled deliberately away in a northerly

direction. This cloud or wave of light covered the whole

breadth of the road, and was distinctly visible for some seconds.

It Eeemed to rest entirely on the ground, and in character

reminded one somewhat of the illumination resulting from the

electric light. I should imagine it was travelling at the rate of

twenty miles an hour, as it was going much in the same direction

I was, but of course much faster. The part of the road where it

showed itself is lined by high trees on both sides in full foliage.

I heard no thunder and saw no lightning or meteor to account

for the strange and weird-looking light.

The interesting question then arises. What was the nature of

this phenomenon ?

It will be remembered that the thermometer was for several

days at that time above So° F. in the shade. Might it not

be possible, therefore, for a certain volume of air to become
electrified, and then, perfectly insulated by the dry surrounding

atmosphere, show its existence in this manner as a luminous

cloud rushing along the ground ?

I may mention in conclusion that my groom, who was driving

me at the time, aIr-,o witnessed the occurrence.

Dalkeith, N.B., August 10, 1SS5 Robert Lucas

On a Radiant Energy Recorder

A FEW weeks ago I wrote a short article for NatIjRE under

the above title, describing an instrument for the measurement of

radiation in heat units which was based upon the principle of

the integration of temperature by the distillation of water in

vacuo. Since then Mr. Edward Vivian, M.A., has kindly

written me a very interesting letter, in which he says that he had

several forms of an instrument based upon essentially the same
principles, made for him by Messrs. Negretti and Zanibra many
years ago, and that some of them are still in use in his garden at

Torquay. Mr. Vivian's instruments were sh.own at the British

Association {B. A. Report, 1856, p. 48) and at the Royal Insti-

tution of Great Britain {Jottrnal R. /., 1857, p. 438), but no
description of them appears to have been printed, which probably

accounts for their not being more generally known.
University College, Liverpool J. W. Clark

Our Ancestors

The number of "Our Ancestors" since "the time of the

Norman Conquest," mentioned in your last issue by ( j , and

the consequences to be deduced therefrom, have been very

interestingly discussed already by Mr. Grove in his presidential

address to the British Association at Nottingham, 1S66.

Freiburg, Badenia, August 8 N.

THE INSTITUTION OF MECHANICAL
ENGINEERS

T^HE Instittition of Mechanical Engineers held their
* summer meeting at Lincoln last week, under the

presidency of Mr. Jeremiah Head, who, in his inaugural
address, treated of the relative advantages of iron and
steel for the various purposes for which these metals are

employed. The reasons why steel rails are now used

almost to the exclusion of iron are that they can be pro-

duced more cheaply, can be manufactured of equally good
quality by either the Bessemer or Siemens process with

either acid or basic-lined vessels and of almost any iron

ore, and they can better withstand abrasion, disintegra-

tion, or crushing under heavy rolling loads ; for the same
reasons steel tires are now almost universally employed.

For sliip-buildlng steel is superior to iron, as, owing to its

greater ductility, ships built of the fortner metal are able

to outlive collisions and minor accidents that would be
fatal to iron ships. As is well known, owing to the

superior tensile strength of steel, Lloyd's Committee
agreed in 1S77 to allow a reduction of 20 per cent, in

weight of scantlings over iron, and in the thickness of

plates ; Mr. Head argues that, considering a ship's plate is

a broad girder, its strength diminishes as the square of

the thickness, and that, therefore, although a steel ship

w^ould be superior to an iron one of equal weight,

an iron ship is likely to retain its form better than

a steel one built 20 per cent, lighter. As regards bridges

and roofs, the employment of iron or steel depends

mainly upon the size of the structure ; for light edifices,

owing to its greater cheapness, iron has hitherto been

used, whilst for large spans, where the weight of the

structure itself is an important function, steel has been

employed in the erection of bridges of spans which could

not have been attempted if the engineer had been

dependent on iron alone. For boilers, except in the

matter of corrosion, in which authorities seem to ditifer

as to the resisting power of iron and steel, but appear to

be rather favourable to the former, steel is much more

advantageous than iron, both on account of its being as

cheap, and on account of a steam boiler of the same weight

being able to withstand much higher pressures if made
of steel than if made of iron ; hence boilers, and marine

boilers particularly, are now scarcely ever built of iron.

The President recommended the application of metal in

the construction of the frames of rolling stock and for

railway-sleepers. As regards the continued use of wooden

sleepers, there can be no question that " it is a form of

waste that should be reprehended in the public interest,

just as should the use of coal for ballasting or other

obviously wasteful purpose. The same timber which

would become useless for sleepers in, say, nine years,

would last at least a century in the roof or flooring of a

house." Another argument advanced, and a most im-

portant one, is that the substitution of iron and steel for

timber railway-sleepers would not only give an enormous

impetus to these industries while the substitution was

being eftected, but would permanently maintain a popu-

lation of 100,000, or 3 per cent, of the whole population

of the country, for renewals.

Leaving special branches of industry, to refer to special

forms in which iron and steel are supplied, the President

drew attention to bar-iron still maintaining its position,

because wdierever implements are made they come sooner

or later to the village blacksmith to be repaired, and these

find steel harder to work, more difficult to weld, and re-

quiring more care to smith ; and therefore the original

manufacturer has to adopt a material and construction

within the compass of the ideas and resources of the rural

repairer.

As regards castings, an urgent need has long existed

for a material which could be cast in a mould, and which

should yet have the toughness and tenacity of wrought

iron ; and steel, exactly supplying this want, has come
very generally into use, more particularly as the cost of

steel castings has been greatly cheapened latterly by the

employment of the Bessemer and Open Hearth piocesses
;

still, steel castings are much dearer than iron ones,

because the molten inetal is dearer, and the higher

melting point of steel compared with iron necessitates more

costlv moulds. But in a majority of cases in which cast
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iron has hitherto been used, mass and stiffness due there-

to, are required, rather than great tenacity and ductihty,

and there is, therefore, hkely to be a simultaneous
demand for castings of both steel and iron. Concurrently
with steel castings, steel fori^ings have gradually been
coming more and more intogeneral use for fine and delicate

work, where cost is no consideration, and homogeneity
and capacity to harden of the very greatest importanre.

Steel has practically no grain, and is as strong in one
direction as another ; thus it is eminently suitable for

such work, and is natural'/ superseding iron completely.
The conclusion of the I .esident on the subject of the
employment of iron and steel in the arts is one in which
upon full consideration all must agree—viz. that the laws
of gradual change, and of the survival of the fittest, apply
equally in the arts as in nature, and that in the long run
the fittest material will prevail according to the peculiar-
ities and necessities of each particular case.

The first paper read at the meeting was by Mr. J. Ruston,
M.P., descriptive of Dunbar and Ruston's steam navvy.
This machine may be described generally as consisting

of a strong rectangular wrought-iron frame mounted on
wheels. On the back end is placed the engine ; at the
front end rises a wrought-iron tower carrying the top
pivot of a crane jib, the lower pivot restmg on girders
fixed to the main frame. The jib is of twin construction,
being composed of two sides united only at the post and
at the outer end or point ; between them is a long slot,

in which swings an arm of adjustable length, depending
from a fulcrum fixed on the upper member of the jib ; and
at the base of the post is a circular platform, on which a
man stands to regulate by means of a hand-wheel the
"reach," or length of radius of the arm. The scoop or
bucket is fixed at the lower end of the arm, and is raised
or lowered by the main chain passing over the extremity
of the jib. The whole of the movements are controlled
by two men, called the "driver "and the "wheelman."
The driver raises the scoop while making its cut, swings
it round into position for discharging, and back again
afterwards, and lowers it down. The wheelman regulates
the depth of the cut, releases the scoop from the face of
the bank, and opens the door or bottom for discharging
its contents.

Supposing the navvy to be in position, the mode of
working is as follows :—The bucket having been lowered
till its arm is vertical, the wheelman regulates the length
of the arm by means of his hand-wheel, so that the
cutting edge of the bucket shall get its proper grip of the
soil. The driver throws the main chain-drum into gear,
and the scoop is dragged forwards and upwards by the
chain, describing a circular arc of about 80 degrees. By
the time it reaches the top it is fully loaded, and the
driver, throwing the drum out of gear, holds it with a foot-

brake ; at the same instant the wheelman by easing his
footbrake allows the bucket to fall back so as to clear
itself from the face of the bank. The driver next swings
the jib round till the bucket is over the waggon, when the
wheelman releases the latch by means of a cord, and the
door falling open, the contents instantly drop through.
The driver then swings the jib back again, and at the
same time lets go the footbrake of the chain drum, thus
causing the bucket to descend through a sort of spiral
course, until he brings it up sharply by the brake again.
The wheelman at the same moment adjusts the fall by
means of his brake, so as to lower the bucket to its first

position with just the right reach of arm for the next cut.

During the fall the door of the bucket closes and latches
itself automatically by its own weight ; and all is then
ready for repeating the operation.
Upwards of a hundred of these machines are now in

use, the majority in Great Uritain, and the remainder in
various parts of the world.

In the discussion of this paper the various speakers
testified to the success with which the navvy did its work

when excavating materials of various degrees of hardness
and toughness.

Mr. John Richardson's paper on recent adaptations of
the Robey semi-portable engine was an extension of a
paper read in 1873. The engine is erected on a inassive
wrought-iron foundation plate, to which all the working parts
are fixed, together with one of the drum-shaft bearings,
and the brackets for carrying the brake-straps and levers.

The whole of the strains due to the working of the
machinery are contained within the base plate, and are
brought, as they should be, near to the position of greatest
stability—namely, the ground line ; while the boiler is

set free from all mechanical strain, and is left to its legiti-

mate purpose of making steam. A specially light engine
has been designed for use in countries where there is

little facility for transport, wrought iron and steel have
been substituted as far as possible for cast iron, with the
result of a large saving in dead weight and consequent
saving in cost of transport.

A paper on private installations of electric lighting, by
Mr. Ralph Neville, is interesting as descriptive of an
application in which existing engine power was utilised

and modifications made in the governing of the engine to

suit the purpose of driving a dynamo machine, in which,
as is well known, the action on the engine has to be
prompt, the electric lamps acting as visible instantaneous
galvanometers. The dynamo employed was a Siemens
S.9, the lamps being mostly 100 volt 20 candle-power of
Edison and Swan make. The current generated is led

from the dynamo to a set of switches, by which it can
be distributed into five separate circuits, the first exciting
the field magnets of the dynamo itself and the others
furnishing current for lights in various parts. Certain
points are taken as lighting centres, and the electromotive
force between them is kept constant ; for this purpose
small wires are connected with the mains at the required
points, and the current to actuate the governor is taken
oft' there, instead of direct from the terminals of the
dynamo. The original governor attached to the engine
was found to have so great an inertia that its position

would remain the same for a very considerable variation

of speed, so the author set up an electrical governor.
The regulating part of this governor consists of a double

solenoid magnet, placed vertically and wound with
insulated copper wire, within which works a double core

;

and to the cross-piece at the bottom of the cores is linked
the long arm of a lever, the short arm of which presses

upon the spindle of a double-beat Cornish valve that con-
trols the admission of the steam to the steam-chest. For
incandescent lighting in parallel, the wire on bobbins is

placed in shunt circuit between the main leads ; and the
size of wire used is adjusted according to the electromotive
force which it is desired to maintain between the mains, so

that when the electromotive force is at the right point the
cores are suspended within the solenoids by their attrac-

tion. Inasmuch as the resistance of the solenoids is

fixed, any increase in electromotive force causes an in-

creased current to flow through them, whereby the cores
are immediately attracted with an increased force, and
are caused to move upwards, thereby acting through the

lever to close the valve until the electromotive force has
been brought down again to its normal amount. The
required movement of the valve is exceedingly small

;

and this method appears to be the best suited for electric

lighting. An automatic expansion-gear, on which the

governor might be caused to act, has the disadvantage
that, when but few lights are burning, the steam is cut

off at so early a period of the stroke that, unless the fly-

wheel is e.xceedingly heavy, a fluctuation occurs in the

the light during the revolution of the fly-wheel. In an
engine where economy of coal has to be considered
probably the best way would be to have an expansion-

gear actuated by hand, which can be set approximately
to the expansion required leaving the throttle-value to
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regulate the speed finally. But where perfect steadiness

is desired it is probably better not to cut ofif much before

half stroke, especially if a single-cylinder engine is used.

The use of accumulators as regulators would of course

prevent a great deal of the fluctuation, and would permit

of the steam being cut oft" much earlier without causing

any apparent unsteadiness in the light.

The electric governor was fixed on the engine and
worked for the first time on January 13 last. The im-

provement was remarkable, the lights remaining steady,

without the sudden alternations of brightness and dulness

which had occurred before. But it was still found that

with any considerable variation of boiler pressure or of

load the electromotive force in the mains varied more
than was thought conducive to long lite in the lamps.

As however it was found that, by augmenting or diminish-

ing the weight suspended from the core bars, the electro-

motive force could be brought back to its normal amount,
it occurred to the author to fix an upright cylinder in

direct communication with the boiler, and to make its

piston-rod press upwards on the core-bars : the diameter
of the cylinder being experimentally determined by ob-

ser\'ing the weight necessary to be added or removed for

certain variations in boiler pressure. This arrangement
caused a very great improvement ; and when the load

was approximately the same it maintained the electro-

motive force constant under very considerable variation

of steam pressure. When, howe\-er, the load was varied

very considerably, say from one lamp to a hundred, it

was found that more variation took place in the electro-

motive force than was desirable.

The arrangement was accordingly modified by causing
the piston-rod to act upon a lever, and by introducing a
second cylinder supplied with steam from the steam-chest,
the second piston-rod acting not upon the same lever but
upon the other side of the fulcrum. The end of the lever

was furnished with a steel knife-edge, bearing against

another knife-edge set at right angles to it upon the pro-
longation of the core-bars. The cylinders were also both
of them made larger, and were placed so that they could
either of them be moved nearer to or further from the
fulcrum of the lever, whereby the resultant eftect of their

differential power could be easily adjusted. This arrange-
ment answered very well indeed, and it was found that

the lights could be varied from i to 100 and the boiler

pressure from 30 lbs. to 60 lbs. with but very slight varia-

tion of electromotive force in the mains : provided of
course there was sufficient steam to do the work required.
It is also quite easy to cause the electromotive force to

rise as the load on the engine increases—or in other
words as more current passes through the main—by
simply giving greater leverage to the piston connected
with the steam-chest. In fact with this arrangement the
electromotive force can be maintained practically con-
stant, or can be made to vary in any desired manner with
variations of steam pressure or of load.

Several experiments were made by Mr. Richardson
and the author on the action of this regulator, the results

of which were as follows :—When the load on the engine
was allowed to remain constant, with only one lamp
aUght, it was found that while the steam pressure was
allowed to vary between 31 lbs. and 55 lbs., the electro-
motive force remained constant at 90 volts. Afterwards,
with the same extent of variation in steam pressure, and
with the load also varying from I lamp to 91 lamps, the
electromotive force varied only 2 volts—from 91 volts to

93 volts. The introduction of this governor has, in the
author's opinion, contributed very largely to the duration
of the lamps also. The discussion of this paper, which
was very full, was mainly upon the governor described and
the governing of engines for electric work, the necessity
of an electric governor being maintained on the one side,

whilst on the other it was held that all that was required
was an ordinary mechanical governor of great sensibility.

The Rev. E. Venables, at the conclusion of the discussion,

invited electrical engineers to advise the Cathedral authori-

ties, as they should like to see, as a practical result of the

visit of the Institution of Mechanical Engineers to Lincoln,

the lighting of Lincoln Cathedral by electricity.

A VOLTAIC CELL WITH A SOLID
ELECTROL VTE

T BELIEVE that there has never hitherto been made a
^ voltaic cell with a solid electrolyte which was capable
of generating the smallest sensible current—at least at

ordinary temperatures. Sir William Thomson found that

when warm glass was placed between plates of zinc and
copper, the existence of an electromotive force was indi-

cated by an electrometer in connection with the metals,

and Profs. Ayrton and Perry extended the observation to

the cases of paraffin-wax, gutta-percha, indiarubber, and
shellac. But it is needless to say that with electrolytes

of such enormous resistance no current could be generated
of sufficient strength to be detected by any galvanometer,
however delicate.

On June 27 I exhibited to the Physical Society a little

cell consisting of plates of silver and copper, between
which was contained a mixture of i part of copper-sulphide
with 5 of sulphur. When this cell was connected with a
reflecting galvanometer it produced a current by which
the spot of light was at once deflected off the scale,

copper being the positive pole. The electromotive force

was found to be '07 volt, and the internal resistance 6537
ohms. The current, therefore, though far more than merely
sensible, was small. Attempts were made to reduce the

internal resistance by diminishing the proportion of sulphur
contained in the mixture, but it appeared that as the sulphur
was dnninished the electromotive force was also dimin-
ished, until, when there was no free sulphur at all, the
cell failed to produce the smallest measurable current.

It occurred to me that the sulphur owed its efficacy to

the fact that it formed a film of silver sulphide upon the

surface of the silver plate by direct combination. I there-

fore made a cell thus :
—A thin layer of copper sulphide was

spread upon a copper plate and compressed into a compact
mass against a surface of polished steel. A layer of silver

sulphide was then spread upon the copper sulphide, and
the cell was completed by pressing a silver plate upon
the silver sulphide. The current which this cell produced
through the shunted galvanometer was considerably
stronger than that generated by the cell first described

;

but still the resiflt was not quite satisfactory, and there

seemed to be indications of short-circuiting, which I

thought might possibly be due to the penetration of

particles of copper sulphide through the layer of silver

sulphide. The silver plate was therefore removed from
the cell, and, having been brushed over with a weak
solution of sulphur in bisulphide of carbon, it was heated
over a gas flame, and soon became covered with a uni-

form and continuous coating of sulphide. The heating

was continued until all the free sulphur was evaporated.

When the cell was reconstructed with this prepared plate

it produced a current of 6S00 micro-amperes through an
external resistance of '2 ohm, and was able to deflect the

pivoted needle of an ordinary coarse galvanometer.
The dimensions of the cell are as follows :—The copper

and silver plates measure 2A inches by 2 inches ; the
thickness of the two layers of sulphide (strongly com-
pressed) is about i-20th inch ; the E.M.F. is '053 volt, and
the internal resistance is therefore about 7 ohms.

This cell seems to be exactly analogous in its action to

a Daniell cell in which plates of copper and zinc are im-
mersed in solutions of copper sulphate and zinc sulphate.

Silver is probably the best (or only) possible metal for the

positive plate, but some other metal might perhaps be
substituted for the copper with advantage.

Shelford Bidwell
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FORMOSAN ETHNOLOGY
"D ECENT political events in the East have directed
-*-^ pubhc attention in Europe, more especially in
France, to the large and important island of Formosa.
They have shown how scanty our knowledge really is of
everything relating to an island which has been known
to Europeans for about three centuries, which has been
actually held by an European power for twenty years,
and in which for about a quarter of a century there have
been three ports opened to the trade of the world. Such
knowledge as we possess is derived from the works of
Dutch writers of the commencement of the seventeenth
century, and from fugitive papers published by one or two
learned societies in Europe and the East, and especially
by journals and magazines in various parts of the Far
East, the names of which are hardly known beyond a
limited circle of special students, some of them being
extinct for years. This paucity of information regarding
one of the most important islands in the world, which,
moreover, lies in the fair way of a considerable portion of
the trade of the world, is not due to lack of inquirers or of
zeal, but to physical and ethnological obstacles in the way
of research which will appear presently. Such informa-
tion as could be obtained from the sources here indicated
with regard to the ethnology of Formosa has been col-
lected by M. Girard de Rialle, and arranged in two
articles contributed to the latest numbers of the Rcvuc
d'Anthropologic (January and April, 1S85). The value of
Ihese articles, besides collecting and sifting much scat-
tered information not readily accessible, or accessible at
all except in the most comprehensive national libraries, is

that they contain a sound working theory on one of the
perplexing problems of modern ethnology, viz. the origin
of certain little-known tribes inhabiting for the most part
the recesses of the chain of mountains running from north
to south, but nearer to the east than the west coast of
Formosa, and generally known as the Formosan abori-
gines.

Broadly, the population of Formosa may be divided
into three classes—the immigrants from China, aborigines
who have submitted to Chinese rule, and the independent
tribes. It would be useless to attempt to decide which of
the estimates of the number of the population is most
likely to be correct, for they vary between ten millions
and 300,000 souls. The Chinese immigrants may soon
be dismissed. They come mostly from Canton and from
the neighbouring province of Fokhien. They include
amongst them large numbers of Hakkas, a people who
are themselves the subject of an interesting ethnological
question, which, however, we cannot discuss here beyond
saying that by some students they are regarded as the repre-
sentatives of pure-blooded Chinese who inhabited portions
of the valley of the Yellow River before the dawn of
history, while others speak of them as of Malay origin.

The division of the aborigines into subjugated and free is

obviously of no value for ethnological purposes, although
it is convenient in certain cases. Two points which may
perplex the discussion of the question can be cleared away
at once. The aborigines have undoubtedly been head-
hunters, like the Dyaks of Borneo and the Igorrotos of
Luzon, but there is no modern authority in support of the
charge of cannibalism made against them by Chinese
writers, especially by Ma-twan-lin in his " Encyclopedia."
M. de Rialle thinks that the allegation might have been
correct at an earlier period, inasmuch as the practice is

known among the Battaks of Sumatra, as well as in

Borneo and the Celebes. But no traces of it have
appeared recently in Formosa. Another difficulty has
been raised by the statement of the early Dutch writers
that there is a pure black race in Formosa, of great
stature, inhabiting the mountains and speaking a different

language to the rest of the inhabitants. This would
apparently refer to Papuans, and M. de Rialle asks

whether perhaps here, as in the Philippines, we may not
perceive the existence of an old autochtonous race, or at

any rate one so ancient that it may well be considered
such. There would be nothing surprising in this, for in

the Indian Archipelago an ethnic substratum of Papuans
and Negritos has been discovered. But the statement
has not been confirmed by modern explorers, some of
w-hom have travelled through the island in order to settle

the question. Neither the Chinese nor the natives have
ever heard of this black race, and it is possible that a very
dark tribe in the south were so called by the Dutch. But
M. Paul Ibis, in his ' Promenades Ethnographiques,"
thinks that when the Malays invaded Formosa it is not
impossible they found a black race there, which they
exterminated or absorbed, and other ethnologists have a
theory that there was once an epoch of pure Negritos in

the island. However this may be, there is now no trace
of the tall black race of the Dutch writers of two hundred
years ago.

The Chinese divide the aborigines of Formosa into

three classes—the Pepo-hoan, or " barbarians of the
plains," the Sek-hoan, or " ripe barbarians," and the Chin-
Iwan, or " green barbarians." The island, as already
noticed, is divided into two unequal parts by a lofty range
of mountains. On the western side, which is the nearer
to China, and consequently that peopled by Chinese im-
migrants, the country consists for the most part of large

and fertile plains. The aborigines were gradually driven
back from the coast by the immigration from the

mainland, and pressed tow-ards the mountains. In
course of time a considerable number submitted peace-
fully to the Chinese authorities and becaine civilised,

or rather sinicised. These are the Pepo-hoan of the

Chinese. They live on the plains and smaller hills bor-

dering on tlie mountains. Here they form large villages

surrounded by rich sub-tropical vegetation. In some
places near the Chinese settlements they have adopted
the language and habits of the conquerors, but they
have preserved their ancient culture. They are fetish-

worshippers. One traveller found in one of their houses
a stake on which was placed the skull of a deer adorned
with garlands of flowers and herbs. This he was told was
the female fetish ; the male, which was by its side, was
simplv composed of bamboos interlaced like a cradle. A
jar of pure water below appeared to be the only offering

made to the divine group at the moment. The women
have charge of the fetishes. Dancing appears to be
associated amongst them with religious ideas and rites,

and from the description of their dances they appear similar

to those of the Polynesians and Micronesians. M. Paul
Ibis, who was present at one of these files, states that

young women, when dressed for it, presented the closest

resemblance to Tagal women. In spite of the name
"barbarians" given them by the Chinese, they are no
less civilised than the peasants of the Celestial Empire

;

they are for the most part devoted to agriculture. In

some places they act as intermediaries between the inde-

pendent tribes and the Chinese, conveying the forest pro-

ducts of the former to the coast and obtaining Chinese
goods in exchange. Their great stature has been noticed

by all Europeans who have seen them. The hair is

dressed amongst the men by being oiled and rolled

around the head, and then covered with a large turban of

coloured stuff. The women twist their hair into a large

mat, interlaced spirally with a red ribbon. This is wound
round the head, and appears above the forehead like a kind

of natural diadem. The Pepo-Hoan, who have been least

influenced by the Chinese, and who have preserved their

ancient customs and dress, inhabit districts in the centre of

the southern half of Formosa, especially in the valley of the

Lakoli River, which, flowing almost due south, enters the

sea at the harbour of Tan-Kiang. The Sek-hoan, the

second of the Chinese divisions of the aborigines, inhabit

part of the centre of the northern half of the island, as the
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Pepo-hoan do the southern half. The Sek-hoan settle-

ments are mainly in the neighbourhood of Chang-hua,
slightly to the north of the 24th parallel, and in the hilly

districts dividing the mountains from the plains in the

west. They appear to have fully accepted the Chinese
yoke, and even the village headmen are appointed by the

Chinese authorities. These tribes are absolutely sedent-

ary, and devote themselves wholly to the cultivation of

rice, sugar-cane, and indigo, which they have learnt from
the Chinese. They have adopted the dress and habits of

their masters ; they shave the top of the head and wear
long queues. The women also dress like the Chinese, but
they do not deform the feet. The type of these Sek-hoan
appeared quite distinct from that of other Formosans to

two travellers, JMr. Bullock and M. Ibis. The former
describes them as tall, but feeble, with a comparatively
clear skin, large bright eyes, the mouth extremely large,

with thick lips, a projecting upper jaw, and teeth long and
px eminent. The lower part of the face is as ugly as the
tipper part is prepossessing. But although they bear
little resemblance to the aborigines, they have still less to

the Chinese and Loochooans, the only peoples amongst
whom we should seek for their origin, if they, are of
different blood from the other Formosans. M. Ibis states

that the Sek-hoan present a contrast to the Malay type in

the case of the males, although a resemblance may be
found among the females. He attributes their anthropo-
logical peculiarities to mi.xture with the Dutch two and a
half centuries ago. He states that there are still old
Dutch books and documents amongst them, and that the
method of cultivating tobacco (which they call tamako^
and not by a Chinese name) is similar to that of the
Batavian colonies. In the extreme north, around Tamsui
and Keelung, there are also groups of Sek-hoan. Driven
from the coast by the Chinese, and prevented by the
savage tribes in the mountains from penetrating into the
interior, these have been almost exterminated. The rem-
nants live in scattered communities amohg the sandy
downs or in the rocky islets off the coast. M. Ibis visited
one of their villages on a small island in Keelung Bay,
where he found them in great destitution, but bearing
evident resemblances to the Sek-hoan further south. He
also noticed the Caucasian features, which they got from
the connection between their ancestors and the Dutch
and Spaniards of the seventeenth century. .Around
Tamsui the Sek-hoan are rapidly becoming extinct ; ab-
sorption into the Chinese, and opium, alcohol, and small-
pox will soon do their work. Many of their most
prominent features are Malay, but the form of the skull is

quite diflerent, if we may relv on two specimens brought
to Europe in 186S. Dr. Schetelig found the cephalic
index of the living males to average 77, of the females
76 ; but, on the other hand, there were the Malay physi-
ognomy and the language of these Sek-hoan to' render
difficult their ethnological classification. On his return
to London, however, Dr. Schetelig saw the collection of
Polynesian and New Zealand skulls in the Museum of the
College of Surgeons, and he found amongst these remark-
able analogies with the skulls collected by him in the
north of Formosa. On the north-east coast, at Suwo Bay
and the neighbourhood, there are other subjugated tribes
called Kabaran, Sui-hoan, and the like. They are all of
the Malay type, and appear to be rapidly disappearing
through contact with the Chinese,
The whole mountainous region from the north to the

extreme south, forming nearly the eastern half of For-
mosa, is inhabited by aborigines who have accepted
neither the yoke nor civilisation of the Chinese. These
are called the C/ihi-hOiin, or " green, unripe barbarians,"
in contradistinction to the Sc/:-/iociii, or " ripe barbarians."
These live in a state of perpetual war with the Chinese,
and it is alleged that the latter brought tigers to Formosa
and set them loose in order that they should prey on their
enemies

; the latter, however, succeeded in exterminating

them. They are determined head-hunters, the young
warrior commencing his career by securing a certain
number of Chinese heads. Under these circumstances it

is not surprising that our knowledge of these tribes should
be exceedingly limited. A Spanish priest visited some of
them in 1875-6, and they have been occasionally visited
by Europeans who have touched on the east coast. They
are represented as like the Malays, but much fairer in
colour than even the Chinese. More, however, is known
of the tribes in the extreme south than of those on the
east coast or in the mountains. They have been heard of
in Europe chiefly by their various murders of shipwrecked
seamen.
The various tribes are known as Kalis, Bhotans,

Koaluts, &c., and their districts have been frequently
visited by European officials desirous of obtaining from
them some assurance of better treatment for mariners
thrown on their coast. The late Mr. Swinhoe, who
visited them for this purpose, states that some of them
approached the Mongol type, while in others there was
an enormous development of the lower jaw. After new
observations he described them as resembling the Tagals
of Luzon. In 1874 the massacre of the crew of a Loo-
chooan junk by the tribes led to a powerful Japanese
expedition being despatched for their chastisement. The
Kalis and Bhotans suffered so severely that their sub-
sequent subjugation by the Chinese was rendered easy,
and the Chinese Customs established a station and light-

house on the south cape. An account of the expedition
despatched to arrange this latter enterprise was read before
the Royal Geographical Society in January last by Mr.
Beazeley, the engineer employed in the work. Soon after

the Japanese expedition M. Paul Ibis visited the south of
Formosa, and has described nine separate tribes differing

in linguistic and anthropological details. He thinks their

dialects are connected with the Tagal language ; seven of
the nine had little physical resemblance to the members
of the other two. Several other tribes have been de-
scribed by other travellers, and in most cases they are
marked by important peculiarities. It would be im-
possible, even if it were likely to serve any useful purpose,
to go into details of the habits of each of these. All that

is necessary for our present purpose is to note that there
certainly are numerous distinct tribes amongst these
independent aborigines, and that in describing them
various travellers refer constantly to their resemblance to

Malays, Igorrotos, Tagals, Soolooans, Dyaks, and other
peoples of the Malay Archipelago. The reader will

therefore be prepared for M. de Rialle's conclusion that

these aborigines belong to the great ethnic family known
as Malayo-Polynesian. MM. Ouatrefages and Hamy
speak of them in the " Crania Ethnica " as " analogous
to the Acheenese, Lampongs, and Eastern Sundanis.

They are Indonesians, closely allied to Polynesians."

But there are ancient mixtures with other anthropological

elements. Whether these took place in regions from
which the ancient immigrants came, or in Formosa itself,

will probably never be known positively. The peopling
of Formosa is probably due to successive invasions,

doubtless far removed from each other in point of time,

by Malayo-Polynesians, and this, M. de Rialle believes,

is sufficiently proved by the great difterences which, not-

withstanding their common anthropological origin, have
been observed by travellers amongst the various moun-
tain tribes in the island. Whether a comparative study
of the Formosan dialects with those of the Philippines,

Borneo, the Celebes and other parts of the Malay Archi-
pelago, will carry the solution of the problem any farther

than this remains to be seen ; but there appears no im-
mediate prospect of any student being able to study the

independent tribes of Formosa. They are as remote from
us, for any purpose of accurate investigation, as ever they

were, and far more remote than they were from the Dutch
and Spaniards nearly three centuries ago.
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THE AURORA^
II,

"VXrE next come to the ii-year period. On this the
' ' following pertinent remarks are made :

—

" It will be perfectly clear that it is chiefly observations
from the Temperate Zone which have constituted the

material for demonstrating the eleven-year period But
as regards the Polar regions, it has been assumed that

either the Aurora Borealis also follows the same laws in

these parts, or that it appears with the same force and
same manner all the year round. Neither of these alter-

natives seem, however, to be right, as a series of observa-

tions prosecuted with great care during fifteen years at

Godthaab, in Greenland, have brought me to the some-
what remarkable conclusion that, as regards the varying
frequency of the Aurora Borealis at Godthaab, the law
seems to be t!ie reverse of that ruling in southern latitudes.

" These researches, which were effected by Mr. S.

Kleinschmidt, extend over a period from August 1865 to

May 1880. The number of days with aurora? in the year,

reckoned from August to May, were :

—

1865-66 66-67 67-68 6S-69 69-70 70-71 71-72 72-73 73-74

97 112 65 S4 45 61 32 47 73

1874-75 75-76 76-77 77-78 78-79 79-80

97 97 104 69 100 75

" This series cannot, however, be accepted as giving the

exact view of the relation between the varying frequency
of the aurorae, because the slate of the clouds would
exercise a great influence on the visibility of aurorae. If

thus the clouds vary greatly from one year to another,
this circumstance would greatly reduce the number of

aurorae. A closer study of the nebulous conditions at

Godthaab, compared with the frequency of the aurorte, has
caused me to consider that the number of aurora; decrease
in proportion as the clouds increase in quantity. The
above-recorded auroral totals must, therefore, be reduced
to the same cloud unit, i.e. it must be calculated how
great the number would have been had the nebulosity

been the same every year. By this we obtain the values

given under N. Under S. is given the relation between
the sun-spots in the same year (July to June).

1865-66 66-67 67-68 68-69 69-70 70-71 71-72 72-73

N. 86'2 91-3 67'4 809 517 565 32-0 46-0

S. 23-5 6-1 18-3 6o-i 1070 133-5 98-6 89-4

1873-74 74-75 75-76 76-77 77-78 78-79 79-80

N. 78-4 97-0 95-0 102-0 73-0 85-2 83-3

S. 51-7 32-1 II-6 13-5 6-8 2'2 16-3

" If the two series be compared it will be found that

the law of relation between the frequency of sun-spots and
aurorcc is reversed. This fact will be still more apparent

from Fig. 4, where both series of aurorae and sun-spots

are shown graphically.
" The few series of observations which we possess from

other Polar regions, and which I have been able to analyse,

indicate, though incomplete, similar conditions.
" As the greater part of the Godthaab observations w-ere

made in the morning, I have not only used the auroral

days for my researches—reckoned from noon to noon

—

but also examined evening and morning aurorae separately.

The evening and morning aurorae lead, as regards the

eleven-year period, to the same conclusion as the auroral

days, i.e. that the Aurora Borealis is scarcest under sun-

spot maxima." . . .

" If we consider the relation between zenith and
southern aurora; in the various years of the Godthaab
researches, we obtain the interesting result that the per-

centages of zenith aurora; in the main follow those of the

auroral frequencies, i.e., that at the periods of maxima at

'" Under the Rays of the Aurora Borealis." By S. Tromholt. Edited

by Carl Siewers. (London : Sampson Low and Co., 1885.) Continued from

p. 276.

Godthaab, the aurorce which fall in the zenith of this

place or further north, are not only absolutely, but also

relatively, more frequent than at the periods of minima.
.And what deduction may be drawn from this.' The
deduction that the auroral zone in the course of the

ele7ien-year period makes a movement loo, of such a nature
that it lies further >iorth when the sun-spots are in their

minimum than in their maximum period.
" If this result be compared with what I have already

propounded as to the eleven-year period in the Arctic
regions, the interesting explanation will be obtained of
the phenomenon, that this period in Greenland and
similarly-situated places shows a reverse course to that in

more southern regions. The auroral ma.rimum, occurring
ill the temperate regions simultaneously with the sun-spot
maximum, is due to the auroral zone being then in its

southernmost position, which again causes an auroral
mininumi in the polar regions, and, in a reverse manner^
the auroral zone has its northernmost position when the

sun-spots are in the minimum, which then causes an
auroral minimum in the temperate regions and a maxi-
mum one in those around t'le Pole."
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-Comparison of auror.^1 frequet

N = Northern light frequencit

lies at Godthaab with

. ; S = Spot frequencies.

These very beautiful results will show that there can be
very little doubt about the movement of the auroral zone
as a whole.

The next point on which much light is thrown by Mr.
Tromholt's work is that the various appearances are in the

main due to movements bringing auroral striae indifferent

relation to the spectator :

—
" In one respect in particular my sojourn at Koutokaeino

was very instructive—viz. with regard to the understand-

ing of the true shape and position, and the changes to

which the aurora is apparently subjected when ahering

its elevation above the horizon. Partly through the

frequency of the aurora, and partly by its appearance
now in the north, now in the south, and now^ in the

zenith, there were excellent opportunities of studying the

modifications which the form suffered as it changed its

position in relation to the observer.
" From this I came to the conclusion that the great

many different forms referred to might certainly be re-

duced to a few fundamental ones. In most instances the

aurora forms belts or zones, which stretch across the earth

in the direction of the magnetic east-west, which zones are

formed by a conglomeration of thin sheets of luminous

matter ranged one behind the other, their direction being
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parallel with the inclination needle. The luminous
matter in these sheets is either even, diffuse, or divided

into streamers.
" Everything now depends on the position of the ob-

server in relation to such a zone in order that it may
appear in one form or the other. If he be very far from
the aurora he will see an arc, diffuse or radiating, accord-

ing to the nature of the luminous matter. If he
approaches he will most probably see several distinct

arcs, the phenomenon gathering more force and the

colours more life ; and when still nearer, the aurora will

appear as a band, and, if the luminous matter be radiating

and passes the magnetic zenith of the observer, he will

behold the auroral corona."
He thus holds that a " band " is a near arc occupy-

ing a higher position in the sky :

—

" The auroral band is oftenest seen in those parts of

the globe which are considered to be the true home of the

Aurora Borealis, but seldom, or hardly ever, in southern
latitudes. What is chiefly characteristic 'of the band in

opposition to the arc, although no sharp line of distinction

can be drawn here either, is its great height above the

horizon, but at what elevation it ceases to be band and
becomes arc is naturally an arbitrary determination- The
band, as well as the arc, may consist of equi-luminous

matter, of streamers, and of so-called luminous clouds,

and it is, to a higher degree than is the case with the arc,

subject to the most violent changes of position, form, and
motion. Particularly when the band consists of streamers

it displays the richest variations and greatest beauty, the

folds of the streaming drapery, the prismatic play of

colour, and the light-waves, which with marvellous

rapidity course through the graceful undulating rays,

forming a spectacle of light, colour, and form which

C, at 8h. ic

Fig. 5.—Phases of an auroral i

makes this variety of the Aurora Borealis the most
charming of all.

" The perspective fundamental form of the arc, and also

the band, may, in my opinion, be explained by the aurora
forming one or several rings, or fragments of such, which,
with the magnetic pole as centre, or, more correctly, with
a point in the magnetic axis of the earth—viz. the straight

line between the two magnetic poles—lie at a certain height
above the earth's surface. On account of the great cir-

cumference of the earth, in proportion to the height of
the aurora, only a small portion of such a ring would be
visible at one time, and each observer only see his own
portion, the situation of which in relation to his horizon
and the zenith will depend on his position in relation to

the auroral ring."

The auroral streamers are closely associated both with

,rc, December 1, 1878.

arcs and bands, an arc or band composed of streamers

often forming the basis for a colonnade of streamers.

Before we proceed to the consideration of the corona,

the following extracts concerning streamers and their

apparent motions will be read with interest :

—

" The streamers embrace a number of varieties, which
have only one peculiarity in common—viz. that the direc-

tion is very nearly vertical, and that the length is always

greater than the width. The length differs greatly, from
2" and 3° to 30° and 40" or more. The width is very

difficult to estimate, on account of the constant motion ;

a single streamer thus may form only a slender thread of

light, while others may have a width of from 10' to i', or

more. Short streamers form often, as I have mentioned

above, bands or arcs. The long streamers gather gener-

ally in bunches, which may either remain isolated, or
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particularly when the aurora has previously formed an
arc, stand parallel, in such a manner that the lower, in-

tensest, ends nearly follow the track of the former arc.

Bunches of streamers, standing high in the sky, are often
fan-shaped, the broadest part pointing downwards. The
intensest streamers have verv clearlv defined edsres, but

from these there are all sorts of variations down to the

streak of light hardly visible. At the side of, and between
very intense and defined streamers, the sky seems, by the
contrast, unusually dark, and this may, perhaps, explain

the black streamers which some observers claim to have
seen.

' The points of the .streamers are usually faint and with
no sharp line of demarcation. The stars shine through
the streamers as through all other forms of the aurora,
ajid it may, indeed, be a matter of doubt whether the
strength of light of the aurora is ever great enough to
outshine a bright star." . . .

" The motion of the streamers is twofold. First, longi-

tudinally, as they strike upwards or downwards ; and
secondly, laterally, as they travel parallel either to the left

or right' Sometimes this motion is slow, sometimes very

quick, and particularly in the latter case the observer

obtains the impression that the colonnade of streamers
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is furrowed transversely by waves of energy following in

rapid succession, under the influence of which the

streamers momentarily flare up. If this be the case, or

the streamers really move, it is impossible to tell.

" The longitudinal course of the streamers is not appa-
rently only, but in reality, very nearly vertical, as several

facts prove that they point in the same direction as the

magnetic inclination needle." ..." In regions near the

magnetic pole, where the magnetic inclination is greater,

the streamers stand more perpendicularly than in more
southern latitudes, where they form a smaller angle with
the surface of the earth.

" Some students, as, for instance. Baron Nordenskjold,
have advanced the theory that the streamers do not
occupy this position, but lie more parallel with the earth

;

and, indeed, when observing an apparently perpendicular

streamer in the north, it may in reality form any angle

with the horizon, and still seem to the eye to stand per-

pendicular. But from various circumstances it is clear

that the direction of the streamers is, as I have stated

above—viz. parallel with the inclination needle. This is,

in fact, demonstrated not only by the streamers high in

the sky, which form the upper part of the corona, but also

by those which, under intense aurora, stand either in the

east or west, and which are then seen 'from tlie side,' so

to speak, i.e. they stand very nearly perpendicularly, as

indicated to all appearances by the streamers seen to the

north ' in front.'

"

The auroral corona, the grandest sight of all, is found
at the instant a band or broken band forming a colonnade

. g.—Cororas (Koutoka

of streamers reaches the magnetic zenith in its progress
from the north ;

—

" Quick as lightning streamers break forth at the same
moment on the southern side of the magnetic zenith,
and as the aurora travels further and further southwards,
the corona becomes more and more complete. In northern
regions, where the aurora frequently appears high in the
sky, in a northerly or southerly direction, there is often
an opportunity of seeing this form of the phenomenon,
when a band of streamers passes the magnetic zenith in

its course north or southwards. It is, however, not
always that the aurora's passing of the zenith has the
effect of producing the corona ; it is seldom the case
when a band constituted of diffuse luminous matter
passes this point. It is, in fact, the streamers which
create the corona." . . .

" If it be borne in mind that the course ot the auroral

streamers is identical with that of the magnetic inclina-

tion needle, it is easy to perceive the origin of the

ordinary radiating aurora as well as the corona." . . .

" This form of the Aurora Borealis, which generally

indicates, at all events in southern latitudes, the culmina-

tion of the aurora as regards splendour, colour, and deve-

lopment, is produced by the streamers shooting from
every part of the sky towards a common point—viz. the

magnetic zenith. With this point as centre they seem to

radiate in every direction ; some are very long, others

short, while some form rays or bands one above the other.

The heaven thereby assumes the appearance of a huge
cupola, or tent of fire. In reality the streamers are all

parallel ; their appearance of radiating in all directions

from a central point with various angles being due to
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perspective causes—viz. by the points of the streamers
being further distant than the bases. It is the same per-

spective pecuharity which causes the lamps in a street or

the trees in an avenue to appear to meet in the distance.
' The centre of the corona is sometimes dark—that is to

say, the sky is seen between the streamers, at other times
the central part is filled with luminous matter.

" It is not only the streamers which contribute to form
the corona

; on the contrary, all the forms of the aurora
lend their beauty to produce this magnificent display. If

to this is added that the Aurora Borealis in such moments
develops its greatest strength, richest colour, and most
intense light, it will be understood that the corona is that

form of the phenomenon which possesses the greatest

magnificence and most striking beauty."
With regard to the height of the aurora, a preliminary

examination of the observations made in the plane Kouto-
kasino-Bossekop gives from 50 to 100 miles, an average of

18 measurements giving 7o"2 miles or 113 kilometres.

From this long article on aurorre, the reader must not

think that our author is e.\clusively occupied with them.
His two volumes are admirable examples of what books
of travel should be, and it falls to the lot of few travellers

to have such an interesting region to explore, or to have
such an important piece of scientific work to accomplish.

THE BRITISH ASSOCIATION

OUR readers are aware that at the approaching meet-
ing of the British Association it has been arranged

to have discussions in Section A on kinetic theories of
gases and on standards of white light. Prof. Crum
Brown has consented to open the discussion on the

kinetic theories, and has drawn up the following short

abstract of points to which he proposes to allude. It

would be convenient if persons desiring to take part in

the discussion would forward their names, with, if possible,

a short abstract, to the recorder. Prof W. M. Hicks, Firth

College, Sheffield.

Difficulties connected with t/ie Dynamical Theory of
Gases.—Prof. Crum Brown.

The Dynamical Theory of Gases appears at first sight

to furnish a very complete explanation of all the pro-

perties of gases, both physical and chemical. When,
however, we come to details, difficulties and apparent
contradictions make their appearance. These difficulties

have been pointed out from time to time, and some
attempts have been made to show that they are not really

fatal to the theory as usually stated ; but it may be useful

that some of them should be brought at this time before

the section and regularly discussed.

I shall here merely mention some of these difficulties,

as the explanations which have been given of them will be
better supplied by others in the discussion.

I. Tlie difficulties connected luith the doctrine, that
energy communicated from luithoiit to a gas is equally
shared among the "whole of the degrees offreedom of the

molecules. This leads to a relation between the numbers
of degrees of freedom and the ratio of the specific heat at

constant pressure to that at constant volume. This ratio

is for mercury gas almost exactly 5:3, from which it would
appear that the molecules of mercury gas have not more
than three degrees of freedom—in other words, that the

whole energy of mercury gas is kinetic energy of trans-

lation of the molecules. But even if we assume that the
molecules of mercury are spheres, perfectly smooth and
perfectly rigid, the fact that mercury vapour has a spectrum
points to some form of energy of a vibratory kind. Again,
the gases, the molecules of which are supposed to con-
sist of two atoms, have the ratio of the specific heats
nearly equal to 7:5 (it seems always to be a little greater

than this, which increases the difficulty). This points to

five degrees of freedom of the molecule, which would be

consistent with the hypothesis that these molecules con-
sist of two smooth, undeformable spheres at a constant
distance from each other, the five degrees of freedom
being three of translation and two of rotation about two
axes, any two at right angles to each other and at right

angles to the axis of the molecule, that is, the line joining
the centres of the two atoms. But here also we have
spectra, and in addition the phenomena of dissociation

lead to a belief that the firmness of the union of the two
atoms diminishes as temperature rises, and it is difficult

to reconcile this with a constant distance of the two atoms
from one another in the molecule. Any variation in this

distance would be a new degree of freedom in addition

to the five allowed by the theory.

All attempts to reconcile chemical action and chemical
equilibrium with dynamical conceptions seem to require

the assumption of vibrations of the atoms in the molecule,
under the influence of forces depending on the distances

of the atoms from each other, and perhaps in addition to

these, vibrations of the atoms as parts of the' molecule,
vibrations of the atoms themselves. In molecules, even of

a comparatively simple kind, such considerations imply
many degrees of freedom, certainly far more than the

dynamical theory of gases as usually understood will

admit.

2. Difficulties connected luitli the doctrine that energy

of each kind is distributed among the molecules according
to someform of the law ofprobability.

This implies that in a gas at any temperature there are

molecules in the condition as to energy which is the

average condition of the gas at any other temperature.

That, for instance, at the ordinary atmospheric temperature
there are molecules in the condition which is the average
condition at a red heat.

This seems inconsistent with what is usually regarded
as true, viz., that there are limiting conditions of tempera-
ture and pressures, on the one side of which certain chemical
changes occur, while they do not occur at all on the other

side. Thus at ordinary atmospheric temperatures and
pressures, hydrogen and oxygen show no tendency to

combine. At a red heat they combine almost completely.

At ordinary temperatures phosphorus combines slowly

with oxygen if the pressure of the oxygen is below a cer-

tain limit (dependent on the temperature), but apparently

not at all if the pressure of the oxygen is above that limit.

Many other cases might be mentioned, but these may
suffice as instances. It is difficult to understand the

existence of such definite sharp limits, if the energy is

distributed among the molecules according to any
asymptolic law. In such a case the rate of chemical
action might be expected to diminish, but not to become
zero.

I have brought forward these instances of apparent
contradiction between the conclusions of the dynamical
theory as usually stated, and observed facts in the hope
that they may be cleared up. This may conceivably be
done in two ways—either by showing that the facts have
not been accurately observed, or that the conclusions

have not been legitimately drawn from the theory.

NOTES
The Iron and Steel Institute holds its summer meeting in

Glasgow on September 1-5. The programme includes excursions

down the Clyde and a visit to the Forth Bridge Works. The

following is the list of papers down for reading :—On the iron

trade of Scotland, by Mr. F. J. Rowan, Glasgow ; on the rise

and progress of the Scotch steel trade, by Mr. James Riley,

Glasgow, Member of Council ; on the present position and

prospects of processes for the recovei y of tar and ammonia from

blast furnaces, by Mr. Wm. Jones, Langloan Ironworks, N.B. ;

on the structural features and working of the South Chicago

blast furnaces, by Mr, F. W. Gordon, Philadelphia, and Mr.
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E. C. Potter, Chicago, U.S.A. ; on certain accessory products

of the blast furnace, by Mr. T. Blair, Wingerworth Ironworks,

Derbyshire ; on a new form of cupola furnace, by Mr. James

Riley, Glasgow ; on a new form of pyrometer, by Mr. A. von

Bergen, Middleton Ironworks, Darlington ; on the ancient and

modern methods of manufacturing tin-plates, by Mr. Philip W.
Flower, Melyn Tinworks, Neath ; on the manufacture of basic

steel on the open hearth, by M. Pourcei, Bilbao, Spain ; on the

Forth Bridge, by Mr. Benjamin Baker, M.I.C.F., London.

The International Telegraph Conference was opened at Berlin

on Monday by Dr. Stephan, German Postmaster-General. No
fewer than 33 States and 17 telegraph companies are repre-

sented, and about 72 delegates had already assembled to day.

Dr. Stephan opened the sitting with an address, in which, in

the name of the German Emperor, he bade the delegates

welcome, and made some general observations on the rapid

development of telegraphic science and communication, as well

as on the desirability of placing the advantages of this science

still more within the reach of all classes. On the motion of

the English delegate, Mr. Patey, Dr. Stephan was elected

President of the Conference, which then proceeded to appoint

two committees—one for the consideration of tariff questions,

tlie other for matters of technical administration. Dr. Stephan

then thanked the Swiss Government for presiding so successfully

over the International Telegraph Bureau (of Berne), and the

British Government for duties it had undertaken since the last

Conference at London (1S75). He also adverted to the memory

of several deceased members of that Conference, including Sir

William Siemens.

Among those on whom the degree of LL.D. was conferred at

the recent Graduation ceremonial of Edinburgh University are

Prof. John Anderson, M.D., F.R.S., Superintendent of the

Imperial Indian Museum of Calcutta, Professor of Comparative

Anatomy in the Medical College of Calcutta, Fellow of Calcutta

University ; Dr. Johann Georg Biihier, Ph.D., CLE., Professor

of Sanskrit in Vienna University ; and M. Antoine d'Abbadie,

Member of the Institute of France, well known for his writings

in geology, astronomy, and Oriental matters.

On any Tuesday, Thursday, or Saturday, until the end of

September, persons of archseological tastes may visit the rooms

of the Royal Archceological Institute, Oxford Mansions, near

Regent Circus, to see the large and most interesting collection

of antiquities which Mr. W. M. Flinders Petrie, working under

the auspices of the Egypt Exploration Fund, has discovered

at the Nebireh Mound, which is now established to be the site

of the famous Greek City of Naucratis, and the cradle of Greek
art. The thorough exploration has resulted in laying bare what

was the earliest Greek settlement in Egypt, and in bringing to

light archaeological treasures beyond price. Innumerable objects

of purely Greek art, statuettes, terra-cotta figures, painted vases,

votive offerings, bronzes, sculptures have been found, together

with an immense quantity of pottery in considerable variety.

Naucratis was a city of potters, and Athenajus states that her

ceramic productions were in great vogue around the shores of

the Mediterranean. In the mound which covered the city

potsherds were found in well-defined layers of different cen-

turies, susceptible of exact classification, and as such forming an

interesting chapter in the history of Greek art. The collection

is particularly rich in the archaic variety of white faience

pottery, of which, prior to Mr. Petrie's labours, only three or

four pieces were known to exist. He found bowls by the

hundred. The connection of Greek pottery with that of Egypt

is shown at every step, showing how the one descended by

gradual steps from the other. The scaraba;i, amulets, pictorial

ornaments, deities, tiles, and other articles found in early Greek

tombs all around the Mediterranean have been found amid the

ruins of Naucratis in the very workshops where they were pro-

duced. The sites of several factories were brought to light, each

containing many samples of their products. One of these was a

Greek manufactory of scarabs for exportation, full of such

blunders as foreigners would make in the hieroglyphs. In another

part of the city what had evidently been a flourishing iron

manufactory was unearthed, where every stage of production

was carried on by Greek workmen, for ore, slag, and finished

tools have all been found. The tools are principally chisels for

working in wood, but there were also an axe, a hoe, a sickle,

knives of various kinds, bodkins, and, what is a total novelty in

archffiological discoveries of this kind, fishhooks. There is

satisfactory proof forthcoming that this scene of early Greek

iron-working was in full vigour in the sixth century before

Christ.

At the monthly meeting of the Entomological Society of

London, held on August 5, J. W. Dunning announced that a

Royal Charter of Incorporation had been granted to the Society,

It bears date July 20, 1885. The Ethnological Society was

founded in 1833.

We are glad to know that there is now a chance that the

teaching of geography, which has been one of the blots of our

ordinary English education from the many colleges downwards,

will be put upon a proper scientific basis. At present it is

usually made a task for the memory rather than an instrument

of education. Messrs. Macmillan, in announcing a new series of

Geographical Text Books, have the courage to state that "the

first principles of geography, however, cannot be effectively

taught from books. They must be enforced practically from

familiar local illustrations." In a preliminary volume, therefore,

the teacher is taught how to lay a solid geographical basis,

founded upon the pupil's own personal experience. Throughout

the series the fundamental idea will be to present the essential

facts in such a way as will show their relationship to each other.

The physical features will be connected with the climatology of

a country, and both will be shown to affect the distribution of

life, while the bearing of all these influences upon human history

and commercial progress will be constantly kept in view. The

boundaries of parishes and countries, the positions of towns and

the diffusion of population, will be linked with their geo-

graphical explanation. A knowledge of the topography of

a country, and of the local names by which it is expressed,

will be shown to be the necessary accompaniment of an

adequate knowledge of the history of the inhabitants. In

short, it should be a constant aim to represent geography not as

a series of numerical tables or a string of disconnected facts, but

as a luminous de-cription of the earth and its inhabitants, and of

the causes that regulate the contrasts of scenery, climate, and

life. Messrs. Macmillan have placed the editorship of the series

in the hands of Mr. Archibald Geikie, F. R.S., Director-General

of the Geological Survey of the United Kingdom, and have

already secured the co-operation of Mr. H. W. Bates, F.R.S.,

Mr. Clements R. Markham, C.B., F.R.S., Mr. John Murray,

Ph.D., F.R.S.E., Mr. E. B. Tylor, D.C.L., F.R.S., Mr. A.

R. Wallace, LL.D., F.R.G.S., Rev. Edmond Warre, D.D.,

Head Master of Eton," Rev. J. E. C. Welldon, M.A., Head

Master of Harrow, and others.

It has been decided to withhold from publication the Report

of Drs. Klein and Gibbes upon Dr. Koch's discoveries in rela-

tion to the germ theory of cholera, until the conclusions of a

committee appointed by the Secretary of State for India with

reference to that Report are also ready.

We have received from Mr. Lawton, of Hull, a communica-

tion with regard to preventing collisions with icebergs. He
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has had frequent opportunity of noting the phenomena of echoes

by means of steam-whistles, guns, fireworks, &c., and has

received distinct echoes from various surfaces, some of whicli

were not very promising. The sails of vessels and an approach-

ing tug-boat, referred to by Prof. Graham Bell, are additional

sources of sound-reflection, but Mr. Lawton thinks that the

echo in the case of the latter must have come from some other

surface than the bows of the boat, which, unless very bluff or

square, would have a tendency to reflect the sound at right

angles. If it be true that in Atlantic voyages the sound of the

steam-whistle is echoed back by the fog itself, then, Mr. Lawton
thinks, the echo from an iceberg enveloped in the fog would be

much sharper, more abrupt, and easily distinguished from that

returned by the fog, which, from its varying density and elas-

ticity, would more resemble a prolonged rumble. The import-

ance of this subject, the number of lives and amount of property

at stake would point to the importance of having every reason-

able theory tested by [those most interested—viz. shipping

companies, captains of steamers and sailing vessels crossing the

Atlantic and those going to Australian and New Zealand by

the Cape. In the present case this can be very easily done

by means of the steam- whistle, ship's bell, guns, &c., in broad

daylight near an iceberg ; the circumstances, such as its size,

bearing, and distance, the direction and force of the wind ; and

then it should be noted whether an echo is perceptible or not.

Mr. Lawton appears to have gone to some trouble in bringing

the subject to the notice of shipping companies concerned, and

of describing the method of carrying out the few simple experi-

ments needed to demonstrate the value of his theory, but ade-

quate attention does not appear to have been given to his

suggestions. We give them in a brief form here, in the hope

that they may be fairly tested in the presence of an iceberg in

daylight in such a manner as to enable shipmasters to estimate

the practicability of the theory. He found that, during artillery

practice near Hull, the opposite Lincolnshire coast, two miles

off, returned echoes. There are no objects of greater height

than a few cottages there, and it occurred to him the pheno-

menon of echoes might be utilised by vessels in iceberg regions

with more safety than the temperature test, especially if the

wind and current be from the ship towards the berg. Most ice-

bergs will present numerous reflecting surfaces at right angles

to any passing ship, and it is anticipated that these surfaces

would echo a short but full blast of the steam-whistle at a suffi-

cient distance, say one or two miles, for the ship's coui'se to be

slightly altered in case the berg was right ahead. If such a

blast is blown in daylight in the presence of a berg for purposes

of experiment, the distance and bearing of the berg, .ind the

force and direction of the wind should be noted. If at the time

a high sea or swell prevailed, the whistle should be blow n when

the ship is on the crest of the wave. As fog is a better con-

ductor of sound than dry air, it is when an iceberg is enveloped

in fog, as is often the case on the banks of Newfoundland, that

Mr. Lawton's theory, if true, would be of any value, as it could

not only indicate the distance of the berg approximately, but

also its bearing from the ship.

The Sadlers' Company have established four studentships,

each of the annual value of 30/., and tenable for two years, at

the Finsbuiy Technical College of the City and Guilds of

London Institute. The studentships will be competed for at

the entrance examination, to be held at the college on October i,

and are open to pupils above fourteen years of age who are

attending or who have attended any public elementary school in

the United Kingdom. The Court of the Salters' Company has

agreed to raise their annual subscription to the Technical Institute

from 525/. to 1000/.

Dr. Trimen, director of the Royal Botanical Gardens of

Ceylon, has just published a systematic catajogue of the flowering

plants and ferns indigenous to or growing in Ceylon. The
list gives the botanical, Singhalese, and Tamil names, and is a

complete index to Thwaites's '
' Enumeratio Plantarum Zeylanise,

"

but it differs from the latter work in the sequence of the families

or natural orders. In addition to the flowering plants and ferns.

Dr. Trimen has added five natural orders—viz. Rhizocarpeas,

Lycopodiacese, Isoeteas, Selaginellacese, and Characese. The
catalogue includes 156 natural orders, 1071 genera, and 3249
regular species, with 408 varieties, some of which may prove to

be distinct species. The catalogue is issued as a number
of the yournal of the Ceylon Branch of the Royal Asiatic

Society.

The weather in Southern Norway in June has been very

remarkable, and we must go back to the year 1869 to find any-

thing similar. The weather, early in the month, was very cold,

the average being only 56°'5 F., while on the nth the tempera-

ture fell to 35° '8 F., a temperature which has not before been

registered in Christiania in June, at .ill events not since 1867.

Towards the end of the month the temperature in Christiania

was abnormally high, reaching, on the 28th, 79°'3 F. in the

shade. The rainfall was only half of the normal quantity. As
well in May as June, the weather was below the average for the

whole country. At Roraas the temperature fell on June 2 to 26°'6.

The information received of the weather in the north of Norway
to the middle of July shows that the weather had till then been

very cold, the highest temperature being only 44° '6 to 46° '8 F.

in the day and below freezing-point at night. It is popularly

supposed that this is due to the enormous ice masses which

have this summer descended from the Polar regions on the

American side right into the Gulf Stream, which has thereby

become greatly cooled, a circumstance immensely influencing

the weather in Norway. Seal-hunters returning to Tromso from

the White Sea and adjacent waters report that large masses of

drift-ice are in motion tow.irds the Norwegian shores ; but there are

as yet no reliable news from the Spitzbergen seas. On the other

hand, we learn from captains who have returned from seal hunting

on the east coast of Greenland and the sea north of Iceland that

hardly any were caught, owing to the enormous ice-masses

which are descending along the east coast of Greenland this

summer, greatly in excess of previous years. It may be re-

niembered that last year the reverse was the case here. Lieu^

tenant Holm, who has been wintering on the east coast, reported

that the sea was veiy free from ice even at the troublesome

glacial promontory of Tuisortok, which has only once before

been passed by Europeans, viz., Graah. It seems indeed that

abnormal conditions prevail this summer throughout the Polar

seas, .and it will be of interest to learn what the state of the ice

actually is north and north-east of Spitzbergen.

A VERY interesting exhibit at the Inventions Exhibition is

that of "Brin Freres" for the illustration of their method of

extracting oxygen and nitrogen from atmospheric air by the

agency of barium oxide and peroxide. A description of the

process is given in a small pamphlet, but the English requires a

little correctior. in places to be clearly understandable. The

process of oxygen extraction by means of baryta is now very old,

but has never yet been made real practical use of, the baryta

becoming inactive after some time. This is no doubt due to the

absorption of carbonic acid by the baryta from the air. In this

process air freed from carbonic acid and water by caustic soda is

passed over barium oxide heated in iron retorts to a temperature

not exceeding 600° C. The temperature is regulated by a pyro-

meter which regulates at the same time the supply of g.as to the

furnace. Under these conditions the oxygen of the air is

absorbed by the baryta, peroxide of barium being formed. The

nitrogen, which appears to be very pure, is collected separately

for use in the production of ammonia. On heating the peroxide
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of barium to full redness pure oxygen is given off. At this stage

of the process the retorts are evacuated by a powerful pump, so

that the operation takes place in a vacuum or nearly so. The
operations are continuous, and as long as the baryta is kept

anhydrous and free from carbonic acid the same quantity will

apparently last an indefinite time. The most interesting and

perhaps the most useful part of this invention, or application, is

the production of ammonia by a very direct process. The
nitrogen obtained as above is passed over a mixture of baryta

with carbon—charcoal—heated to some unknown temperature,

about 300' C, certainly not higher. It is necessary, however

that the nitrogen be moist, a condition which is attained by

passing it through water before it comes in contact with the

mixture of baryta and charcoal. The product is really a car-

bonate of ammonia and not free ammonia, the water becoming

decomposed under the conditions named, its hydrogen combining

with the nitrogen and its o.xygen forming carbonic acid. The
ammonium compound seems to be formed in considerable

amount, and the process should, when carried out on a large

scale, be a valuable one.

A USEFUL summary of anthropological work accomplished

during the year 18S4 has just been issued by Prof. O. T. Mason,

curator of the ethnological department, National Museum,
Washington. Besides a copious bibliography of the subject,

special notices and even extracts are given of the more important

paper.s on ethnology, arcluuology, and other branches of anthro-

pology that have appeared in the scientific periodicals of Europe

and America. Thus detailed reference is made to the work of

the British Association Anthropometrical Committee ; to Prof.

W. H. Flower's paper in the Journal of the Anthropological

Institute on the size of the teeth as a racial characteristic ; to

Prof. A. H. Keane's ethnology of Egyptian Sudan, contributed

to Nature ; to E. F. im Thurn's articles in Timhei-i on the

natives of British Guiana ; to Dr. Charles Rau's paper on " Pre-

historic Fishing," in vol. xxv. of the Smithsonian Contributions

to Knowledge; and to A. Chavero's great work on "Mexico
3, traves los Siglos, " the first volume of which is completed,

bringing the subject down to the arrival of the Spaniards. It is

satisfactory to notice that the Philadelphia Academy of Sciences

has created a chair of ethnology and archjeology, to which Dr.

Daniel G. Brinton has been appointed. The field of anthro-

pology is now so extensively cultivated in the Old and New
World that annual summaries of this sort have become indis-

pensable.

The Swedish Professor Warming has proceeded to Fin-

marken in order to study the Arctic flora on the Norwegian
coast.

On July 20 and 21 two terrible cyclones passed over the

central part of Sweden, followed by rain and lightning. In

several places hundreds of old trees were uprooted, and a clear

road made in forests upwards of fifty yards wide. In one place

a large wooden snowplough lying by the road was smashed to

atoms. Fortunately no one was injured.

At the University examination just concluded in Copenhagen
there were seven lady candidates, all of whom passed, four gaining

precaleris, two laudabilis, and one hand il'audabUis. Five of

these ladies took the mathematics and natural science degrees,

and only two the philological.

During the last two years several Celtic tumuli in the district

of Geinberg, in Upper Austria, have been opened and found to

contain valuable relics of prehistoric times. A few days ago a

similar tumulus was discovered near Mattighofen, in the same
neighbourhood, and among its contents was found a diadem of

pure gold, richly carved in the well-known style of old Celtic

Mr. David Douglas, of Edinburgh, has issued a new edition

of the late Charles St. John's "Tour in Sutherlandshire," a

fitting companion to the author's well-known " Wild Sports and

Natural History of the Highlands." There is an interesting

sketch of the author's life by his son, and a long appendix on

the fauna of Sutherlandshire, by Mr. J. A. Harvie-Brown and

Mr. S. E. Buckley.

Messrs. C.^ssell & Co. have issued the second part of vol.

iv. of their "Encyclopjedic Dictionary," extending from "Inter-

link" to "Melyris." As there is no editor's name on the title-

page, we presume that Mr. Robert Hunter, who devised the

work, and edited the early parts, is not now connected with it.

A work of such minuteness as this ought to have had " Laramie "

as a well-known geological term.

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey
(
Macacus cynomolgus & )

from India, presented by Mr. S. G. Coles ; a Persian Gazelle

{Gazilla siibgutlerosa ij ) from Persia, presented by Mr. John
Stanley Cater ; two Madagascar Porphyrios [Porpltyrio mada-

gascariensii) from the Gold Coast, West Africa, presented by

Mr. E. North Newenham ; a Cockateel (Calopsilta itovce-

hollandits) from Australia, presented by Mr. J. Ward ; four

Martinican Doves (Zmaida martinicana), a Moustache Ground

Dove [Geotrygon mystacea), five Dominican Kestrels {Tinnnn-

culus dominicensis], a Violaceus Night Heron {Nyctkorax

violaceus), two Colins (Ortyx i i) from St. Kitt's,

West Indies, presented by Dr. A. Boon, M.R.C.S. ; a Common
Viper {Vipera berns), British, presented by Mr. C. Smallman

;

a Ring-tailed Coati {Nasua rufd) from South America, a

Golden-crowned Conure {Comirus aureus) from South-East

Brazil, a Greater Sulphur-crested Cockatoo {Cacattta galcrita)

from Australia, deposited.

OUR ASTRONOMICAL COLUMN
OccuLTATlONS OF Vesta.—The minor planet Vesta will be

twice occulted by the moon during the next autumn, and though
observation of such a phenomenon is more a matter of curiosity

than of astronomical utility, we may note the circumstances of

each case. The first occultation will take place on October 27 ;

the planet disappears before the moon is above the horizon at

Greenwich and reappears at 7h. 50m. at 204", less than ten

minutes after the moon has risen. The second occultation occurs

on November 23, the disappearance at gh. 25m. on an angle of

28", the reappearance at gh. 46m. at 347° from north point,

reckoning the angles as in the Nautical Almanac. At this time

Vesta is near aphelion, and therefore will not be brighter than a

star of the seventh magnitude.

Anthelm's Nova of 1670.—Mr. G. Knott has lately had
under observation the small star situated close to the position of

the star in Vulpecula discovered by Anthelm in June 1670 ; the

star is No. 1S14 of the Greenwich Catalogue for 1S72. From
comparisons made between July 10 and 20, Mr. Knott found it

about 10} or II mag., and equal to a star following it 12 seconds,

and 4'
'5 to the north. It was estimated of the same brightness

in August 1872, but a magnitude brighter in April 1S52. In

i86l, when it was 12m., Mr. Ba.xendell remarked that "no
adjustment of the focus would bring the star up to a sharp point

on the night of June i," and a week earlier Mr. Hind had
noticed "a hazy ill-defined appearance about it, which is not

perceptible in other stars in the same field of view."

A rigorous reduction of Picard's observations of Anthelm's

star, wliich are printed in Lemonuier's " Histoire Celeste,"

gives its place for i67o'o

—

R.A. igh. 34m. 5'33s. ... Deck -I- 26° 31' 4i"'5,

the right ascension being the more uncertain element and liable

to an error of quite two seconds. Bringing this place up to the

beginning of i872'0 we have

—

R.A. igh. 42m. 2i-6os. ... Deck -h 26° 59' 45"'4,

which differs -3'8is. in right ascension and -33"'l in declina-

tion from the Greenwich catalogued position.
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In the jfournal des Savans, 1671, the new star is said to have
followed /8 Cygni on the meridian by l6m. 44s., which would
give its right ascension in precise agreement with the Greenwich
observations of the small star No. 1814.

The Cincinnati Observatory —The eighth part of the
publications of this Observatoiy has been circulated, and con-
tains the observations of comets made in the year 1S83. It is

noteworthy as presenting a pretty complete report on the
phenomena of Pons' periodical comet of 1812 at its reappear-
ance : the features of the tail were particularly studied, and the
discussion of the observations, based upon the theorj' of Dr.
Bredichin, has been found to add confirmition to that theory ;

they are best satisfied with a value of I - /t, a little less than

2'S, corresponding to his second type ; and this value nearly
accords with that inferred by Dr. Bredichin himself in his

memoir, " Les syndynames et les synchrones de la cometePons-
Brooks {18S3-84)," from a large number of observations by
different observers. Thirteen plates form part of this publica-
tion, affording highly interesting details on the physical aspect
of the comet from October 30, 1SS3, to January 26, 1S84. The
drawings were partly made with the 1 1 -inch refractor, and partly
with the finder of 2^ inches aperture, and an opera glass. On
January 13 the comet was equal in brightness to o Pegasi.
The Cincinnati Observatory is now under the direction of

Mr. J. G. Porter. The observations contained in the publica-
tion last issued were made by Mr. H. C. Wilson while in
temporary charge.

Tempel's Comet, 1867 II.—Dr. Schur searched for this

comet unsuccessfully with the great refractor at Strassburg on
many evenings in March and April : 1\I. Gautier's calculations
showed that the chance of observing the comet at this return to
perihelion was but small. The next return, in the spring of
1892, will take place under much more advantageous conditions.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, iSSs, AUGUST 16-22

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.

)

At Greenwich on August i6

Sun rises, 4h. 49m. ; souths, I2h. 4m. I'os. ; sets, igh. 19m.
;

decl. on meridian, 13° 37' N. : Sidereal Time at Sunset,
I7h. im.

Moon (at Firnt Quarter on August 17) rises, I2h. 3m. ; souths,
I7h. lom. ; sets, 22h. lom. ; decl. on meridian, 12° 21' S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 7 18
Venus ... 7 24
Mars ... o 46
Jupiter ... 6 27
Saturn ... o 32

13 30
13 50

9 4
13 12

8 41

19 42 ... I 32 N.
20 16 ... 4 25 N.
17 22 ... 23 38 N.
19 57 -. 8 isN.
i6 50 ... 22 28 N.

Occulta!ions of Stars by the Moon
Corresponding

Mag. Disap. Reap. -f't^SXX;

20 ... B.A.C. 6287 ... 6 ... 23 39 ... o 3S»... 165 272
21 ... B.A.C. 6292 ... 6 ... o 8 ... 1 15 ... IIS 328
22 ... p' Sagittarii ... 4 ... o 35 ... i 39 ... 157 291

* Occurs on the following day.

The Occultations of Stars are such as re ibie at reenwich.

August h.

'9 • II ... Mercury stationary.

GEOGRAPHICAL NOTES
The Dutch journals contain an account of the Dutch scientific

expeditioii, in March and April last, to examine the upper course
of the Surin.am River. The members are well s.atisfied with the
result. Their success was due in great part to the rainy season
not setting in till towards the end of the journey. They were
thus enabled to examine the rocks along the course, which in

periods of high water are hidden from N-iew. Their first station
was Phaedra on the left bank of the Surinam ; the next the Tafra
Rocks which lie in the middle of the stream. Here they were
forced to leave their steamer and continue in a fishing-boat.

At Bergendal they took the height of the neighbouring Blue
Mountain, which they ascended, and from which they had a
view of the various mountain chains of .Surinam. In general
the mountains of this region are covered with trees, but the
Blue Mountain is quite bare. Near the mouth of the Sara
creek the travellers first met some villages of the bush negroes.
At Toledo, a negro village, they came to the end of their

forward journey. On the return they visited gold fields near
Broko Pondo, where they m.ade themselves acquainted with the
native methods of washing the gold. From a geological point

of view the expedition was fortunate ; but the rapid travelling

and short stoppages prevented much being done by the zoologist.

Professor Martin has made a collection of the rocks in various

parts of the Surinam.

Writing from Ciudad-Bolivar in May, M. Chaffanjon
continues his report to the Paris Grographical Society (the first

party which we have already referred to) on his exploration of

the Orinoco. Since the date of his last letter he made a journey
with two Indians of the Arigua tribe up the Caura River to its

source. He passed freely through the territoiy of various tribes,

such as the Arebatos, Panares, and others who are notorious for

their cruelty, and he obtained from their chiefs a mass of curious

information respecting their manners and religious beliefs. In

an endeavour to obtained a complete skeleton, he was surprised

by a band of Indians, who attacked himself and his followers.

He escaped with great difficulty, and accompanied only by one
of his guides reached the Caura, and continued his journey, in

which he was much impeded by the rains. He was also able to

visit and study the Varuros and Mapayes tribes.

The last BuILtin of the Royal Geographical Society of

Belgium (1S85, No. 3) contains a paper by the secretary on the

Congo question, describing the explorations made in the basin

between 1485 and 1877, the formation of the International Asso-

ciation, the creation of the Free State, and finally a description

of the basin. M. Lancaster continues his notes on four months'

journeyings in Texas, and M. Fontaine contributes a general

paper on the geography, productions, trade, &c., of Dutch
Guiana.

Dr. Haacke and Dr. Bernays are zoologist and surgeon

respectively to the Australian expedition to New Guinea, to

which we have already referred. The main objects of the expe-

dition are stated to be to ascertain and fix the geographical

features of New Guinea, and the nature of its fauna, flora,

geology, and climate. It has been decided to make if possible

the Aird river the base of operations.

At a late meeting of the Geographical Society of Rio de

Janeiro M. Alcenar CEraripe read a paper on geographical

neology and neography. He referred to the necessity of intro-

ducing into geography reforms consisting mainly of the creation

of new names and of uniform orthography. His remarks,

though of universal application, had especial reference to Brazil.

He concluded by suggesting the appointment of a commission
to examine the following questions :— (i) Should there be a

geographical neology for Brazil—that is to say, a nomenclature

for places in the empire in which the repetition of the same
name for different places would be avoided by substituting other

names ? (2) Should there be a geographical neography, or cor-

rection of the orthography of geographical names in such a way
that the spelling would in all cases be uniform ? (3) Assuming
these two questions to be answered in the affirmative, how
would these reforms be best carried out ? The questions were
referred to a commission for its report.

The current number of PctennauHs I\[ittlieilungen contains a

project for a new political map of Africa, with some observa-

tions on the principles of political geography, by Prof Ratzel.

This is accompanied by a double map of Africa. In one part

the continent is coloured according to the prevailing occupations

of the population—agriculture, agriculture with cattle-breeding,

pastoral, and the chase ; in the second it is coloured according

to the people who form- states

—

e.g. Arabs, independent Negroes,

Zulus, &c. Dr. Stange writes on the orometry of the Thiiringer

Wald. The most important paper in the number is that by Dr.

Radde, entitled "A Physico-Geographical Sketch of Talysch

in the North-Western Elburz," which was originally written for

an entomological work being brought out by the Grand Duke
Nicholas.

The last number of the Mittheilungen of the Geographical

Society of Vienna contains a statement by Dr. Le Monnier with
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regard to the arrangements for the Austrian Expedition to the

Congo ; a sketch of the results of Danish explorations in Green-

land by A. Rink ; the conclusion of Dr. Breitenstein's paper on

Borneo, and the recent letters of Colonel Prjevalsky. Dr.

Breitenstein's account of Borneo is of great interest. He points

out that in this great island may be studied in succession almost

every stage of human development from the lowest to the highest.

It is not sixty miles, for example, from Pengaron, where

European machinery is employed in the coal mines, to Punun or

Olo Ott, where the people are almost quite naked, and where

their only protection from the weather is a grass hut here and

there. It is hardly a hundred miles between Banjermassin,

where Eurpean war-vessels and Krupp guns keep the Dyaks in

check, and the kampong of the Prince of Murong which is pro-

tected by a thin palisade, from the top of which the heads of

those captured in raids look down on the traveller. In this

narrow district we have a kaleidoscopic picture of all the steps of

human civilization.

At the last meeting of the Geographical Society of Paris,

M. du Caillaud read a note on the fortress of Camlo in Annam,
to which the attack on the French at Hue has just given some
importance ; M. de Lesseps referred to soundings recently made
at Gabes with a view to establishing a fort there ; M. Rouire,

who has recently returned from a scientific mission to Tunis,

recounted his explorations in the regions between Kairwan, Susa,

Hammanet, and Lake Felbiah. M. Delaplanch also read an
account of a journey which he made through the centre of Persia,

from Resch on the Caspian to Teheran.

Dr. p. L. Sclater suggests "Torresia" as an appropriate

name for British New Guinea.

In the Bolldtitio of the Italian Geographical Society for July,

Sig. Buonfanti publishes a reply to the doubts of Herr G. A.
Krause on his journey from Tripoli across the Sahara and
Western Sudan to the coast of Guinea. The writer, whose
letter is dated May 6, on board the Corisco at Banana, states

that documentary proofs of the trip cannot be given till his

arrival in Brussels, where the papers lie under lock and key in

charge of Prof, du Fief They include, he says, correspondence
already forwarded to two American journals from Tripoli,

Murzuk, &c., besides translations of safe-conducts and firmans
received from the Sultans of Bornu and Socoto, and of a letter

from the Sheikh \sic\ of Timbuktu, the originals of which will

be forthcoming. There are also accounts, invoices, &c., of

Maltese dealers, certificates of sea-captains, ceilificates of mis-

sionaries, and so forth. He explains that Herr Krause heard
nothing of his movements at Lagos, because he reached the

> coast not at that place, but at Portonuovo, some 45 miles further

west. For the same reason nothing was known of him in the
Yoruba country, which lies 200 miles to the east of Dagomba,
Bagouza, Dahomeh, and the other districts through which he
travelled.

The Vienna Geographical Society has received good news of
Dr. Oscar Lenz's African exploring expedition, which, on
July 17, had reached Monrovia, the capital of Liberia. The
next news will be from the Cameroons.

The death is announced from Sydney of Thomas Boyd, the
first white man to cross the Murray river, and the last surviving
member of Hume and Hovell's exploring party. He was eighty-
eight years of age, and had lived in great poverty for some years
prior to his death.

MEASUREMENT OF EVAPORATION
T SEND a brief sketch of an instrument which I have just
-' made for the measuring of evaporation from a water surface.

The figures and letters refer to the accompanying drawings :

—

Fig. I, A.—Tank-mine, 20 in. X loin., standing in a large
tank 60 in. X 40 in. The sides are double, a space one-tenth
of an inch being between the walls and opening all around inner
wall ((7) wit'h an outflow-pipe (Figs. 3, 4, g) let into bottom.
Tank filled as Fig. 4, and refilled every three or four hours, the
amount poured in being carefully measured.

Fig. I, A, B, c.—Complete instrument. A, evaporating-tank
;

B, reservoir filled with water to («) ; (/;) a graduated glass coil,

by which water pouring out through tap (/) is registered.

Pressure upon tap regulated by (;) a tube and funnel buoyed up
by (/!•). Water flows from B to A through a perforated, semi-
circular chamber (<•), which makes water spread over the entire

surface of tank. Overplus flows over at (/) down (c, d') into

reservoir C, similar to B in fittings. Then loss from B - gain in

c = the evaporation from A. This arrangement intended chiefly

for experimentation upon running water, removes the necessity

for refilling the tank, although good results can be attained even

then
Fig. 2.—Tank from above. {a) space between walls ; {b)

[C^S\

inflow-pipe from B ; [e] perforated chamber or rose ; (rf) outflow-

pipe.

Fig. 3.—End of tank; letters as before. The outer wall in

part cut away to show chamber (a) with emptying pipe {g).

Fig. 4.—Transverse section :
[fi

o), walls; (a), space
\ g, pipe;

/, strengtheners. Height of water also represented.

The following points are worthy of notice :

—

Fig.2

(1) The level of the water can be kept constant by regulating

the flow from the tap / (Fig. I, b).

(2) Error arising from splashing out of water, when heavy

wmd blowing, removed, the displaced water flows down (as

Fig. 2), and through pipe ^ (Fig. 3), and is collected in a small

measured vessel.

(3) Error arising from rainfall similarly corrected ; raiD falling

Fig.4
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Gateshead, 150/. ; William T. Calderwood, 25, mechanical

draughtsman, Glasgow, and John Richards, 22, blacksmith,

Cardiff, equal, 150/. each ; Ernest R. Dolby, 23, engineer,

Leeds, 150/. ;
James Rorison, 21, engine fitter, Paisley, 150/. ;

Arthur J. Moulton, 20, engineer apprentice, Preston, 150/. ;

William McNeill, 22, mechanic, Birmingham, 100/. ; George

W. Moreton, 24, fitter, Crewe, 100/. ; Stephen E. Mallinson,

24, assistant analyst, London, 100/. ; Henry C. Jenkins, 23,

engineer and millwright, London, 100/. ; Robert Smith, 24,

engineer, Glasgow, 100/. ; Thomas W. Nash, 21, engineer,

London, loo/. ; Henry F. W. Burstall, 19, engineer apprentice,

London, 100/. ; Arthur J. Stopher, 22, mechanical engineer,

Nottingham, 100/. ; Sidney H. Wells, 19, marine engineer

apprentice, London, 100/. ; George Milnes, 24, fitter, Charlton,

Kent, 100/. ; Henry Begbey, 22, engineer. Old Charlton, Kent,

100/.
;

Toll" Goodman, 23, engineer, Brighton, 100/. ; Mark H.

Crummie, 21, mechanical engineer, Hull, 100/. ; Oliver Marsh,

22, fitter and turner, Crewe, 100/. ; Thomas Galbraith, 23,

pattern maker, Manchester, 100/. ; Joseph H. Bowles, 23,

engine fitter, Stratfiard, 100/.

SCIENTIFIC SERIALS
Anierkan ycurnal of Science, June.—Notes on American

earthquakes, with a summary of the seismic disturbances re-

corded in North and South America and adjacent waters during

the year 1SS4, by C. G. Rockwood, jun.—Taconic rocks and
stratigraphy (continued) : V. metamorphism and mineral consti-

tution in the Taconic region, gradational from west to east and
from north to south, by James D. Dana.—Notes on the possible

a^e of some of the Mesozoic rocks of the Queen Charlotte

Islands and British Columbia, by J. F. Whiteaves.—Crystallised

Tiemannite and metacinnabarite, by Samuel L. Penfield. To
the paper is appended a note by Prof. J. E. Clayton on the

occurrence of Tiemannite in a mine 200 miles south of Salt Lake
City.—On the gahnite occurring in the Davis Mines of Rowe,
Massachusetts.—The genealogy and age of the species in the

southern Old Tertiaries, by Dr. Otto Meyer.—On some speci-

mens of meteoric iron from Trinity County, California, by
Charles Upham Shepard. The analysis yielded ; iron, SS'Slo

;

nickel, 7'27S ; cobalt, o'i72
;
phosphorus, 0'I20.—The Potsdam

group east of the Blue Ridge at Balcony Falls, Virginia, by
H. D. Campbell.—Geslogy of the sea-bottom in the approaches

to New York Bay, by A. Lindenkohl.—Additional notes on the

Kettle-Holes of the Wood's HoU region, Massachusetts, by
B. F. Koons.—Cause of the apparently perfect cleavage in

American sphene (titanite), by G. H. Williams.

American Journal ofScience, July.—Contributions to meteoro-

logy. Twenty-first paper : direction and velocity of movement
of areas of low pressure, by Prof. Elias Loomis. The paper is

accompanied by numerous tables showing the average direction

of storm tracts, the comparative tracts of storm and atmospheric

currents over the Atlantic and United Slates, the progress of

storm centres in Europe.—Note on some Palteozoic Pteropods,

by Charles D. Walcott. With some hesitation the writer

includes in the Pteropod group such organisms as Conularia,

Hyolithes, Coleolus, Salterella, Pterotheca, as well asMatthevia,

which is here chiefly dealt with. This peculiar shell, which he

so names in honour of Mr. G. F. Matthew, is, however, so dis-

tinct from all described forms of Pteropoda that a new family

Matthevidas, is proposed to receive the one genus now known.

—A determination of the B. A. unit in terms of the mechanical

equivalent of heat, by Lawrence B. Fletcher. The experimental

work here described was completed in l8Si, and forms the sub-

cct of a thesis submitted to the Johns Hopkins University in

ihut year. In the present paper a more accurate method of

c.\lculating the currents from the deflection-curves is used, and
some of thfi other calculations have been revised. But in other

respects the results of the two papers are substantially the same.

The experiment consists of simultaneous thermal and electrical

measurements of the energy expended by a current in a coil of

wire immersed in a calorimeter. The result depends upon the

values of the mechanical equivalent and the unit of resistance,

and gives a determination of either in terms of an assumed value

of the other.—Cause of irregularities in the action of galvanic

b.itteries, by Hammond V. Hayes and John Trowbridge. Here
is investigated the phenomenon known as "endosmose," that

is, the action by which the electric current carries whatever

comes in its way from the positive to the negative electrode.

—

On the sei^sitiveness of the eye to colours of a low degree of

saturation, by Dr. Edward L. Nichols.—A study of thermome-
ters intended to measure temperatures from 100° to 300° C, by
O. T. Sherman.— Notice of a new Limuloid ciustacean from
the Devonian formations of Erie County, Pennsylvania, by
Henry Shaler Williams. This specimen, provisionally identified

with Prestwichia, would appear to throw back the range of

that group to an earlier period than hitherto reported. The
earliest previously-discovered Prestwichia occurs in the Car-
boniferous formations.—Gerhardtite and artificial basic cupric

nitrates, by H. L. Wells and S. L. Penfield. The
mineral here described under the name of Gerhardtite was
first identified as a new species by Prof. Geo. J. Brush, who
found it among a lot of copper minerals from the United Verde
Copper Mines, Jerome, Arizona. Its specific gravity is 3 '426 ;

hardness, 2 ; colour, dark green ; streak, light green ; trans-

parent ; crystals, orthorhombic.—On the occurrence of fayalite in

the lithophyses of obsidian and rhyolite in the Yellowstone
National Park, by Joseph P. Iddings.—The genealogy and age

of the species in the Southern Old Tertiary. Part 2. The age

of the Vicksburg and Jackson Beds, by Dr. Otto Meyer.—On
the probable occurrence of the great Welsh Paradoxides (P.

davidii) in America, by Geo. F. Matthew. This largest and
most remarkable species of Paradoxides occurring in the

primordial fauna of Europe was first discovered about twenty
years ago by Dr. Henry Hicks near St. David's, Wales, and
subsequently (1869) in Sweden. But its presence has only

recently been suspected in America, where specimens of large

species appear to occur both in the Cambrian slate at Saint

John, New Brunswick, and in a hard silico-calcareous shale at

Highland's Cove, Trinity Bay, Newfoundland.

Bulletin of the Philosophical Society of Washington, vol. vii.

—Besides the usual reports of the officers of the Society, this

volume contains a learned address by the President (Mr. James
C. Welling) on the atomic philosophy, physical and meta-

physical ; abstracts, among other, of papers by Mr. W. H.
Dale, on recent advances in our knowledge of limpets ; by Mr.

Russell, on the existing glaciers of the High Sierra of Cali-

fornia ; by Prof. Kerr, on the mica mines of North Carolina ;

by Mr. Riley, on recent advances in economic entomology, in

which the part which insects play in the economy of nature, and
particularly their influence in American agriculture, were dis-

cussed. Mr. Burnett explained why the eyes of animals

shine in the dark. It is not due, he says, to phosphor-

escence, as has been commonly supposed, but to light

reflected from the bottom of the eye, which light is diffused

on account of the hypermetropic condition that is the rule

in the lower animals. Mr. Johnson writes on some eccen-

tricities of ocean currents, compiled from the records of the

Lighthouse Board ; Mr. Clarke on the periodic law of chemical

elements ; Mr. Hazen, on the recent sun-glows ; Mr. Russell,

on deposits of volcanic dust in the great basin ; Mr. Gilbert, on

the diversion of water-courses by the rotation of the earth ; Mr.

Doolittle, on music and the chemical elements ; Mr. Bates, on

the physical basis of phenomena (which is printed in full). Mr.

Gilbert presented a plan for the subject, bibliography of North

American geological literature ; Mr. Matthews, in a paper

bearing the title of natural naturalists, combated the notion that

savages are versed only in the knowledge of animals and plants

which contribute to their wants. The writer found that Indians

have a comprehensive knowledge of animals and plants ; as a

class the Indians "are incomparably superior to the average

white man, or to the white man who has not made zoology or

botany a subject of study." The Indian also is as good a

generaliser and classifier as his Caucasian brother. Several

speakers who followed agreed in this conclusion.—Mr. Dutton

has a paper on the volcanoes and lava fields of New Mexico.

—

The following are among the principal papers in the Mathe-

matical Section : Mr. Gilbert, on the problem of the Knight's

tour ; Mr. Farquhar, on empirical formulse for the diminution

of amplitude of a freely oscillating pendulum ; Mr. Hall, on the

formulae for computing the position of a satellite (which is

printed in full) ; Mr. Kummel, on the quadric transformation of

elliptic integrals, combmed with the algorithm of the arith-

metico-geometric mean.

Bulletin de VAcadiinie Royale de Belgii/ue, May.—M. Ch.

Fievez, on the influence of magnetism on the characters of the

spectral rays. The increase of the luminous intensity of the

spark and its spectrum is attributed to the action of magnetism
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on the luminous rays themselves. To elucidate this question

the author limits his attention to the effect of magnetism in

presence of the luminous and caloric movement apart from the

electric spark and through the medium of the ponderable matter
alone. For this purpose he studies the effect of magnetism on
the spectra of the flames of sodium, potassium, lithium, and
thallium raised successively to increased temperatures by the

introduction of oxygen. From the results of his experiments he
concludes that magnetism acts directly on the luminous rays,

but abstains from any theory to explain the identity of the

effects of magnetism and heat on the rays.—M. A. Swaen, on
the development of the first blood corpuscles in the blastoderm

of Torpedo ocellaia. The results are given of studies made last

year at the zoological station of Naples on the evolution of the

folicules and the formation of the blood-vessels of this organism.

—Note on the geology of the Tristan da Cunha islands, by
A. F. Renard. A summary description is given of the typical

rocks collected by the naturalists of the Challenger Qy^^tA\\\Gn.—
State of the vegetation at Spa and Liege on April 20, and at

Longchamps (Waremme) on April 21, 1S85, with comparative
tables, by G. Dewalque and Baron E. de Salys Longchamps.

—

Essay on the mechanical theory of the surface-tension of the

evaporation and ebullition of liquids, by G. Van der Mens-
brugghe. In this first communication on the subject the author

restricts his remarks to the question of the probable cause of

surface-tension.—On the movements of the brain in the dog, by
Leon Fredericq. Three distinct pulsations, corresponding
respectively to the beating of the heart, to the respiratory action,

and to the vaso-motor periods, are determined and illustrated

with numerous tracings and diagrams.—Note on the carboniferous

formations of Morvan, by A. Julien. The carboniferous schists,

in contact with the older quartzose and azoic schists, run mainly
north and south with a thickness ranging from 150 to 300 metres.

Fossiliferous beds are rare, and the fossils, a list of which is

given, generally in a very imperfect state.—A Royal Library in

Assyria in the seventh century B.C., by M. Lamy. A detailed

account of the explorations at Nineveh since the discoveries of

Layard and Botta, including a description of the Royal Library,

concludes with a history of the successful efforts made by
Assyriologists to interpret the cuneiform writings.

Rendiconti del Reale Istituto Lo/nhardo, June 25. — The
conflict between Julius Cajsar and the Senate (B.C. 51-49), by
Prof. J. Gentile.—The Italian Criminal Code : preventive

justice and offences against the police, by Dr. Raffaele Nulli.

—

On the conditions of resistance of elastic bodies, by Prof E.

Beltrami.—On the floral dimorphism of yasminum 7e:'olittunt,

Sims, by Prof R. Pirotta.—Integration of the differential equa-
tion c^'-ii = in any of Riemann's areas, by Prof Giulio Ascoli.

—Meterological observations made at the Brera Observatory,

Milan, during the month of June.

Gazetia Chimica llalinna, Palermo, 1885.—Note on diamid-
oximethyltriphenilmethan, by G. Mazzara and G. Possetto.

—

On the relations existing between the refrangent power and
chemical constitution of organic compounds, by B. Nasini and
O. Bernheimer.—Synthesis of phenilcinnamenilacrilic acid and
of diphenildiethylene, by O. Rebuffet.—Relation between the

atomic weight and physiological functions of the chemical
elements, by Fausto Sestini.—On tlie monobromo- and bibro-
mopyromucic acids, by H. B. Hill.—Reply to the foregoing, by
F. Canzoneri and V. Oliveri.

Kivisia Scieiilifico-liidiistriale, June 15-30.—The total eclipse

of the moon, October 4-5, 1884, by Prof Carlo Marangoni.

—

Experiments on the extraction of the juice of tobacco and of other
plants, by A. Pezzolato.—On the fossil land Articulata of the
Palaeozoic formations, by P. Bargagli.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, July 27.—M. Daubree in the chair.

—Discussion on the great gyratory movements of the atmo-
sphere (continued), by M. H. Faye. The question whether
these atmospheric movements are ascending or descending was
compared by the author to the old astronomical argument
regarding diurnal motion. Attribute it to the earth, and all

becomes clear ; attribute it to the stars, and you become involved
in the contradictions by which the progress of science was
retarded for twenty centuries.—A reply to M. Faye's communi-

cation, by M. Mascart. To the objection that the hypothesis of
an ascending volume of air fails to explain the rotation of
cyclones and tornadoes the author replies that if the wind in the
northern' hemisphere converges towards a centre of attraction it

must turn to the right in consequence of the known influence of
the earth's motion ; hence the mass of air brought into play
must revolve to the left. Thus the direction of the phenomenon
is easily explained, and it follows that for a descending column
of air the rotation must be reversed.—On isomery in the aromatic
series : the oxybenzoic acids, their heat of formation and trans-
formation, by MM. Berthelot and Werner.—Note on the
anatomy and nomenclature of Dental, by M. de Lacaze-Duthiers.
For the meaningless terms " Scaphopod " and " Cirribranch

"

the author proposes to substitute that of " Solenoconch " for this

group of mollusks.—Observations of Barnard's comet made at

the 14-inch equatorial of the Bordeaux Observatory, by MM. G.
Rayet.—Elements and ephemerides of Barnard's comet deduced
from the observations of July 12, 16, and 20, made at the Ob-
servatory of Nice, by M. Charlois. On presenting this paper
M. Faye drew attention to the fact that the axis of the planet's

orbit lies nearly in a line with the ecliptic, consequently with
the planes of the orbits of the large planets. Hence, notwith-
standing its inclination of So° this planet may still be periodicaly
like most of those offering the same peculiarity.—Summary
of the solar observations made during the second quarter
of the year 1SS5, by M. P. Tacchini. From these observations
it appears that the solar spots and protuberances were more
numerous in the second than in the first quarter of the year. In
June protuberances were observed eight times which attained

or reached a height of two minutes.—Observations regarding
M. E. Henard's note on the sixteen systems of the planes of the
regular convex icasohedral, by M. Em. Berbier.—Note on
Riemann's function f (s), by M. Bourguet.—On the equilibrium

of a fluid mass animated by a rotatory movement, by M. H.
Poincare.—Note on the differentials of the functions of several

independent variables, by M. E. Goursat.—New condensing
hygrometer ; its use in regidating capillary hygrometers, by M.
G. Sire.—Note on the reciprocal transformation of the two
varieties (prismatic and octahedric) of sulphur, by M. D. Gernez.
—On a new method of volumetric analysis applicable for testing

the bioxides of manganese, by M. Paul Charpentier. This
method is based on the use of the alkaline sulphocyanides, and
avoids certain tedious processes and sources of error presented

by the methods of analysis hitherto employed. Its chief advant-

age is the extreme sensibility of the reaction, which enables the

analyst to detect the presence of 1-3,000,000th part of iron.

—

Heat of formation of the alkaline alcoholates, by M. de Forc-
rand. — Note on the peptonate of iron, by M. Maurice
Robin.—On three new compounds of rhodium, by M. Ca-
mille Vincent. These substances are :— (i) chlororhodate

of mono-methylammonium, which takes the form of long,

slender prisms grouped around a common centre ; (2)

chlororhodate of dimethylammonium deposited in the form
of large efflorescent prisms of a deep garnet-red colour ; (3)

chlororhodate of trimethylammonium precipitated by slow
evaporation in the form of long garnet-red prisms very soluble

in water.—Origin and mode of formation of certain ores of man-
ganese ; their fundamental relations to the baryta associated with

them, by M. Dieulafait.—On a new phase in the evolution of

the reticular rhizopods, by M. de Folin. In this new state

these organisms assume the appearance of small, hard pebbles,

from which it is often difficult to distinguish them. The circum-

stance suggests the creation of a new genus, Lithozoa, of which
there would appear to be several species.—Note on Megaloscopy,

by M. Larrey. The author explains the optical principle by
which he has been guided in the construction of a series of

instruments for the inspection of the stomach, vessica, and other

internal parts of the system.—Observations of the solar corona
made on Mount Etna early in the month of July ; reappearance

of the crepuscular lights, by M. P. Tacchini. The author

observed in a deep blue sky the sun encircled by a white aureole

concentric with a magnificent copper-coloured corona, which
near the horizon was transformed to a larger but less clearly

defined arc. Since July 2 he noticed the reappearance of the

red crepuscular phenomena and of the great arc at sunset and

sunrise. Although less intense than those of 1SS3-S4, he con-

siders that their reappearance after such a long interruption

shows they cannot be referred to the Krakatoa explosion.—On
the cosmic origin of the crepuscular lights, by M. Jose L.

Landerer. The author argues that these effects are due more
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probably to the Biela-Gambart comet than to Krakatoa. The
longitude (246°) of the ascending nucleus nearly coincided with

that of the earth on June I, when the aftei'glows again began to

acquire great intensity.

August 3.—M. Bouley, President, in the chair.—The death of

M. Henri Milne-Edwards, who died on July 29, was announced
by the President, who remarked that a great loss was sustained

by the Academy in the person of the illustrious Member of the

Section for Anatomy and Zoology, one of the greatest savants

who had shed lustre on French science.—Discourses pronounced
at the obsequies of M. Milne-Edwards, by M. A. De Quatre-

fages, in the name of the Academy of Sciences, by M. Fremy,
Director of the Museum of Natural History, by M. de Lacaze-

Duthiers, in the name of the Paris Faculty of Sciences.—On the

oxalic acid present in vegetation ; methods of analysis, by MM.
Berthelot and Andre.—Researches on the effects of direct electric

excitation on the glands, by M. Vulpian.—Frictionless reflection,

on a plane, of the elastic displacements in a body of any form
and contexture, by M. X. Kretz.—Letter addressed to the Per-

petual Secretary on the subject of vaccination against cholera,

by Dr. J. Ferran. In reference to this letter M. Vulpian ex-

pressed his regret on the part of the Commission that the writer

had misunderstood the meaning of the note inserted in the last

issue of the Comftes RenJus. What was asked was not Dr.
Ferran's statistics now promised, but the official returns of the

Spanish authorities. In a question of this sort, affecting as it

did all humanity, it was hoped that the Spanish Government
would consider it a point of honour to give forthwith all possible

information regarding the value of Dr. Ferran's method of pre-

ventive vaccination.—Note on an asymptotic law in the theory
of numbers, by M. Stieltjes.—On the "herpolhodie" in the

case of any surface of the second degree, by M. de Sparre.

—

On the employment of alternative electric currents for the

measurements of the resistance of fluids, by MM. Bouty and
Foussereau.—Note on the formation of the crystallised hydrate
of zinc, by M. J. Ville.—On the hexabromide of benzine,

by M. J. Meunier.—Heat of formation of the picrates. From
the tables accompanying the paper the author shows that- the

anhydrous picrates of magnesium and copper are formed with an
insignificant loss of energy in the components, while the picrate

of zinc even absorbs a little heat. Hence the latter will yield

more useful results than the former under the influence of the

same oxydant.—Note on the essence of citron, by MM. G. Bou-
chardat and J. Lafont.—On the form of the larva of Doroddaris
papillata, by M. Henri Prouho,—On the digestive tubes, the
corpus Bojani, reproductive organs, and eggs of Fissurella [F.

giblm and F. reticulata'), by M. L. Boutan.—On the hydro-
carbonated reserves of mushrooms, by M. Leo Errera. The
author's researches show an unexpected parallelism, from the
standpoint of physiological chemistry, between the germination
of mushrooms and that of the higher order of plants.—On the
comparative evolution of sexuality in the individual and the
species, by M. F. Laulanie.—Influence of sunshine on the
vitality of various species of Micrococcus, by M. E. Duclaux.

—

Comparative studies of leprosy ; its pathological anatomy, by
M. Henri Leloir.— Researches on poisoning by sulphuretted

hydrogen, by MM. P. Brouardel and Paul Loye.—Note on a

Cetacean {ffyperoodon rostratiis) stranded at Rosendael, near
Dunkirk, on July 24, by MM. Pouchet and Beauregard.

—

Remarks on some electric lights constructed by M. G. Trouve
for the purposes of naturalists, chemists, microscopists, &c. (one
illustration), by M. de Lacaze-Duthiers.

Berlin

Physical Society, June 26.—Dr. Konig produced a new
apparatus for the measurement of the modulus of elasticity,

which was constructed according to the suggestions of Herr
von Helmholtz, and was utilised in the Institute for measure-
ments of elasticity. The modulus of elasticity was determined
by loading in the middle a bar of the substance to be examined,
resting both ends on firm supports. The flexion which set in

was measured by means of the cathetometer, and, its value being
introduced into the formula of the elasticity theory, furnished the

modulus of elasticity. A source of error in these measurements
arose from the circumstance that the bar resting on edges
was in part pressed in and sank, as a whole. This depression

was the greater as the loading was greater, and it added to

the magnitude of the flexion. To avoid this disturbance in

the account Prof. Kirchhofl^, in 1859, placed horizontal mirrors

on the two ends of the bar, and, by means of telescope and scale,

observed at each side the change in situation of each mirror, a
change which occurred in consequence of the flexion under the
loading in the middle, and which produced on both sides an oppo-
site displacement of the scale. The sinking of the bar on account
of the pressure on the edges, and even a slanting position on the
part of the whole bar exercised no influence in these measure-
ments. The apparatus suggested by Prof von Helmholtz
developed this principle .still further. It had two perpendicular
mirrors with the reflecting surface directed inwards at the two
ends of the bar ; on one side stood a scale, on the other a tele-

scope. The image of the scale fell on the opposite mirror, then
on the second mirror, and thence into the telescope. If now
the bar were loaded so that flexion occurred, then the image
in the telescope became displaced to the extent corresponding
with the angular changes of the two mirrors. By glancing
therefore into the telescope the whole amount of flexion might
be very r.ipidly and conveniently measured and the loading
altered at pleasure ; the commencement of the elastic after-

effect might likewise be directly observed with great facility. In
the Institute a series of measurements with this apparatus had
been executed by two experimenters, measurements which
yielded values agreeing with a fair decree of precision. In the
case of cylindrical bars differences presented themselves accord-
ing as the bar was examined in one direction or in the direction

perpendicular thereto. In the case of rolled brass the difference

amounted to as high as from 2 to 2A per cent. ; in the case of

cast brass the difference was inappreciable. Bars of cast iron

likewise showed differences of only i per mill. Dr. Konig fol-

lowed this up with a proposal to measure Poisson's constants

—

that is, the relation of the longitudinal increase to the decrease of
the transverse section. The measvu^ement should be carried out

as in the experiments of Prof. Kirchhoff, only, instead of the hori-

zontal mirrors and two telescopes, two parallel mirrors inclined

at an angle of 45" should be used at the two ends of the bar with
one telescope, thus enabling the moduli of elasticity and of
torsion to be measured, the relation of which furnished Poisson's

constants.
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PROFESSOR STOKES ON LIGHT
Burne/t Lectures, Second Course. On Light as a Means

of Investigation. By G. G. Stokes. (London : Mac-

millan and Co., 1SS5.)

THE interest raised by the first series of these lectures

is fully sustained by this second instalment, though

the subject-matter is of a very different order. Then, the

main question was the nature of light itself ; now, we are

led to deal chiefly with the uses of light as an instrument

for indirect exploration. It is one of the most amazing

results of modern science that the nature of mechanisms,

too minute or too distant to be studied directly with the

help of the microscope or the telescope, can be thus, in

part at least, revealed to reason. This depends on the

fact that a ray of light, like a human being, bears about

with it indications alike of its origin and of its history
;

and can be made to tell whence it sprang and through

what vicissitudes it has passed.

The lecturer begins by pointing out that this indirect

use of light already forms an extensive subject ; and he

then speciallyselects for discussion half-a-dozen important

branches of it. Many readers will, we fear, be disap-

pointed when they find that Dispersion (whether ordinary

or anomalous) is not included in this list. It is tantalising

to feel that we are not (for the present at least) to have

the opinion of the author on the classical researches of

Cauchy, or on the more recent speculations of Sellmeier,

Helmholtz, and W. Thomson. It would, however, be

unjustifiable to construe this omission into an indirect

assertion that we do not yet know for certain w/iat Dis-

persion tells us :—though the parts of his wide subject

which Prof. Stokes has selected for discussion are, each

and all, such as give indications of a definitely interpret-

able character.

The first of these is Absorption. Here we have the

explanation of the colours of bodies : the testing ray

having gone in, and come out " shorn." This leads to the

application of the prism in the immediate discrimination

of various solutions which, to the unaided eye, appear to

have the same colour. It is shown how, by a mere glance,

the chemist may often be saved from fruitless toil, occa-

sionally from grave error.

From the study of what rays are absorbed, the transition

is an easy and natural one to the study of what becomes of
them when they are absorbed. Here we have heating,

chemical changes, phosphorescence, &c. The remainder
of the lecture is devoted to an exceedingly interesting

treatment of the beautiful subject of fluorescence.

The second lecture begins with Rotation of the Plane

of Polarisation of light by various liquids, with its im-

portant application to saccharimetry. Then we have

Faraday's discovery of the corresponding phenomenon
produced in the magnetic field, with its application in the

discrimination of various classes of isomeric compounds.

But the author, true to his system of mentioning practical

applications only, omits all reference to quartz under the

first of these heads and to gases under the second. And
he does not even allude to the interesting questions

recently raised as to the form of the general wave-surface

in these curious circumstances.

Vol. XXXII.—No. 825

Then comes the "still vexed" question of the history

of Spectrum Analysis. The present view of it must, of

course, be carefully read :— it is much too long to be here

extracted in full, and to condense would be to mutilate it.

Of course the claims of the author himself are the only

ones to which scant justice is done. But the President

of the British Association of 1 871 fortunately gave, in his

opening address, the means of filling this lacuna. Just

as the Gravitation-theory of an early Lucasian Professor

was publicly taught in Edinburgh University before it

became familiar among scientific men, so the present

Lucasian Professor's suggestions for the analysis of the

solar atmosphere, by means of the dark lines in the spec-

trum, were publicly explained in the University of

Glasgow for eight successive years before the subject

became generally known through the prompt and wide-

spread publicity given to the papers of Bunsen and

Kirchhoff ! The following are Sir William Thomson's

words of 1871 :
—"It is much to be regretted that this

great generalisation was not published to the world twenty

years ago . . . because we might now be [j/t] in pos-

session of the inconceivable riches of astronomical results

which we expect from the next ten years' investigation by

spectrum analysis, had Stokes given his theory to the

world when it first occurred to him."

The third lecture is devoted to the information which

spectrum analysis affords as to the chemical composition

of the sun's atmosphere, and its physical condition ; the

classification of stars, the constitution of nebidas, and the

nature of comets. Those who still maintain that the tem-

perature of the sun's body is comparatively moderate are

very summarily dealt with. Then follows a passage

describing, in homely language fitted to be understanded

of all, the state of the sun's atmosphere. This is specially

noteworth\', as showing how efficiently a Master can

impress on his readers the most vivid ideas without

requiring to use any but the simplest of language.

The remarks on the nebulae and on comets will be read

with great avidity ; and, by the majority of readers, with

some surprise. For it is stated that the planetary nebulae,

"making abstraction of the stellar points, consist of

glowing gas." And of comets we find :
—

" There can no

longer be any doubt that the nucleus consists, in its inner

portions at least, of vapour of some kind, and we must

add incandescent vapour . .
." An ingenious suggestion

as to the source of this incandescence is introduced as the

" ''reen-house theory." The nucleus is supposed to be sur-

rounded by an envelope of some kind, transparent to the

higher but opaque to the lower forms of radiation. Thus

solar heat can get freely at the nucleus, but cannot escape

until it has raised the nucleus (in part at least) to incandes-

cence. The coma and tail are formed by the condensation

of small quantities of this vapour, so that they are mere

mists of excessive tenuity. Herschel's suggestion, that

the development of the tail is due to electric repulsion

exerted by a charge on the sun, is spoken of with ap-

proval ; and the production of the requisite charge of

the mist-particles is regarded as a concomitant of con-

densation. Nothing, however, is said as to the opposite

charge which the comet itself must receive, nor of the

peculiar effects which would arise from this cause :

—

whether in the form of a modification of the shape of the

comet's head, or of a modification of its orbit and period
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due to a constantly increasing attraction exerted by the

sun upon a constantly diminishing mass.

Of course, if this novel theory can stand the test of a

full comparison with facts, it will have established its

claim to become part of science. But it is hard to take

leave of the simple old ideal comet :—the swarm of cos-

mical brickbats :—something imposing because formid-

able ; and to see it replaced by what is, in comparison, a

mere phantom, owing its singular appearance to the com-
plexity of the physical properties it possesses and the

recondite transformations perpetually taking place in its

interior. The old idea of a comet's constitution was not

only formidable, but was capable of explaining so much,
and of effecting this by means so simple and so natural,

that one almost felt it deserved to be well-founded ! The
new idea makes it resemble the huge but barely palpa'jle

'Efreet of the Arabian Nights, who could condense him-
self so as to enter the bottle of brass with the seal of

Suleymdn the son of D^ood !

It is much to be desired that more detail had "been

bestowed on the nebulae. As nothing is said about the
origin of their incandescence, we must take for granted
that it is supposed to be due to gravitation. A few rough
numerical assumptions as to dimensions, total mass, &c.,

and the consequent thermal condition at each stage of

condensation, would have formed materials for a most
instructive explanatory note.

The last lecture deals with solar protuberances : the
(so-called) Doppler's principle, and the results of its appli-

cation
; and, finally, with the body of the sun. The

explanation given of the peculiar and rapidly changing
structure of the sun's apparent disc, which is so well

shown in Janssen's splendid photographs, reminds us of
a suggestion made several years ago:—viz. that a suc-
cession of instantaneous photographs should be taken, at
short intervals, of so homely an object as a basin of very
hot " beef-tea," which has been agitated so as to bring the
flocculent matter fully into suspension, and is then left to

itself as nearly as possible free from rotation.

The passages in the present volume which, taken by
themselves, would indicate the ulterior object of the lec-

tures are not numerous, and nowhere bear the appearance
of having been inserted for a purpose, so naturally do
they arise as comments on what has just been discussed.
We wish the Author as high a measure of success in

his final effort, the most arduous of the three, as he has
already attained in the others .-—it would be preposterous
to wish him a higher. The series will then form an ex-
ceedingly valuable contribution to a class of literature in

which marked success is scarcely attained once per
generation, and is justly valued in proportion to its

rarity. p. G. T.ait

AGRICULTURAL EXPERIMENTS
Review of Agricultural Experiments by the Right Hon.
Sir Thomas Dyke Acland. (London: Clowes and Co.,

1885.)

'T^HIS purports to be a critical review with suggestions,
l and is actually an attack upon the objects, aims,

and results of the Sussex Association for the Improve-
ment of Agriculture. The writer brings a long experience
and a good business faculty to bear upon the working of

a scientific organisation, and with some success so far as

these instruments may be used as tests of the value of a
delicate task rcviuiring very special knowledge. The atti-

tude of mind of the reviewer'of these experimental results

is one of scepticism. This he does not scruple to express

in such terms as " we all felt rather sceptical," and " we
suspected," and " I have made in all four visits to Sussex
to endeavour to get at the truth." Again, " Well, thought
I, this must be a queer kind of farming, perhaps I shall

enlarge my experience. I think I have made out since

that the local experience, however practical, may be the

better of a little expansion." With such introductory

remarks we can hardly look for the cold judicial criticism

that commands attention and carries conviction.

The inquiries of the Sussex Association have been
directed to very practical questions, viz. :

—

What do roots (turnips, mangolds, c&c.) require?

What do wheat and other cereals require.''

What does grass or pasture require ?

These objects Sir Thomas Acland appears to view in

two opposite and irreconcilable ways. First, he seems to

doubt the possibility of these questions being solved by
experimental processes. Secondly, he appears to con-

sider that they have all been answered long since. He
thus discounts the value of the Sussex results from two
points of view, each of which is destructive of the

other. It is true that the leading facts constituting the

answers to the above important questions have now been
firmly established for many years, and that these answers

were known almost a generation ago to such leading men
as the late Philip Pusey, and all more recent scientific

agriculturists. The value of such stations as that known
as the Sussex Association consists in its power of im-

pressing and verifying such facts, as well as in discovering

new ones, and we think, under Mr. Jamieson's able guid-

ance both of these objects are being accomplished.

Among new ideas promulgated by the Sussex Association

is that which is paragraphed by Sir Thomas Acland under
the heading, " Battle of the Phosphates." Mr. Jamieson's

contributions upon this important subject are passed over

with something akin to contempt, and yet (however dis-

tasteful his conclusions may be to manufacturers of
' superphosphates ") his results remain unrefuted, and
the most recent experiments at Woburn point, on the

whole, to similar conclusions. The establishment of the

value of " insoluble " phosphatic minerals reduced to a

fine state of division is due in a great measure to Mr.

Jamieson, and he has incurred no little unfriendly critic-

ism on account of this new doctrine, which touches the

pockets of certain strong interests. This is altogether

the leading truth brought out and fought for by Mr.

Jamieson, and yet it is dismissed by Sir Thomas Dyke
Acland in a manner which appears to the present writer

as simple superciliousness.

One could scarcely expect to read sixty-four pages of

printed matter from the pen of Sir Thomas Dyke Acland

without finding grain as well as " chaff"." We therefore

wish to set forth the useful criticisms which the Sussex

Association would do well to notice. First, then, there is

the fallacious method adopted in endeavouring to trans-

late field results into money values. Not content with

leaving the number of bushels per plot and pounds of straw

increase to the judgment of the reader, an effort has been
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made to put a value upon these increased quantities. In

valuing wheat at jj'. per bushel and straw at il. per ton

the compilers of the report made a great mistake, of

which their critic has not been slow to avail himself.

Here he "shells" them unmercifully and effectually,

especially as the straw at 2/. per ton turns out to be the

chief item for turning loss into profit.

This is, however, entirely an artificial value, the result

of restricted supply, and Sir Thomas is perfectly justified

in dismissing the item entirely by compounding it with

the cost of the farmyard manure, letting straw and

manure mutually discharge each other's claims.

Another point successfully urged is the smallness of the

plots. What possible reliance can be placed upon plots 1 12th

of an acre in which pounds per plot are at once alleged to

represent hundredweights per acre. The multiplication

of unavoidable errors, and the exaggerations of extremely

local differences in the soil itself, are simply fearful to

think of The larger the area the better. If acre-plots

could be used so much the better, and lo-acre plots would

be better still—the only limit in size being, to our mind,

convenience. But 11 2th parts of acres must induce a

feeling of distrust in the breasts of those who are practic-

ally acquainted with land. The sources of error may be

enumerated as follows :—imperfect distribution, unavoid-

able waste in distribution, minute differences in the soil

ii regular germination of the seed, partial insect attacks,

direct accidental injuries or the reverse (as, for example,

an animal trespassing upon a plot, or a horse dropping

his dung upon it), errors in weighing, errors in severance

from the ground, and other unavoidable difficulties which

belong to the carrying out of field experiments,—all of

these errors are magnified in the case of small plots, and

minimised by the use of large ones. In these directions

the criticisms made by Sir Thomas Acland are valuable:

but we should like to have seen a greater sympathy with

an honest effort, and less anxiety lo hold up any results of

value as stale, antiquated, and unnecessary.

Any one who has lived as long as Sir Thomas Dyke
Acland must know that the proclamation of things old as

things new is not confined to agricultural chemists, and

he should be more ready to accept as inevitable the

dictniii of the wise man, that "the thing that hath been, it

is that w-hich shall be ; and that which is done is that

which shall be done."

THE NEW EDITION OF " VARREEL'S
BRITISH BIRDS"

A History of Brilish Birds. By the late William Yarrell,

V.P.L.S., F.Z.S. Fourth Edition, Revised to the End
of the Second Volume by Alfred Newton, i\I.A., F.R.S.,

continued by Howard Saunders, F.L.S , F.Z.S. Parts

xx.-xxx. (London : Van Voorst.)

THE students of British birds have at last received the

two final numbers of the new edition of Yarrell's

celebrated work on their favourite subject, which was
commenced as long ago as 1871. Fourteen years, it

must be acknowledged, is a long time to wait, but on the

other hand the subscribers to the new " Yarrell" have in

compensation of the delay not what would be called in

ordinary parlance a new edition, but what is, in fact, a
complete and exhaustive summary of the present state of

our knowledge of this subject, prepared by two of the

greatest living authorities on British ornithology.

The two first volumes of the fourth edition of " Yarrell's

British Birds," which were brought to a conclusion by
Prof Newton in 1SS2, were devoted to the birds of prey,

the passerine birds, and the picarians. In June of that

year Mr. Saunders 'undertook to finish the work, " not

willingly nor with a light heart," but, as he tells us, "after

considerable pressure and at much personal sacrifice."

Forewarned by what had previously occurred, Mr. Van
Voorst insisted that time must be part of the " essence of

the contract," and stipulated with the new editor for the

completion of the third and fourth volumes by June 1885,

which, after allowing for six months' leave of absence,

gave Mr. Saunders only two years and a half to prepare

his account of nearly two hundred species. It cannot be
denied that this was somewhat severe upon the new
editor, and that, considering the pressure brought to bear

upon him, the mode in which he has completed his task

within the time assigned to him, deserves our highest

compliments.

As has been already pointed out the so-called new
'• Yarrell ' is, in fact, a new work. The vast amount of

knowledge of British birds and their distribution acquired

during the forty-two years which 'have elapsed since

Yarrell's original work first appeared, rendered it abso-

lutely necessary that such should be the case. It would
have been much better, in our opinion, to have discarded

the name of Yarrell altogether, and to have employed the

leading ornithologist of the period to write a new work
on British birds. But as Mr. Van Voorst, doubtless for

sufficient reasons, preferred to retain the time-honoured
name of Yarrell on the title-page, the new " editors" as

they call themselves have, we think, surmounted the diffi-

culties of their position with singular success. Where
practicable, we are told, the original phraseology has
been followed with due modifications, the opening words
of the sentences have been preserved, and extracts from
the authors and correspondents quoted by Yarrell have
been retained. " This work of selection and adaptation

has," we can well believe, " entailed severe labour." It is

obvious, in fact, that it would have been a much simpler

task to write most of the articles new from the beginning
than to adapt those prepared by the original author fifty

years ago to present use. The former plan would also,

we think, have been more satisfactory to the reader, who
between the "author" and the two "editors" and the

friends and correspondents of each of them, is in many
cases likely to be misled as to the real authority quoted
for a particular statement.

While, as we have already said, the general execution

of the "new Yarrell" merits our entire commendation,
the systematic arrangement—an unsuccessful effort at a
compromise between the old fashion and the new—does

not seem to deserve equal praise. No doubt the order

adopted by first editor for the three groups treated of in

the first two volumes placed the second editor in a diffi-

culty. But we cannot think that Mr. Saunders was
thereby justified in relegating the Steganopodes, Herodi-

ones and Anseres to the end of the series. With these

groups he should have begun the second volume, not

finished the third. At the same time it must be borne in

mind that the primary object was not a strictly orthodox
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classification, but a good and readable " History of
British Birds," and this object has, we think, been
attained.

OUR BOOK SHELF
Melting and Boiling-Poinf Data. V,\ T. Carnelley,
D.Sc, F.C.S. Vol. I. (London : Harrison and Sons!
1885.)

This is a very large and important work, and one
which cannot fail to be useful to the scientific chemist.
It is divided into several parts, and contains, or
rather consists of, tables of the elements, inorganic and
organic compounds, their constitutional and empiric
formulas, melting- and boiling-points, and the authority
and references to the journals, &c., in which the data are
given.

The compilation of a work ot this nature necessitates
an enormous amount of labour and care, which in this
case seems to have been expended, for misprints or mis-
quotations appear to be absent.

It is the only one of the kind in English, although
there are several German works of the same class, notablv
one by Richter, but of carbon compounds only. The only
fault possible to find with a book like this, designed for
use in the laboratory more than anywhere else, is its large
size.

The present volume, the author tells us, contains
19,003 data, melting- and boiling-points, and with the
second volume there is to be a total of about 50,000 data
of this kind.

American Journal of Mathematics, Pure and Applied.
Published under the auspices of the Johns Hopkins
University. Vol. vii. Parts 2, 3, 4. (Baltimore : Isaac
!• riedenwald, January to July, 1S85.)

The first sixty-seven pages of Part 2 carry on Prof.
Cayley's lectures on the abelian and theta functions,
before the Johns Hopkins University (see Nature vol
XXXI. p. 189) to " the end of Chapter \'II." Other papers
in this part are " Solution of Solvable Irreducible Ouintic
Equations, without the Aid of a Resolvent Sextic," by G P
Young (the same writer furnishes to Part III. '• Solvable
Irreducible Equations of Prime Degrees "), and " Notes
on the Ouintic," by J. C. Glashan. Mr. C. S. Peirce com-
mences an article " On the Algebra of Logic," which runs
into Part III.

;
it is in part concerned with a discussion of

De Morgan's logic of relatives. M. Poincard contributes
a paper of fifty-six pages, " Sur les Equations lin^aires
aux Difterentielles Ordinaires et aux Differences Finies."
Capt Macmahon adds a short " Second Paper on Per-
petuants." The Associate-editor, Dr. Craig, likewise
briefly writes " On a Certain Class of Linear Differential
Equations." Other short items in this part are :

" Priifuno-
grossererZahlenauf ihre Eigenschaft als Primzahlen," by
P. Seelhofif; and "Sur les Nombres de Bernoulli" (fol-
lowing up a paper entitled " Some Notes on the Numbers
of Bernoulli and Euler," by G. S. Ely. in vol. v.), by Prof
Teixeira, of Coimbra.
The first thirty-four pages of Part IV. are taken up with

a paper by Mr. A. Buchheim entitled " A Memoir on Bi-
quatermons," in which the author carries on his investi-
gations in a field first opened up by Cliflbrd. In it he
airns at giving "a tolerably complete development of
Cliffords calculus." Mr. J. Hammond carries on his
labours on the lines of some recent papers by Cayley and
-Sylvester, by contributing a memoir " On the Syzygies
of the Binary Sextic and their Relations." Prof. W
Woolsey Johnson writes " On a Formula of Reduction for
Alternants of the Third Order," and " On the Calculation
of the Operators of Alternants of the Fourth Order."
Short notes are communicated by F. Franklin " On the
Theorem e" = cos jr + i sin ;»-," and a " Proof of a

Theorem of Tchebycheff's on Definite Integrals ; " and
W. E. Story supplies a paper on " The'Addition Theorem
for Elliptic Functions." The remaining article is an addi-
tional Bibliography of the kind of which the Journal has
now published some three or four most useful specimens.
On this occasion Messrs. Nixon and Fields have compiled
eleven pages of " Bibliography of Linear Differential
Equations." All such lists, if fairiy complete, are bound
to be most useful. The authors solicit corrections of and
addenda to the list for future publication.

A Guide to the Universal Gallery of the British Museum
{Natural History). By L. Fletcher. (Printed by order
of the Trustees.)

This excellent little guidebook is worthy of the highest
praise. It is a good deal more than a book which tells
you the primary facts respecting the objects in the cases,
inasmuch as it contains a simple and elementary intro-
duction to the study of minerals. For such a purpose the
principal crystallographic, physical, and chemical charac-
ters should be explained, and the way in which these
characters serve as a means of classification should be
shown. Mr. Fletcher has done this excellently. He
shows how the science of crystallography grew by the
discoveries of Steno, Rome de I'lsle, Haiiy, and others to
its present state, in which it serves as a most, if not the
most, important element in the discrimination of mine-
rals. The way in which Brewster's discoveries in crystal-
optics confirmed the results of crystallographic investiga-
tion is pointed out ; and a brief sketch of the progress ot
chemistry from the days of alchemy is also given.

This all leads up naturally to the ultimate purpose

—

that of classification, which is so essential in the proper
display of a mineral collection. Finally, in the detailed
account of the minerals in the Museum attention is

specially directed to the more unique specimens.

Die Spaltpihe. Von Dr. W. Zopf 3rd Edition. (Breslau,
1885.)

This, the third edition, diflers in no essential respect
from its predecessors. Zopf still adheres to the original
proposition of Von Nageli, that the various forms of
schyzomycetes are not permanent species (Cohn), but
various stages in the development of the same organism.
This proposition is derived from observations of the
morphological characters only, and is not based on
sufficiently exact methods oi pure cultivation.
The sections treating of the physiology and chemistry

of the bacteria will be found very valuable. A complete
and alphabetically-arranged bibliography at the end of
the work is the best as yet published. E. Klein

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return
or to correspond with the -writers of, rejected manuscripts.
No notice is taken ofanonymous communications,

[ The Editor urgently requests correspondents to keep their letters
as short as possible. The pressure on his space is so great
that It IS impossible otherunse to insure the appearance even
of communications containing interesting and novel facts.

'\

The Evolution of Phanerogams
Much as I dislike controversy occasions arise when it must

be faced
; and Mr. Starkie Gardner's notice of the two new

volumes by MM. Marion and Saporta (p. 289) calls for a reply.
Personally I am obliged by Mr. Gardner's obvious desire to do
justice to my views ; but he must excuse me if I say that some of
the "main facts" on which he relies are, like similar ones em-
ployed by the two French writers, charmingly independent of
anything that I can find existing in nature.

Through the kindness of my accomplished friend, the Marquis
of Saporta, I received cojiies of his two volumes as soon as they
were published. [On perusing his descriptions of the carboniferous
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plants I found numerous statements with whicli I could not

agree. Some of these statements refer to questions of facts ;

others to inferences drawn from real or imaginary facts. Having
long enjoyed the valued privilege of a correspondence with my
distinguished friend I sent to him a lengthy criticism of parts of his

new volume which I thought to be seriously misleading ; either

because matters of fact were so exhibited as to convey erroneous

impressions, and hence, practically, to become not facts—or

because they were made to justify conclusions which the

facts themselves, rightly stated, would not do. At the same
time I gave my correspondent warning that I might have to

correct what I regarded as his erroneous or misleading

statements.

Mr. Gardner's article leads me to fulfil this 'announcement
sooner than I intended, since he, in turn, has so far countenanced

some of what I regard as the errors of the two French palaeonto-

logists as to make them his own. Like Mr. Gardner, M.
Saporta had previously pointed out to me that the aim and
object of his volumes did not necessarily involve interference

with matters that have so long been in dispute between M.
Renault, M. Grand'-Euiy, and myself. To this I could only

reply that in his new work he had repeatedly shown his ac-

ceptance of views of these two paljeontologists involving

both facts and inferences, which I believe to be seriously

erroneous. The space which Nature can afford me will not

suffice fully to review all of what I regard as the objectionable parts

of the two volumes under consideration, but I may be allowed

to make some comments, including some extracts from my letter

to M. Saporta, indicating the nature of my objections both to

his conclusions and to the comments made upon them by
Mr. Gardner.
The latter gentleman makes one statement which I cannot

endorse. Because MM. Renault, Grand'-Eury, and Saporta all

adopt the views of M. Brongniart he thinks it hardly possible that

they can all be mistaken. This argument cuts both ways

—

Mr. Gardner applies it to the subject of Calamites vernts Cala-

madendron. On this subject I may retort that when such men
as Schimper, Weiss, Stur, and perhaps my prolonged investiga-

tion of the subject justifies my adding myself, take an opposite

view of the matter in debate, it may possibly be equally im-

possible that we, with our vast array of specimens in our

cabinets, should all be mistaken ! This argiimeiitiim ad homincin
therefore falls to the ground. I may be allowed to wonder that

it should ever have been advanced.
The first point to which I would call attention shows that

such men as those quoted may blunder and have blundered.

I now refer to the subject of the relations of Lepidodendron
and Sigillaria to each other and to the rest of the plant world.

That I have for many years insisted upon the cryptogamic

character of, and the close affinity existing between, both these

genera is well known ; and equally so, that many of the French
palseontologists have followed M. A. Brongniart in regarding

the Lepidodendra as Lycopodiaceous plants whose stems con-

tain no exogenous vascular cylinder, whilst all those plants that

possessed such a cylinder (a product of a Cambium layer) which
they believed to be the case with Sigillariae must, dc facto, be
Gymnosperms. That this dispute has now been settled in my
favour by an important recent discovery does not seem to be
known to Mr. Gardner. M. Zeiller has obtained strobili of Sigil-

laria which have settled the matter even in the opinion of most
of the Parisian botanists. Those strobili contain spores, not

seeds. This discovery demonstrates the cryptogamic character

of Sigillaria, and deals a final blow at the Gyninospermous
hypothesis held by the four observers in whose combined in-

fallibility Mr. Gardner expresses such confidence.

My first friendly complaint against the authors of the
" Evolution of the Phanerogams" is that they disregard proven
facts when such facts inconveniently oppose their theories.

Iniprirnis, they became aware of M. Zeiller's important dis-

covery whilst their volumes were passing through the Press.

Though this is a sufficient reason for only noticing it in a foot-

note, it does not justify their very slight recognition of its bearing

upon so many pages of their arguments, of which it effectually

disposes. It absolutely establishes the fact that some Sigillarije,

at least, are not Gymnosperms but Cryptogams ; which fact,

superadded to the many identities of structure in Sigillaria and
Lepidodendron, which I have repeatedly shown to exist,

renders it increasingly probable that the above statement is

applicable to all Sigillaria?. At least, it now throws upon the

opponents of that statement the onus of proving the contrary

to be true, which they have not done.

Several years ago the late Mr. Binney described what he
believed to be two plants—the Lepidodendron z'asculare and the
Sigillaria vascularis. That the only difference between these
two was the possession, by the latter, of an exogenous zone, not
seen in the former, was recognised by Mr. Binney. I have
shown in a way, which I claim to he unanswerable, that lliese

are one and the same plant which the external and intern.al

characteristics alike demonstrate to be a Lepidodendron.
Hence I complain to M. Saporta, " You continue to speak of

Sigillaria vascularis. I reply that there is no such plant ; and
to speak of the Lepidodendron under that name, after all that

I have done in illustration of its organisation, is imfair to me,
besides seeming to support M. Renault's absurd conclusion that

an exogenous or centrifugal zone is incompatible with the

possibility of a plant possessing such a zone being a Lepido-
dendron." I then state "further, after enumerating M.
Renault's three supposed types of Lepidodendron, from which
he excludes all possibility of the existence of an exogenous zone,

you say, ' ce sont les traits essentials des types caulinaires

Lepid odendroides.

'

" I reply in language as strong as I can possibly u^e that this

is not true. The development of an exogenous zone in the

more advanced stages of a Lepidodendron's life is the rule

rather than the exception."

After citing numerous proofs of this statement I say in

reference to Sigillaria :
" It is further a mistake to say that

' ces tiges nous sont principalement connues par les Sigillaria

elegans et spinulosa.' We possess the vascular axis of the

Sigillaria figured in my Memoir II., Fig. 39. This axis is

identical in the minutest details of its organisation with those of

the Diplnxyloid Lepidodendra, and I have sections of Sigillaria

reniforniis which are, in structure, equally Lepidodendroid,

I ask, therefore, what are the ' diversites appreciables ' to

what you refer on p. 23, and what ground have you for saying

that this double fibro-ligneous region is * sans analogic avec

ce qui existe dans les tiges connues des Lepidodendrees ' ?
"

On this part of the disputed questions I must object to a

statement made by Mr. Gardner, in \\hich he says that the

structure of Lepidodendron "presents nothing unusual to

Cryptogams. " Surely a thick exogenously developed cylinder of

scalariform vessels, arranged in radiating lamina?, separated by
true medullary rays, the entire structure being produced by a

Cambium zone, is very rmusual in Cryptogams, Mr. Gardner
then proceeds, as M. Saporta would do, to describe a contrast

which has no real existence. " But in Sigillaria, a plant

strongly resembling it in nearly every other respect, we find a

radiating vascular or woody zone in the cellular stem with

unmistakable exogenous growth. It is richly supplied with

medullary rays, and. Prof. Williamson allows, presents clear

evidence of interruptions to growth succeeded by periods of

renewed vital activity." I allow, and never have allowed

anything of the kind,' if this means my admission that some-

thing exists in Sigillaria that does not exist in most Lepido-

dendra. Mr. Gardner further represents me as believing that

" the typical Lepidodendron never produced a ligneous zone." I

believe the reverse of this ; viz. that a development of such a zone

sooner or later was characteristic of most Lepidodendra. True

there are some Lepidodendra in which I have not yet discovered

such a zone ; but I am far from supposing that even in them

such a zone will not ultimately be discovered. Anyhow the

typical Lepidodendron can no longer be regarded as one from

which this zone is absent. Mr. Gardner, after the passages

quoted above, says :
" In Diploxylon there is a further de-

velopment, the woody zone being made up of an inner or

medullary vascular cylinder either interrupted or continuous,

composed of large scalariform vessels without definite order, and

an outer cylinder of scalariform vessels of smaller size arranged

in radiating fasciculi." What does this " further development
"

mean ? This description is simply that of ivery exogenous

Lycopodiaceous axis found in the coal measures, whether of

Lepidodendron or of Sigillaria. Diploxylon, as a genus, has no

longer any existence. The term is now useful only as an

adjective descriptive of a condition of growth common alike to

Lepidodendron and to Sigillaria, as well as to several other

genera of Carboniferous plants. Unless I misunderstand Mr.
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Gardner, he here employs words designed to suggest distinctions
of organisation between Sigillaria and Lepidodendron, the ex-
istence of which I idtogether deny.
M. Saporta appears to accept, without demur, statements

made by M. Renault respecting Stigmaria ficoides which I

emphatically reject. These statements are reactionary in the
highest degree. If true they would c impel us to cast overboard
much of tlie work done during the last lialf century by Logan,
Binney, Sir William Dawson, and a host of other observers

;

work, the reality of wlii.-h, along with the conclusion; drawn
from it, was unhesitatingly accepted even by Brongniart himself.

Such statements, if proven to be true, would involve a rejection
of all modern views respecting the origin of coal and a return to

the worthless hypotheses that were believed in half a century ago.
On this subject I will at present only s.T.y that such views
are absolutely irreconcilable with well-known facts. .Should
these views be allowed to pass unrefuted, as Sir William Dawson
has properly observed, "some one will be required to rescue from
total ruin the results of our labours."' I will at present say no
more respecting these Stigmarian heresies, since I shall have to
deal with them more seriously in a work now in hand for the
Pateontographical S aciety.

Mr. Gardner makes one more statement respecting these
Lycopodiaceas that is unsupported by any evidence which my
lich cabinet can supply. He say that " during growth the
woody or exogenous zone increased for a certain period, but
that this was quickly arrested by the absorption or destruction

jn some way of the Cambium layer. The suh.eijiient increase in

diameter took place mainly in the cortical system, and to it the

growth and solidity of the stem was principally due. The
exogenous element in the oldest known trees is thus seen to

have been transitory and subordinate, for had it persisted in-

definitely the continued generation of fresh layers or new rings

of growth would have produced true Dicotyledonous stems."
In the firsf place we have no evidence whatever of the correct-

ness of Mr. Gardner's statement. That the vascular axis of

each of these Lycopodia;eous stems was small in proportion to

thediameler of its bark is undoubtedly true, and it was equally

probable that the growth in the tliickness of that axis was slow ;

but I know no facts indicating that such growth ever ceased.

The diameter of each \ascular axis bears about the same ];)ro-

portion to that of the bark, whetlier the stems are large or

small, young or old. Hence we may fairly infer that the cortex

and vascular cylinders alike continued to grovi pari firss'i so long

as each plant continued to live. Anyhow, I know of no facts

suggesting a different conclusion.

Respecting the relation of Calamite to Calamodendron, Mr.
Gardner says my evidence as to their identity is negative

rather than positive. If he will honour me with a visit I think

I can soon convince him that this is a mistake, and would
only add that there is little possibility and no probability of

Mr. Gardner's suggestions being true, viz., that I have " not come
across an nndmiblcd Calamite," 3.n& that such maybe common in

France though absent from our British deposits. We have them
by thousands. What I insist upon is that they differ in no
respect from the so-called Calamodendra, the supposed differ-

ences being merely due to cond'tions of preservation. That as

soon as we get Calamites with any portion of their internal

organisation preserved, they all prove themselves to be Cala-

modendra. And that even when their internal orJanisation is not

preserved the marking on the surface of their thin carbonaceous

covering itself demonstrates that identity. The volumes of

MM. Marion and Saporta contain other statements to which, as

I have informed my friend, I cannot give my assent ; but what
I now ]nit on record suffices to show the general nature of

the points on which we disagree. M. Zeiller's discovery has

settled the questions of the existence of exogenous Cryptogams
in the minds of most men—even of several of those who hilherto

believed i 1 the accuracy of Brongniart's hypothesis. Patient

and persevering investigition will, in time, demonstrate which
of us is right in reference to other debated questions. Mean-
while the continuance of co-operation and mutual kindly feeling,

notwithstanding our differences of opinion, must be important

factors in the attainment of certainty.

Manchester, July 31 W. C. Williamson

Grisebach's "Vegetation of the Earth"
In No. S23 of your valued paper is an article by Mr. W.

Betting Hemsley on the new edition of Grisebach's " Vegetation
* Address to the American .Association for the Advancement of Science,

der Erde," closing wilh a reproof to editor and publisher
for offering the luiblic an old book as new. For my part I

have to say that it was my strong desire to have a really new
edition of Grisebach's classical work, whicli was no longer to be
had in the booksellers, by one of our geographical botanists of
the first rank. This, however, proved unattainable. Seeing I

was bound by contract to the family of Grisebach, and the son
of the deceased. Dr. Edward Grisebach, German Consul in

Milan, insisted on bringing out the "new" edition himself, all

entreaties, representations, and explanations were of no avail.

He declared he would never trust the work of his father to other
hands and that he felt himself called upon to prepare a new and
improved edition. I had therefore but the alternative of seeing
the work completely disappear or committing the task of a new
edition to the hands of Dr. E. Grisebach, and I think no one
will re]5roach me for choosing the first. At the worst I could
only look forward to the new edition being a nearly unchanged
copy of the old work (what in point of fact it is), and this seemed
to iTie a far less evil than the complete disappearance of the

work, an opinion ^vhicli friendly and competent judges shared
with me. W. Engelmann

Leipzig, August 10

A Singular Case of Mioiicry

Having often read in the pages of Nature of several cases

of protection by si;nuIation (or mimicry), I beg to mention one
which has recently come under my own observation, and which,

I Ihink, ought to be registered.

I refer to a small insect which I found in a state of larva, and
of a white colour, whose back (only) was covered with a layer of

mo^s, and whose movements in this condition were so natural

and rapid, that one could immediately perceive that it was the

natural tiioius vh'ciuii of the i isect. The layer of moss was
firmly attached to the body, and completely covered it. I made
the experiment several times of placing it on its back, feet

uppermost, on a sheet of paper j'laced on a table. After a few

movements the insect, without disturbing the moss, returned to its

normal position by making certain movements w-hich resembled

those of an acrobat, who, lying on hi-; back, makes use of his

hands, and, by a backward somersault, returns to his feet. The
little creature is so completely disguised by this layer of moss
that, on placing it on the trtink of a tree covered by the same
moss, its movements are with difficulty perceived, as the moss in

movement may easily be confounded with the moss of the tree.

An insect or larva under these conditions could, only with great

difficulty, be recognise! by its natural enemies (those animals

which prey on it).

I send you the specimen to which I refer, the only one I have

met with, and which may, during the voyage (of thirty days

more or less), die on the way, or pass through some transforma-

tion. At all events, you will be able to see the protecting cape,

and determine the species, larva or insect, which it protects.

Porto- Alegre, Brazil Graciaxo A. de Azaiibuja

[The larva has apparently passed into the pupa stage during

the voyage, and has closed the lower side of its protective cover-

ing with a silken web. If the perfect insect should emerge, we
will endeavour to ascertain its name.

—

Ed.]

Solid Electrolytes

Having been for some months occupied with the electrical

behaviour of the compounds of copper, silver, and lead wilh

tellurium, selenium, and sulphur, I can confirm the observation

communicated to your p.iges by Mr. Bidwell as to the behaviour

of sulphide of copper. He has constructed a primary cell with

solid sulphide; for the electrolytes. The saiallness of the electro-

motive force which he has obtained is entirely due to the close

proximity of copper and silver in the thermochemical series in

respect to their heats of combination with sulphur. The theo-

retical electromotive force should be only "05 volt.

Lei me add to Mr. Bidwell's observation one of my own. If

a piece of sulphide of copper is placed between platinum elec-

trodes, a current of electricity from a battery can be passed

freely through it, as it is a good conductor. But if after a time

the battery is removed and the platinuin electrodes are connected

with a galvanometer, a current is observed. The solid sulphide

between two platinum plates constitutes, therefore, a secondary

cell or accumulator capable of being charged and discharged.

Silvanus p. Thompson
Finsbury Technical College, August 17
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Preventing Collisions with Icebergs

Although it is, I believe, ascertained that fogs are often

highly athernianous, I would, at the same time, like to ask

whether a thermal radiation method might not serve to show the

presence of a large mass of ice in the neighbourhood of a ship.

I venture to make the suggestion, as I know of no experiments

on the degree of athermancy po^sessed by fogs, as tested by such

an instrument as the bolometer of Prof. Langley. The use of

this instrament, or even of the thermopile, in conjunction with a

large reflector and an alarm circuit closed by galvanometer

deflection, might be worth trial by anyone possessing the oppor-

tunity. J- JOLY
Engineering School, Trinity College, Dublin, August

Monkeys and Water

Is it a usual thing for monkeys, either in captivity or in their

native condition, to take freely to the water ? Some relations

of mine have a small monkey that was brought to them from

Java, and which is a great pet. One day it was thought that he

should be bathed, and he w.as put on the edge of the bath. In

a little while he hung down from the edge by a foot and hand,

and drank the water, and then, plunging in, he swam backwards

and forwards under the water, with his eyes open, with great

enjoyment.
After the first time he was frequently bathed, and a day or

two ago I saw him go through the performance. It was very

pretty to see how he enjoyed it, swimming under the water and

diving away from a hand put down to take him ; then going

head over heels at the bottom and lying on his back to bite play-

fully at a finger ; then he would run about on all-fours with his

head held out of the water, and then go under again : and after

it all, when he was taken out and dried with a towel, he lay

wrapped up in a shawl, sleeping comfortable and happy. I should

like to know whether he is an exception to the rule in his love

of the water. Jerry Barrett
15, Avenue Road, Regent's Park, August 6

A Correction

I itAVE very stupidly made it appear in my note on pitcher

plants, printed in last week's Nature (p. 341), that Dr.

McBride was President of the Linnean Society in 1815. I

ought to have written, " In 1S15 the then President of the

Linnean Society read a communication from Dr. James
McBride," &c. I suppose Sir James Edward Smith was at that

time President of the Linnean Society, and that Dr. McBride
never was. W. Watson

August 15

A MODEL UNIVERSITY
'T^HE following information for applicants, for admission
-' to the Johns Hopkins University, printed in the

University Circulars in response to letters, we are sure

will be read with interest and profit :

—

How was the University Founded'!—The Johns
Hopkins University was instituted by the munificence
of a citizen of Baltimore, Johns Hopkins, who bequeathed
the most of his large estate for the establishment of a
University and a Hospital. The foundation of the

University is a capital, in land and stocks, estimated in

value at more than 3,000,000 dollars ; the capital of the

Hospital is not less in amount. The L'niversity was in-

corporated under the laws of the State of Maryland,
August 24, 1S67, and it was opened for instruction in

September, 1876. The Philosophical Faculty (of Letters

and Science) is now organised. A medical department
will soon be instituted.

In what is Instruction Given !— Systematic instruction

is offered in English, Anglo-Saxon, German, French,
Italian, Spanish, Latin, Greek, Sanskrit, Hebrew, Arabic,
and in other languages and literatures ; in pure and
applied mathematics ; in chemistry (inorganic and
organic) with laboratory work ; in physics (including
mechanics, light, heat, sound, electricity, magnetism, iS:c.),

with laboratory work ; in biology (including physiology

and morphology) with laboratory work ; in mineralogy
and geology ; in ancient and modern history ; in physical

geography ; in political economy and in the elements of

international law ; in logic, ethics, psychology, pedagogics,

&c. Occasional courses of lectures are also given upon
special themes in literature, science, history, archjeology,

art, &c.
To whom is this Instiiiction offered?—To all young

men who are prepared to profit by it and who will conform
to the simple regulations which are established by the

authorities. Graduate, Undergraduate, and Special Stu-

dents are received.

Those who have not already received an academic
degree, should aim to secure one by pursuing a liberal

and prolonged course of study, at the close of which the

degree of Bachelor of Arts will be conferred. Those who
may be prevented from teeking this degree will neverthe-

less be welcomed to the University, provided that they

are in earnest and are mature enough in years, attaiir-

ments, and character to profit by the advantages which
are here aftbrded. Others who have already taken their

first degree are encouraged to go forward in advanced
lines of work, and for them unusual facilities are pro-

vided. Young men who are to pursue the study of law,

medicine, or theology, or who Irave entered upon profes-

sional lives, and others who expect to become teachers,

if they desire to become proficient in literature and
science, have easy access to the class-rooms and labora-

tories. The degree of Doctor of Philosophy may be

obtained, after three years of advanced study, by those

who have met the required conditions.

How is this Instruction given?—By all the methods
which experience lias shown to be useful—varying accord-

ing to the preferences of the teachers, the subjects taught,

and the number of scholars. There are recitations, lec-

tures, conferences, prolonged courses in laboratories,

exercises in special libraries, personal counsel, study of

nature out of doors. The usual four-year classes are not

maintained, but in all the principal subjects taught there

are beginners, intermediate students, and advanced
workers ; so that every scholar is assigned to that posi-

tion in each section of the University which will yield

him the greatest advantages. He may be far advanced
in one subject and only a beginner in another. This

result is only secured by the engagement of a large staff

of teachers.

IVhat are the Laboratory and Library Facilities ?—The
scientific laboratories are three in number. They are

open throughout the day and are fully equipped. For
chemistry there is a special building arranged for about

ninety workers, and well adapted to all kinds of chemical

and mineralogical work. A large building has been

recently constructed for a biological laboratory, with

complete arrangements for physiological and morpho-
logical work. The physical department is furnished with

apparatus selected both for demonstration and investiga-

tion, and especially valuable for researches in electricity,

magnetism, light, and heat. The construction of a new
building for a physical laboratory is now under way.

The library includes over 26,000 bound volumes, and
650 serials are regularly received. It is open thirteen

hours daily. The library of the Peabody Institute, with

So,ooo volumes, and the other Baltimore libraries, are of

easy access. Washington is so near that the Library of

Congress, the National Museum, and the other libraries

and museums of the capital may be readily visited.

What are the Necessary Expenses 0/ a Student ?—The
charge for tuition in all departments (including the use of

the library, and without any extra charges except for

materials consumed in the laboratories), is 100 dollars

per annum, payable one-half October i, and the other

half February i.

Young men. living in any part of Baltimore, or in the

immediate vicinity, can lodge at home, as the first lessons
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are given at 9 a.m. daily, and there is rarely any required

exercise as late as 5 p.m. Young men from a distance

can readily find rooms and good board either in private

dwellings or in boarding houses. It is possible to secure

accommodations (room and board) for 5 or 6 dollars per

week, and for a sum between 6 and 10 dollars per week
it is still easier to be suited. The other necessary
expenses of life are moderate.
Are there any Scliotarsliips !— In accordance with the

request of the founder of the University, twenty Hopkins
scholarships, giving free tuition, are annually conferred
upon matriculated undergraduate students from Mary-
land, Virginia, and North Carolina. In addition to these

scholarships, eighteen honorary Hopkins scholarships,

yielding 250 dollars and free tuition, are offered to those
collegiate students from the three States above-named who
pass the matriculation examinations with the most credit.

Two scholarships giving free tuition are also open to matri-
culated students from the district of Columbia. Twenty
scholarships yielding 200 dollars, and twenty fellowships

yieldmg 500 dollars are annually open to graduate
students.

What Special Opportunities are offered to University
Students f— .-Advanced and graduate students are received
with or without reference to their being candidates for a
degree, and they are permitted to attend such lectures

and exercises as they may select. They are not examined
for admission to the University, but each instructor satis-

fies himself of the attainments of all who wish to follow
his guidance before admitting them to his classes.

Systematic courses of instruction, varying every year,

are announced in the annual programme. The professors
are free to give personal counsel and instruction to those
who seek it ; books and instruments adapted to investi-

gation and advanced work have been liberally provided
;

the system of Fellowships secures the presence of twenty
special students imbued with the University spirit, most
of them looking forward to academic careers ; seminaries
limited to a few advanced students under the guidance of
a director have been organised in various subjects ; socie-

ties devoted to philology, to mathematical, physical, and
natural science, to metaphysics, to history and political

science, and to archeology, afford opportunities for the
presentation of memoirs and original communications,
and there are also clubs for the reading and discussion of
biological, physical, and chemical papers ; during the
year courses of lectures are given by resident and non-
resident professors on topics to which they have given
special attention ; the libraries of the Peabody Institute

and Maryland Historical Society, founded for the ad-
vantage of scholars, are easily accessible ; the issuing,

under the auspices of the trustees, oF publications devoted
to mathematics, chemistry, philology, biology, and history

brings the University into advantageous connection with
other foundations ; special libraries connected with the

seminaries bring the most important works within easy
reach of the student, and the University reading-room,
which is constantly open, is liberally supplied with new
and with standard books and with the literary and scien-

tific journals of this and other lands.

On what Conditions is the Degree 0/Doctor ofPliilosophy
Conferred?—The degree of Doctor of Philosophy and
Master of Arts is conferred upon candidates who (after

having taken their first degree) have pursued University
studies, for three years, under approved conditions, have
passed the required e.xaminations and presented a satis-

factory thesis. At least the last year of study must be
spent in this University.

How are the Felloufships Awarded ?—Twenty fellow-

ships are annually open to competition, each yielding
five hundred dollars and exempting the holder from all

charges for tuition. A statement of the rules governing
the awards will be sent if requested. Applications for the
next year must reach the University before May i, 18S6.

Is tliere what is commonly /cnown as a College Course ?

There are seven parallel courses, by following any one of
which a matriculated student may attain the degree of
Bachelor of Arts. This plan combines the advantages of
choice and restriction. From the variety of courses laid

down, the scholar elects that which he prefers ; having
made his choice he finds a definite sequence of studies

provided for him. The University marks out for those
who elect a classical course, such a plan for the reading
of Latin and Greek authors, sometimes with a teacher
and sometimes privately, as will enable all who follow it

to excel in these studies, while it requires that they should
also learn to read French and German, and pursue during
one year a course in science. It likewise provides a
training which is mainly scientific, enabling the student
to concentrate his attention chiefly on chemistry, or

biology, or mathematics, or physics ; but with these

studies he must combine the study of languages, history,

and philosophy.

Every matriculated student is expected to follow, under
the guidance of an adviser to whom he is specially

assigned, one of these prescribed courses which are fully

described in the Register. Some elect the classical

course. Others may concentrate their main attention

upon the higher branches of mathematics. Courses are

arranged also for those who wish to devote themselves
chiefly to chemistry and physics. For those who expect

at a later day to take up the study of medicine, there is a

special course marked out, in which biology is the

dominant subject. Arrangements are also made in other

courses for the study of history and political science and
of the modern languages and literatures.

What is requiredfor Admission to the College Courses !

—Undergraduates who wish to enter, either as matricu-

lates, candidates for matriculation, students in the pre-

liminary medical course, or as special students, must
begin by satisfying the University that they have been
thoroughly taught the English studies which are usual in

good high schools, academies, and private schools, in-

cluding a knowledge of arithmetic (with the metric

system) ;
geography, physical and political ; the outlines

of the history of the United States ; English grammar
and composition. The candidate for m.atriculation must
also pass an examination in

—

(i) Latin
; (2) Greek (or French and German)

; (3)

mathematics (algebra, geometry, trigonometry, analytical

geometry)
; (4) English

; (5) history
; (6) natural science.

Those who do not intend to follow the classical course

may offer French and German instead of Greek. A
student may be admitted, under certain circumstances,

without matriculation.

Can a Student be aided in Completing his Studies for
Matriculation ?— If a student at his admission passes in

a considerable part of the matriculation requirements he
may postpone the remainder for a time. If he is well

up in algebra and geometry he may join the L'niversity

classes in trigonometry and analytical geometry ; if he is

a good scholar in Latin and Greek, but has not read all

the authors requisite for matriculation, he may receive in-

struction in these authors from the University ; if he has

not already acquired the elements of French and German
he will be aided in doing so, in order that he may enter

the courses here provided.

THE HARVARD PHOTOMETRY^
VXrE have waited for the second part of this very
'* remarkable volume completing the Harvard Pho-

tometry, rather than examine the separate portions piece-

meal. There can be no doubt that its appearance is

associated with an epoch in the general progress of

astronomical science, coincident nearly with the other

* Constituting Parts i and 2 of vol. xiv. of the Annatsoi K\i& Astronomica
Observatory *'f Harvard College. (1885.)
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corresponding advances in connection with the spectro-

scope and sidereal photography. The three combined
constitute a distinct feature in the more modern methods,
by which we are gradually becoming better acquainted
with the infinite remote. So soon as molecular physics

shall have made, as is promised, a like advance, then the

infinite minute also will be brought more distinctly within

the human ken.

With regard to the Harvard volume on Sidereal Pho-
tometry, without unreservedly conceding to it all the

accuracy to which it lays claim, it must be gratefully

acknowledged that it provides astronomers with a con-

sistent and valuable catalogue of stellar lustre which, in

a complete form, had not hitherto existed. It dispenses

with the too often unreliable and discordant estimates of

the past, and replaces them by scientific measures pos-

sessing, to say the least, considerable precision.

The two parts of the volume contain together no less

than 512 closely-printed pages, many of them abounding
with models of condensation, and constituting in them-
selves a remarkable instance of sustained and successful

scientific labour. They embrace not only the general

history of the subject to which the volume refers, but

they at the same time combine elaborate criticism and
valuable comparisons of the results of preceding labour-

ers in the same field.

In the first part there is given a description of the

meridian photometer, with which the measures of com-
parative lustre of the stars are obtained. In it are most
ingeniously combined the more valuable and least dan-
gerous devices which are found in the instruments devised
by Sir John Herschel, Steinheil, and Zollner. Taken as

a whole, the instrument may be properly regarded not
only as ingenious but as original. Roughly speaking, it

consists of two contiguous telescopes placed horizontally

nearly in the meridian, each of the object-glasses being
armed with a reflecting prism, so that the light from
Polaris and any other star may be brought into the same
field of view, after having passed through a double-image
prism. The images are then viewed through a Nicol
prism, and, by means well known to physicists, the light

of the one star is reduced by a measurable amount until

it is adjudged to be equal to that of the other star.

We trust we may be pardoned if we suggest that this

construction of the instrument may possibly be too com-
plicated to admit of that amount of precision in the

measures which could be desired, and which might be
obtained by simpler means. In fact, it appears from the
volume itself, that at the commencement of operations, it

was necessary to abandon the results of several months'
work with it ; and although an improvement in the use of
it was subsequently adopted, we think there still remain
traces of the possibly inherent difficulty of precise adjust-
ment. The rapidity also with which the equalisation of
brightness of each star with that of Polaris is made,
seems hardly consistent with the requisite precision.
It is to be inferred from the volume itself that as many
as forty-eight final determinations, each consisting of four
equalisations of the light of a star with that of Polaris,

are frequently completed within the hour, in addition to

the consumption of time reijuired for finding and identi-

fying the successive stars and adjusting them in the field

of view. But, we cannot doubt, this point has been well
considered by the Harvard astronomers themselves.

In the determination of the magnitude of a star, it is

the usual practice to rest content, generally, with the
mean of three determinations. Each determination is

made on a different night, and consists of the mean of four
equalisations of the lustre of the particular star compared
with that of Polaris in the field of the photometer. We
venture to think that the general limitation to three only
is too restricted for the purposes of accuracy. The
reason for this opinion is derived from the fact that on
examining the numerous cases in which as many as

fifteen determinations of magnitude are made on as many
nights, it is ver)- frequently, and in fact generally, possible
to find three consecutive determinations which would of
themselves, in the mean, lead to a magnitude widely
different from that ultimately assigned. Yet these three
consecutive sets furnish no circumstance of inter-discord-

ance among themselves which could lead to suspicion,
and which might, consistently with the usual practice,

ha\e finally settled the magnitude of the star in question.
We regard this not as hypercriticism, but as being the
only sufficient means at hand for the examination of
accuracy furnished by the volume itself.

Independently of the several catalogues containing the
results of three years' unremitting labour and persevering
skill, the volume abounds with the intercomparison and
reduction to one scale of the work achieved in a similar
direction by many preceding astronomers. The result

is that astronomers who are desirous of information
on the subject of stellar brightness, will probably not be
disappointed if they turn to the pages of the Harvard
Photometry. Combined with a memoir by Prof Pritchard,
contained in vol. xlvii. of the Memoirs of the Royal As-
tronomical Society, it is perhaps not too much to say that

all that is known upon the subject up to the present date
will be found easily accessible to the student.
Towards the conclusion of the volume Prof. Pickering

has drawn up a very important table, which, though
short, must have given him very considerable labour to

compute. It contains in one summary a critical com-
parison of the average results of all the principal cata-
logues of stellar magnitude hitherto published. The
Harvard Photometry is taken as the basis of the com-
parison, and the difterence between the mean or total

results of each catalogue and that of the Harvard
volume is given. From the inspection of Table Ixxxiii. it

appears that, taken as a whole, the Harvard measures
indicate in the mean a brightness of the stars compared
greater than that indicated by the estimates in the Diirch-
mustt-rKng of "14 mag., brighter than the mean of the
Uranometria Nova of Argelander by "lo mag. ; of Heis by
'12 mag. ; and of Houzeau by 'ii mag. These differences,

it will be observed, are all in one direction, and might
appear to indicate that there is a generic difference
between estimates of star magnitude by the unaided eye,

and measures carefully made with a photometer such as
is the meridian photometer at Harvard College, because
all the estimates are apparently fainter than the measures.
But this can scarcely be the true explanation, since the
photometric measures also of Seidel, Zollner, and Peirce
indicate, like the eye estimates, a brightness less than
that of the American determinations. Moreover, the
photometric measures made by Prof Pritchard at Oxford
agree in the mean of the whole, very closely with the eye
estimates in the Durcliimistcrung and the other cata-

logues. But, whatever the significance of this fact may
be, it cannot be doubted that the Harvard volume will

ever remain a most valuable addition to our knowledge in

an important branch of astronomical science.

U.S. INDUSTRIAL STATISTICS"-

TO all who study anxiously social science, this is a
very promising publication ; its indirect testimony

to the advantages of Republican institutions will be
weightier to any reflective man than the eloquent tirades

that are so usually bestowed upon them. It defines its

object to be the stimulation and assistance of the wage-
worker in his endeavour to reach a higher position. Its

information respecting working men is all taken from
their own contributions, a dozen pages of small print

being filled with verbatim quotations from the replies of

workpeople in every trade in the State, who give such

' "Si.\th Annual Report of the Bureau of Statistics of Labour and
jndustries of New Jersey," 1883." Trenton; New Jersey, 1S83.
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varied accounts of themselves that the independence of

the testimony cannot be doubted. That its work is

popular is indicated by the wish expressed by one of

them that "there should be a National Bureau." Factory

legislation is printed in it (even 1SS4 legislation, although

the printer's date is 1S83!); the factory inspector has

become a popular institution, and much testimony is

borne to the smaller hardship of factory laws uniformly

than loosely enforced. The more educated and more
prosperous workmen are, the more ambitious and aspiring

they become, and we seem on the eve of their blending

with their masters when complaints are made, as here,

that many of their fellow-workmen are satisfied with only

66 shillings a week wages ; and a caution is held forth to

such not to spend their money in foolishly aping the

rich.

Yet, though the teacher here is no longer one of the

fatherly governments of the old world using his paternal

authority for the good of a rather refractory son, yet the

teaching is most satisfactorily similar. Drunkenness
could not be set forth as the prevailing cause of pauper-

ism among the men or the evil of a lack of artistic taste

among the masters in more vivid or unqualified terms

than they are here. The sad combination of progress and
poverty is bewailed, but we fear that co-operation urged

here as its remedy too much overlooks the control of

fashion and its eflect upon supply and demand. A most
practical power put in the hands of this Bureau is that of

examining the accounts of co-operative companies.

Any five menibers of a company may require such an
examination.
The principal industries of New Jersey are taken, and,

after full statistics of their amount, prosperity and pro-

spects, with the wages earned by each class of workers,

an interesting account is given, commencing with a short

history of the methods, improvements, and general posi-

tion of the trade in the United States and in other

countries, and their experience compared. Any one

casting about for an occupation in which he could take a

satisfactory part would find in this " Book of Trades "

much to supply the information first required, and
much to encourage him. Among them we find a

review of the silk trade, which, under the regis of 60

per cent, duty, has made the wealthy city of Paterson :

of glass-making, which at present does not extend much
beyond window glass and bottles ; of the cultivation of

sorghum, still in its infancy in N ew Jersey ; and of the pot-

tery trade—after its account of which it performs the very

useful function of a publication like this of appealing to

such a trade to take the steps necessary for raising their

standard of art. An appeal is made, not from a Govern-

ment department, or from an interfering clique as South

Kensington is occasionally regarded as being, but by the

organ of his late fellow-workers, that the maker of one of

those large fortunes so common in America will, for his

country's glory and their help, found a technical school
;

while hands are led to feel that intellectual training and not

mechanical energy alone is wanted. The idea is shown
here also to be making its way that the school should be

made the basis of technical as well as of mental training
;

that tlie dextrous use of the body should form part of the

school, as well as of the playground, teaching. More than

this, it is felt that they should not be two so distinct

branches of education as in past days, and that the mem-
bers and muscles of the body, as well as the brain, should

receive elementary instruction at the school, and that the

former should be placed more deliberately under the

control of the latter. It is felt in America that

" The cultured mind
The skilful hand "

ought naturally to go together, and not that one should

be the usual mark of the absence of the other ; that, there-

fore, a mechanic should not mean little more than a

machine, but a mechanician, able to understand, make or

repair the giant body that is using its limbs to save his

exertions, and therefore a man more on a level with other

men whose time has been given to the cultivation of their

minds only, and more justified in insisting upon their

equality with the latter. It is urged in this Report that

elementary technical knowledge valuable to all the New
Jersey trades may be given in ordinary schools ; that

technical learning is popular, frequently most so to boys
who are slow at books ; and that successful manual occu-

pation improves the morality of the worst of such boys.

A very favourable notice of the Reformatory school at

Coldwater ; a sad tale of jail arrangements, and of

methods of keeping the poor, all lead to discussions of

economical diflSculties felt long ago in England, not by
any means avoided in America, and showing how little

forms of government can modify human nature. A more
hopeful view of that is aftbrded by the account, illustrated

with three engravings and three plans, of a working-man's
Institute at Millville. At this one establishment, which
seems to have cost little more than 4000/., are combined,
besides large grounds used for field sports, bicycling, &c.,

a gymnasium and baths in charge of a barber in the base-

ment, while on the ground floor are a conversation room
hung round with maps and supplied with musical instru-

ments on which performances are given, where also lec-

tures are delivered, discussions held, and games of skill

played. Side by side with it is a library and reading-room.

Upstairs are four class-iooms and a large hall seating 500
persons, besides a gallery over the rear half of it. At the

other end of it is a stage with two dressing-rooms and
other necessary adjuncts. This room is used on Sundays
as w-ell as on weekdays by various societies—a choral

class among others—and is a convenient source of

revenue.

It is impossible to lay down our Report without feeling

that if each department of its work is by itself of Uttle

importance, it will doubtless be a useful agent in making
every inhabitant of New Jersey and of the United States

a more intelligent worker at his trade or surveyor of the

economies around him.

PIERCING THE ISTHMUS OF PANAMA '

THREE )ears ago the work of cutting through the

Panama isthmus had barely commenced. The
equatorial forests on the . neck of land, 73 kilometres

long, which marked the axis of the future interoceanic

canal, had hardly been laid bare. The traveller who
followed the primitive road met here and there some
groups of cabins, with roofs of branches on poles, marking
the site of a sounding or the improvised dwellings of

a portion of the operators. Culebra, Emperador,
Corosita, and Gamboa, which are now full of activity,

were then almost desert, and on the coast of Colon alone

the excavator traced in the marshy plains of Gatun his

great track. The contrast to-day is great : a long file of

workshops covers the space between the Atlantic and the

Pacific. Twenty thousand workmen toil on the Cor-

dillera, making the deep cutting for the canal. Side by
side with this army, another more powerful army of

colossal machines, excavators, dredges, locomotives,

waggons, all the materials for transport, thousands of

pairs of wheels, hundreds of kitometres of rails, moun-
tains of coal, and shiploads of dynamite. Among the

twenty-five workshops of the peninsula the attention is

chiefly attracted to two points : the great rocky cutting at

Culebra, which is to penetrate to a depth of 120 metres

into the Cordillera, and the dam of the Chagres at Gam-
boa. At Culebra the previsions of AI. de Lesseps have

been realised : the mountainous mass which the canal

will traverse is, for the most part, composed of rocks

which are not very hard ; repeated soundings by means
of diamond perforators have shown that down to a

* .\bslract from La Natiirc.
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considerable depth the rock takes the form of schists in

horizontal strata. There is no doubt that it can be cut

through with rapidity ; it is a matter of perforation, either

by mining and ordinary explosives, or by shafts with

larger quantities of some explosive to displace great

masses. Here 30,000 cubic metres of rock have been
displaced by an explosion of dynamite ; and unquestion-

ably this colossal channel connecting two seas may be
executed by simple methods and with economy.

.\t the end of the great cutting of Culebra, 6 kilo-

metres from Emperador, is the great workshop for the

dam across the Chagres. This gigantic basin, containing

about 1,000,000,000 cubic metres of water, the surface of

which is 60 metres above the water of the canal, has a

bank, the content of which is 7,000,000 cubic metres.

The volume of water kept in by this exceeds a hundred-
fold that of any reservoir in the world. By means of

this work inundations in the river are prevented, currents

impeding navigation and introducing rough water into the

canal are avoided, and there is no fear of the accumulation
of alluvion in the bed. By regulating the flow of the

Chagres and of the neighbouring streams, the dam at

Gamboa assures the regular service of the canal. The
method of constructing this work of proportions without

precedent in the annals of public works is a very simple
one. From the great cutting at Culebra, near Gamboa,
and the neighbouring cuttings, about 50,000,000 cubic
metres of rock are removed, while only about 7,000,000
are required for the Chagres dam, and therefore the work
is one of transport only—a colossal one, it is true. Even
the site of the dam is formed naturally by the disposition

of the bed of the torrent, which is contracted at this place

between the hills of Obispo and Santa Cruz, which are

distant about 150 metres from each other, and on which
will rest the front wall of the great reservoir. Behind this

first barrier will be thrown, as they are taken from the
Cordillera, the 7,000,000 metres of rock, and the dam will

be complete. The originality of the project is that, strictly

speaking, there is no masonry at all in this enormous mass
of rock of all sizes and shapes ; the accumulation alone
gives the mass firmness. The plan given here enables
us to follow the sinuous course of the Chagres River.

Like all torrents, and especially all torrents in equatorial
regions, it is subject to considerable variations in its flow,

and to enormous and violent floods. In winter its flow
is 1600 cubic metres per second, while in spring it is

barely 13 metres. Its tributaries, or rios, are of the same
character—the rio Trinidad and the rio Gatuncillo have a
flow in winter of 400 cubic metres. It would be imposs-
ible to divert these impetuous masses of water into the
canal without producing currents and deposits and im-
peding the navigation. The overflow of exceptional
floods will be conducted to the sea by secondary water
courses. These latter, which vary in breadth from S to

12, and even to 40 metres near the Atlantic, are easily
made by utilising the portions of the bed of the river
situated on the same bank, and connecting them by
appropriate trenches. The enormous reserve behind the
dam will flow regularly in this new bed. Of course, the
bed of the canal will be completely protected from these
deviating waters, in the trenches by the slopes of the
latter, and in the lower parts by banks which will soon be
covered by a vigorous and indestructible tropical vegeta-
tion. With the construction of this reservoir, assured by
the clearings from the cutting, and the water regulated
and controlled by these courses, the work, like that of the
cutting at Culebra, is only one of time. One objection
which was raised when the public became acquainted
with the almost incredible magnitude of the work,
in which a reservoir becomes a great lake, was that
this latter might itself be filled up with the alluvial

deposits, which it was constructed to keep out of
the canal. It is true that in its tropical floods the Chagres
carries along a large quantity of alluvion ; but this, which

would be an insuperable obstacle in the canal, becomes a
secondary consideration in the reservoir. It has been
calculated by the chief engineer to the work that the
Chagres can bring into the lake in a thousand years
30,000,000 cubic metres of alluvion, while the cubic con-
tent of the lake is 1,000,000,000 cubic metres.

Culebra and the dam at Gamboa have always been the
two principal points, the main obstacles to the canal. But
there are thirty-five other principal working stations, all

connected with the railway between Colon and Panama.
As the illustration shows, they are sufficiently near to

each other to be considered uninterrupted. Fifty exca-
vators and ten dredges work at the canal. Up to the

twenty-fifth kilometre we meet with dredges, at first at

Colon for the port, then at Gatun. As far as the Panama
Plain there are more than sixty excavators. In the three

workshops at Culebra are now installed the contractors
who cut the canal from Amsterdam to the North Sea. At
Corosal, at the sixtieth kilometre, the great port for access
to the canal from the Pacific is to be placed, and there the
great American dredges work in the swampy ground. It

has been calculated that the work done up to the present
is half that required to complete the undertaking, and
that this new maritime route to the East will be opened
in 1SS8.

The work stands at present in this position : it involves

in all the movement of about 100,000,000 cubic metres of
rocks of varying consistency. Of this, 70,000,000 are to

be raised, according to the contracts, in successive instal-

ments in 1885, 18S6, and 1887. The remaining 30,000,000,
which form the actual canal, will be raised at the expira-

tion of this time either by the same contractors or by new
ones. Knowing the amount already raised, the contract

periods for raising a certain other quantity and the

amount remaining to be done at the end of the present

contracts, we can, by a sum in simple proportion, calcu-

late when the whole should be completed. In 1888 it

should be ready for traffic. 1 his simple programme
could only be applied to a work so colossal after a long

and laborious period of minute study and preparation.

The period of installation is always the most important

in all these vast enterprises : the study and command of

the appropriate material, the reception, testing, arrange-

ment of the machines, the construction of the workshops,
accommodation for the workmen, &c. ; it is only when
all these have been completed, when all have been made
readv for work and tested, that the real work can com-
mence, and that progress becomes sensible. This period

of installation lasted, for example, in the case of the

St. Gothard tunnel, for fifteen months ; but the Panama
canal calls for ten limes more capital than the tunnel,

it is executed in a country which has first to be

cleared of a luxuriant tropical jungle, thousands of

miles away from all industrial centres. The preparation

for this gigantic w-ork under these circumstances was
a most important fraction of the work, and it is the

opinion of competent men that what has actually been

done during the installation period now brought to a close

is equivalent to half of the work necessary to achieve the

canal. In the case of the Suez Canal, 70,000,000 cubic

metres had to be raised ; of these, 50,000,000 were raised

in two years after the apparatus had been put in working

order. Seventy million cubic metres must be raised by

the drags and excavators of the twenty-one principal con-

tractors; 18,000,000 are to be raised by August i of the

current year. These 21 contracts represent an outlay of

about 240,000,000 francs, of which 65,000,000 have been

tendered by French contractors
; 55,000,000 by Americans

;

20,000,000 by Italian, Swiss, Swedish, and natives, and

90,000,000 by an Anglo-Dutch Company. All nations

are working therefore at the task. The French con-

tractors are at work at the cutting at Emperador ; the

Anglo-Dutch Company has to remove 13,000,000 cubic

metres in the great cutting at Culebra. Practically
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the whole isthmus is being attacked simultaneously.

Fig. 4 represents the work at the station of Em-
perador. It is connected by rails, on which loco-

motives nm with other stations, and with the Colon-

i'anama Railway. The material taken out is conveyed to

the great dam, which is to keep in the water of the

Chagres River. The cutting at Emperador is 200 metres
wide in certain places. Next to this comes the great

stationfof Culebra. These two stations are represented

in the accompanying sketches. While all this work of

dredging and excavating, making cuttings and embank-
ments is going on at the canal, the two ports of entry on
the Atlantic and the Pacific are being constructed. At
Colon, powerful dredging works are opened. A pier,

protected on the western side by a mole, has been built,

on which a new town, Christopher Columbus, is growing.

On it are placed the workshops, stores, railway stations,

&c. All the constructions are connected with the [rail-

FlG. I—Line of Canal and works in c. uric ofexecuiK.n. i, 2, dredgings of the Port of Colon ; 3, 4. 5. dredgings between Colon and Gatun ; 6, 7, deviation

of Rio Trinidad at Gatun ; 8, dockyard of Pena Blanca
; 9, 10, embankment of Bohio Saldado ; 11, Buena Vista ; 12, Tavemilla : 13, 14, ban Pablo ;

IS, 16, 17, Gorgona; 18, 19, Matachin; 20, Gamboa embankment—the great dam; 21, Cerosita ; 22, Upper Obispo; 23, the Obispo ; ^724,

Emperador; 25, EI Lirio ; 26. 27, 28 La Culebra ; 29, 30, Paraiso ; 31, Pedro Miguel ; 32, Corosal ; 33, Boca Grande.

Fig. 2 —Emperador Dock.^.

Fic. 3.— Culebra Dock.<

way across the isthmus by a series of branches. Vessels
drawing any amount of water can discharge at the wharf
projecting into the sea, and completely protected from the
wind. On the Pacific coast, the creation of a port at the
mouth of the Rio Grande presents no technical difficulties,

and six dredges are now at work making a channel lOO
metres in width to the sea. A special organisation has
been created to deal with the vast material, its employ-
ment, and repair. The isthmus has been divided into

three sections, with a centre at Matachin, at the foot of

the great embankment and the cutting. Here all the

material is concentrated, all the repairs executed, and all

the machinery put in working order. The railway of the

isthmus is now the property of the Canal Company, and
facilitates greatly this movement of the machinery on
which the regular work ing of the various sections depends.

By its means each working station is in communication
with the central one and with every other.
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To sum up, more than two-thirds of the work of making
the canal is now in execution, under formal engagements
with contractors. The problem of the canal has been
solved in principle. The period of installation or prepar-
ation has been succeeded by one of execution, based on
a definitive programme, accepted by those who must
carry it out, the Company itself maintaining an attitude
of rigorous surveillance.

NOTES
The fifty-eighth meeting of the German Association of

Naturalists and Physicians will this year meet at Strassbuig.

Notices of communications and abstracts of papers should be

sent to Herr J. Stilling. The meeting will commence on
Thursday, September 17, and terminate on September 23,

The local committee of the American Association has issued

its second circular containing the general programme of the

meeting at Ann Arbor. The meeting will be called to order on

Wednesday, August 26, at 10 a.m., when Prof Lesley will

resign the chair to President-flect Prof Newton of New Haven,
and the usual addresses of welcome will be delivered. In the

evening Prof Lesley will give his presidential address. On
Thursday evening the citizens of Ann Arbor will tender a recep-

tion at the Court House, and on Friday it is probable that a lawn
party will be given on the University grounds. On Saturday a

long excursion, as previously announced, will take place ; on
Monday a short excursion for the members of the Botanical Club
has been i)lanned, probably to the Tamarack swamp, one of the

detached spots common in Southern Michigan where a northern

flora lias lingered under favourable conditions through the

various climatic changes of later geologic times. It is probable

that similar trips to points of local interest may be arranged for

some of the sections. The chairman of Section C announces
that the following subjects have been chosen for discussion :

first, what is the best initiatory course of work for students

entering upon laboratory practice ? second, to what extent is a

knowledge of molecular physics necessary for one who would
teach theoretical chemistry ? In the discussion in Section D,
mechanical science, of the best method of teaching mechanical
engineering, in order that what is read and said may be to the

point, the following classification should be observed : (a) schools

of mechanical engineering
;

{b) mechanic art schools for the

education of superintendents, foremen, &c. ; (c) manual training-

schools. The distinction between "mechanical laboratory

practice" and "shop practice" should also be made and
appreciated.

There seems to be no doubt that Sir Nathaniel Barnaby is

about to close his connection with the Admiralty as Director of

Naval Construction. We shall be interested to see in what
manner the new Government fills up the vacancy, and what
treatment they give Sir Nathaniel's successor, who, it is

rumoured, may be Mr. W. H. White. As is known, Mr.
White some time ago resigned his connection with the Admiralty
for a far more lucrative post in Sir W. Armstrong's works.
" But there is a difficulty in the way," as the Pall Mall Gazelle

puts it. "Private firms can pay, and do pay, their chief con-

structors twice, three, and four times as much as the Admiralty.

Perhaps Mr. White may consent to sacrifice some thousands a

year for the honour and glory of serving his country, but the

time will come when scientific skill, like other commodhies, will

have to be purchased at the Admiralty at its market rate."

Perhaps a Conservative Government will show itself more alive

to this aspect of the post than its Liberal predecessor.

Dr. Pagenstecher, of Hamburg, has just described a new
form of Frugivorous Bats from a specimen transmitted to the

Natural Historj- Museum of that city by Merr H. Soyaux, of

Gaboon. Mcgaloglossas woermanni, as this new mammal is

proposed to be called, is remarkable as belonging to the long-

tongued division of the Pteropine Bats, which was not previously

known to occur anywhere within the ^Ethiopian region.

Megaloglossiis is closely allied to Macroglossus and MdonycUris,

and in some characters is intermediate between these two

genera. In its dentition it also exactly resembles them.

We are informed by Dr. G. A. Guldberg, of the University

of Christiania, that the fishery of rorquals or fin-whales i^Balano-

ptera) established at Vadb in East Finmarken, for commercial

purposes, continues to be turned to good account for scientific

investigation. This year Dr. R. Collett, the well-known Nor-

wegian naturalist, is visiting the place, and has already made
many interesting observations upon the structure and habits of

Rudolphi's whale {Bahcnoptera borealis), which has been captured

in considerable numbers during the latter part of July, although

the great blue whale {B. sihbaldii), generally so numerous, has

not yet been seen upon the coast. This is attributed to the

absence of the Thyssanopoda inermis, a small crustacean on

which the blue whale feeds. Rudolphi's whale is called " seje
"

or " cod " whale by the Norwegians, as it appears on the coast

at the same time as that fish, but its food is also a crustacean of

a still smaller species than that which is the chief nourishment

of its gigantic relative. It usually visits the coasts of Finmark

between the months of May and August, and has lately been

taken several times on the east coast of Great Britain (Firth of

Forth, 1872 ; River Crouch, Essex, November 1883 ; mouth of

the Humber, September 1884). Dr. Guldberg gives its average

length as 40 feet, but says it sometimes attains 50 feet. Its

shape is more eleg.^nt than that of the commoner species,

B. muscicliis, which it otherwise resembles. Its colour is black,

and does not show the bluish tint seen in the latter species and

in B. sibbaldii. Tvw. iides are spotted with white, and the

under parts are white with a faint reddish tinge. A new use to

which the whales killed at Vadb have been lately put is tinning

their flesh, which is said to be wholesome, and to find great

favour in Catholic countries, where, being fish according to the

zoology of the Church, it is allowed to be eaten on fast days.

We have received the annual report for the past year of Prof.

Spencer Baird, Secretary of the Smithsonian Institution. It

includes an account of the work performed by the Institution

itself, as well as that of the branches of the public service placed

by Congress under its charge, namely, the National Museum
and the Bureau of Ethnology. A sketch of the work of the

United States Fish Commission and of the Geological Survey is

added. We observe that the additions to the Museum are

described as unexampled in extent, consequent partly upon the

labours of the Geological Survey, of the Ethnological Bureau,

of the first Commission, and of numerous miscellaneous explora-

tions, both public and private. These various explorations are

briefly described. Amongst the forthcoming publications is one

on the Botany of North Americi, by Prof Asa Gray, part II.

which is in the press. It comprises the Gamopetalous orders

from Caprifolia^ea: to Composita: inclusive. An enumeration by

the author indicates that of the Caprifoliacca there are 8 genera

and 47 species ; of Kubiaceie, 26 genera and 86 species ; of

Valerianacea, 2 genera and 22 species ; of Dipsacaeea:, I genus

and 2 species (naturalised) ; of Conipositti:, 237 genera .and 1610

species. It will form an octavo volume of nearly 500 pages.

The geological map of the United States, commenced in 1S83,

has been completed and placed in the hands of the engraver.

It was found, after collating all available data, that the know-

ledge acquired is not suflicient to warrant the extension of geo-

logical colours over the entire territory of the United States.

Accordingly, California, Oregon, and parts of Montana, Idaho,

Nevada, Arizona, Utah, New Mexico, and Texas remain
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uncoloured. This map will be-issued in two editions within a few

months. The first edition will be coloured in accordance with

the scheme previously adopted and published by the Survey. It

will form one of the plates of the Fifth Annual Report of the

Survey, and a brief explanatory statement will accompany it. A
second edition, with complete explanatory text, will be issued as

a bulletin. In this edition the map will be printed in duplicate,

one copy coloured in accordance with the published scheme, the I

other with a scheme now under consideration.

It is reported from America that Cotopaxi in Ecuador began

a serious eruption before daylight on July 23. Streams of lava,
J

with ashes and stones, overwhelmed part of Chimbo, situated

near Cotopaxi, and one hundred houses wei'e destroyed. Reports

from Guayaquil state that the eruption began at i a.m., sounding

like incessant discharges of heavy artillery, shaking the earth

and rattling windows and doors. At times there was a con-

tinuous roar. Guayaquil is 130 miles from Cotopaxi.
]

According to a telegram from St. Petersburg to Scandinavian

journals, dated August 4, severe earthquakes have taken place

at Ta>hkend and Wernoje in Russia. In Pishek every house

suffered, and the new settlements Sukuluk and Belowodsk were

destroyed. In the latter place the church fell in. It is stated

that fifty-four persons were killed and sixty injured. The
shocks continued to be felt several days, and there are great

fissures in the earth.
1

According to a telegram from Simla, shocks of earthquake

are again being felt in Cashmere.
|

The Anthropological Congress which is shortly to be held at

Rome will have a curious feature in a collection of seven

hundred skulls of criminals, numbered and classified. To these !

will be added the photographs of 3000 and the brains of more '

than 150 convicts, thousands of autographs, poems, sketches, 1

and special instruments, the work of criminals, an album con-

taining a record of 700 observations, physical and moral, on 500

criminals and on 300 ordinary men. There will also be

graphic maps of crime in Europe with reference to meteorology,

food, institutions, suicide, &c.; tables of the stature of criminals in

relation to the length of the arms, and of crime in towns com-

pared to that in the country. M. Bertillon will exhibit the

graphic curves of 23,000 recidivbtes examined in twelve parts of

the body and the practical results obtained. Photographs of

Russian political and other criminals, especially of those from

Moscow, and wax masks of a large number of celebrated

criminals, will also be exhibited. All the notabilities in the

science of criminal anthropology will take pa,rt in the Congress.

The death is announced from Copenhagen of the eminent

Danish archaeologist. Prof. Worsaae.

A SUPPLEMENT to the London GazdU- of August 12 gives a

list of Jury Awards to the exhibitors at the International Inven-

tions Exhibition.

There are now to be seen at the Inventions Exhi-

bition Aquarium some specimens of the black bass, in-

digenous to the principal rivers and lakes of Canada and

the United States of America, where they are found in

abundance. This species is very difficult to rear in the waters

of our country, and the manner in which they have become

naturalised to their sphere of existence at the aquarium referred

to is certainly remarkable. Their introduction to the waters

of this country is extremely undesirable on account of their

voracity, but they provide excellent sport to the angler.

In regard to the introduction of the catfish to English waters

by the National Fish Culture Association, which is discouraged

on account of the voracity of this species. Prof. Baird, the

United States Commissioner of Fish and Fisheries, writes to

state that the catfish is an unmolesting animal and does not

exclusively prefer live food to other kinds. The professor con-

siders much advantage would accrue from their acclimatisation

in our waters. The Association referred to has carefully noted

their proclivities in the ponds where they are now located and

experimented upon their food and at present cannot disprove

Prof. Baird's assertion.

P.ROF. S. Newco.mb, of Washington, is at present visiting

Stockholm, as the guest of Prof. Hugo Gylden, Astronomer

Royal of Sweden. Prof. Newcomb proceeds to Pulkowa in

order to visit the Imperial Observatory.

At about midnight on July 29 a remarkable phenomenon was

seen at J5nk6ping (Sweden), over lake Wettern. A strong

luminosity was suddenly seen in the north, where some very

peculiar clouds—looking like icebergs—were seen almost to

touch the water. From these clouds electrical discharges con-

j

tinually proceeded, imparting to them a bluish, phosphorescent

light, somewhat ruddy near the^ water and intensely yellow at

their sides. It seemed like a constant discharge of fireworks

from the lake. It was remarkable that the light—as is generally

'

the case with an electrical discharge in the atmosphere—did not

assume the form of bunches of streamers, but at one time flared

up intensely and at others formed narrow bands across the

clouds. Above the latter there was a faint bluish reflection.

The lake lay as calm as a mirror, and though an optical illusion

was uncommon m these parts, the western sliore seemed close to

the town, while the eastern disappeared in the clouds. E.xcept

the electricity-laden clouds in the north the sky was clear, stars

shone, and the full moon was bright. Below the latter the sky

seemed faintly red, compared with the intense electric light.

At Katrineholm the same phenomenon was seen in the north-

east. Here an intense glare was seen above a cloud, assuming

the appearance of two gigantic lustrous trees, which remained

thus for half an hour, when it changed into a variety of forms.

There was no noise accompanying the phenomenon, which

lasted in both places for about one hour. It is not probable

that the phenomenon could have been of auroral nature on

account of the brightness under a full moon.

M. Camdrelent, Inspector of Public Works, has made a

report to the Agricultural Society of France on the subject of

the dunes in the Iciinies of G.oscony. These sand-hills cover a

surface of moie than 85,000 hectares ; they are more than 80

metres high and 5 to 6 kilometres wide. Before a method of

arresting these was discovered they were being constantly pushed

inland by the winds, invading and covering fields, villages, and

even burying churches up to their towers. In 1780 Bremontier

sought to render them immovable by planting them, after many

experiments designed to develop a primaiy vegetation. His

work has been continued with perseverance, and it is only re-

cently that it has been completed, and these 85,000 hectares,

which menaced all the country adjoining, have become covered

1 with a rich forest vegetation which has fixed the dunes in one

place. A great public danger has been converted into a large

i

forest. But this work, which renders permanent, dunes already

' existing, has not prevented the s;a from throwing up on the coast

new sand day by day, which forms dunes, which in their turn

invade the permanent dunes. After having fixed the old sand-

hills, the problem was to prevent the formation of new ones.

I To solve this it was decided to construct a dune above high

;
water, in which all the conditions of the movable dunes would

be reversed. The form given to the latter by the wind is such

!
that on the side of the sea they present a gentle slope, which

i
the sand can mount easily as on an inclined plane, in order

'

to fall down a steep decUne. It is by the gentle slopes

forming a series of inclined planes that the sand moves forward.

The formation of the new dune was encouraged, but it was
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directed in such a manner thai it had a steep slope on the side

of the sea. To secure this a wooden palisade was erected about

120 metres away from the sea, all along the shore. The sand

first struck against this in itsfirogress, and fell at its foot, a portion

of it escaping through the interstices left between the planks.

The latter was carried some distance by the force of the wind,

and fell, forming slight slopes, while the sand which fell at the

foot of the palisade on the side near the sea formed a steep

incline. Soon this reached the tup of the palisade, and then

the planks were drawn up by means of a special implement

to the needed height, and the formation continued as before,

the slope on the side of the sea growing steeper, while the

other got more and more gentle. Ultimately the dune reaches

such a height (generally :o to 12 metres) that the sand can

no longer get over it, and it is definitely arrested between

the barrier and the sea. It falls back on the shore, unable to

advance, until contrary winds come and blow it out to sea again.

To fix the sand on the other side of the barrier, the Arittido

arenaria is planted. The roots penetrate to a depth of 4 or 5

metres, and the plant always keeps its head above the increasing

sand. The results obtained by this new dune (says M. Cham-

brelent) have been complete. The most violent storms have not

been able to carry the sand over it ; the latter has fallen back on

the shore innocuous, and the advance of the inexhaustible sand

coming from the sea has been absolutely arrested.

The additions to the Zoological Society's Gardens during the

past week include a Common Camel (Camclus dromedarius i )

from Egypt, presented by Major Frank Graves ; a Shag [Fliala-

crocorax graculiis), from Ireland, presented by Capt. F. H.

Salvin ; a Common Stoat [Musldaaiiiina), British, presented by

Mr. H. Hanauer; a Common Chameleon (Chanueleon vulgaris),

from North Africa, deposited ; a Spotted-tailed Dasyure (Dasyure

maculata i ), two Yellow-footed Rock Kangaroos (Pelrogalc

xanthopus i ? ), from South Australia, received in exchange ; a

Coquerel's Lemur [Cluirogalcm coquerali), an Elliot's Pheasant

(Phasianns ehioti), a Bar-tailed Pheasant (Phasianiis ivizwi),

four Long-fronted Gerbilles {Gcrbitltis longifroits), bred in the

Menagerie.

GEOGRAPHICAL NOTES
M. Violet d'Aouest read a note at a late meeting of the

Geographical Society of Paris on aerial formations on the soil.

Referring to Richthofen's discovery of a vast aerial formation

of loess in China, M. d'Aouest described " meteoric formations
"

which he had himself examined in Mexico. In 1857 he made
a communication on this subject to the Society ; he found in the

flanks of the most elevated mountains argillaceous deposits,

which could not be attributed to decomposition of the rocks

there, or to the alluvion deposited by rivers, or by the rain. He
referred them after investigation to atmospheric currents. In

the day the winds raised the particles from the plains and

carried them at night to the hills, depositing them there. In

course of time these deposits had reached a thickness of thirty

to fifty and in places a hundred metres. The upper part,

which was generally finer, stopped at the limit of herbaceous

vegetation, for beyond this there was nothing to retain the

particles, which were carried down by rains, glaciers, snow, or

winds to the lower part. Fifteen years later he heard of

Richthofen's publication on the subject, and Col. Prjevalsky

during his late journeys in Thibet states that analogous aerial

deposits are now being formed under the influence of powerful

winds which prevail at these altitudes. .Subsequently M. d'Aouest

met Baron Richtholen and discussed the subject with him,

when the latter stated that these formations exist in Europe,

adding that it was singular how men, unknown to and lar

removed from each other, could be led to make the same dis-

coveries in wholly different regions. M. d'Aouest now intends

publishing a translation of Richthofen's monograph on the sub-

ject, with a supplemen: of his own containing a number of im-

portant documents which he has collected on these deposits.

He thinks he will be able to explain loess and argillaceous

deposits, the origin of which has hitherto been regarded as

problematical, by this theory. .

THE^y/Ar/Z/wof the Italian Geographical Society for July prints I
two inedited letters of early Italian adventurers in South America, 1

recently brought to light in the Archives of Florence and Modena.
The longer and more important, dated Dec. 24, 1534, is addressed
from Valenzuela (Venezuela) by a certain Tomaso Fiaschi

to his brother in Florence. After mentioning the prepara-

tory arrangements made for an expedition of Soo men organised

for the purpose of seeking gold in the Orinoco basin, the

writer—one of the party—describes the country, the appear-

ance and customs of its inhabitants, the nature of the

soil, its climate, animal and vegetable productions. The
success of the enterprise, which, nevertheless is known to have J
ended in failure, is anticipated, because the natives "are so I
bestial and have so little understanding that they think man and \
horse one and the same thing, and have so much dread of said

horses that they die of fear, and one horseman is worth a

thousand Indians, and they also greatly dread the blunderbusses,

as to them a strange thing it seems to see men dying and not

not know from what ; so that if they were a hundred and saw
four or six of them die, all would take to flight like beasts. And
so we shall go to said conquest in the name of God." Further
on the men are said to take " one or two wives as best seems to

them, and when they don't like them they leave them and take

others, and the brother the sister, though true it is mother does
not take son, but there are places where they heed nothing
and are like the beasts, and worship the sun and moon. And
they have a kind of cotton with which they make beautiful

things to their fancy, as cloths, which the women wear in front

and certain camach (hammocks), in which they sleep, which are

the length of a man, and are attached to two stakes in their

houses. Here no grano (wheat ?) nor wine is made, but instead

of grano they have a certain thing which they call maize, which
they sow the whole year, and which springs up and grows high
in two months ; and likewise they sow certain ceca, which they

CS& patatta, and it has a very large barba (root), and said barba
is cooked in the ashes, and it has the same taste as the chestnut,

&c."

A PROJECT for the compilation of a detailed topography of

Italy during the Roman domination will engage the attention of

the Italian Historical Congress which meets at Turin next

month.

A Reuter telegram from Brussels, dated August 12, says

that, according to a message from Madeira in the Iitdependance

Bdge, the Marquis Buonfanti, the celebrated explorer, and M.
Gasman, chief of the Equator station, have died on the Upper
Congo.

The current number (Band xii. Nos. 5 and 6) of the

Verhandlun^en der Gesellichaft fiir F.rdkuride stt Berlin con-
tains a paper by Herr Bandelier on the border lands of ths

United States and Mexico, in which he describes the territoriee

of New Mexico and Arizona and the Mexican States of Sonora
and Chihuahua, their climate, hydrography, topography, flora,

fauna, ethnography, antiquities, &c. These subjects are touched
rapidly and somewhat superficially, as Herr Bandelier delivered

a lecture rather than read a paper. Dr. Hettner referred to his

travels in the United States of Columbia. Our geographical
knowledge of this region, he said, depends almost wholly on
the surveys and description of the Italian Codazzi and the

travels of Dr. Reiss and Dr. Stiibel, who visited Columbia in

1867 and 1S6S with the special purpose of studying the vol-

canoes. They visited the southern portion, and therefore Dr.
Hettner decided, after having investigated the neighbourhood of

Bogota, crossed the Central Cordilleras, and visited the Cauca
valley, to direct his journeys to the Eastern Cordilleras, and to

study the States of Cundinamarca, Boyaca, and Santander. He
had intended originally to include Western Venezuela as far as

Caracas in the undertaking, but this had to be ultimately

abandoned. The paper gives a brief description of the country
and its people, based on these journeys. Dr. Boas describes

his journey in Baffin Land in 1883-84. This paper is accom-
panied by a map showing the outline of the coast of Cumber-
land Sound and the west coast of Davis Straits according to the

English Admiralty charts and to the new survey of Dr. Boas.
The discrepancies are very numerous and in some cases very

considerable. Herr Wagner contributes a brief sketch of the

life and geographical work of the late Prof. Zbppritz.



August 20, 1885] NA TURE 377

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, AUGUST 22,-2i)

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greenwich on August 23

Sun rises, 5h. om. ; souths, I2h. 2m. 2273. ; sets, igh. Sm. ;

decl. on meridian, 11° 19' N. : Sidereal Time at Sunset,

I7h. 14m.
Moon (Full on August 25) rises, lyh. 49m. ; souths, 22h. 40m. ;

sets, 3h. 38m.* ; decl. on meridian, 13° 55' S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 6 54
Venus ... 7 46
Mars ... o 41
Jupiter ... 6 8
Saturn ... o 8

13 I

13 54
8 56
12 50
8 17

19 8 ... o 41 N.
20 2 ... o 50 N.
17 n ... 23 18 N.

19 32 ... 7 41 N.
16 26 ... 22 26 N.

* Indicates that the setting is that of the following day.

Oicultations ofStars by the Moon
Corresponding

A c n* T^ r, angles from ver-
August Star Mag. Disap. Reap.

tex to right for

inverted image

5 9 • 6 9 ... 151 325
20 48 near approach ... 1 52 —
such as are visible at Greenwich.

26 ... 67 Aquarii ... 6

27 ... B.A.C. 8365 ... 6i
The Occultations of Stars £

August h.

27 ... II ... Mercury in conjunction with and 6° l'

south of Jupiter.

THE MOTOR CENTRES OF THE BRAIN AND
THE MECHANISM OF THE WILL'-

REELING deeply as I do the responsibility I have incurred
'- in undertaking to address you to-night, I desire to express

my regret that I cannot instead share with you the pleasure of

listening to the distinguished man who has been prevented by a

most painful bereavement from addressing you to-night.

My subject being the mechanism of the will, it might be asked,
" What has a surgeon to do with psychology?" To which I

would answer, "Everything." For without sheltering myself

behind Mr. Jonathan Hutchinson's trite saying that "a surgeon

should be a physician who knows how to use his hands," I

would remind you that pure science has proved so good a foster-

mother to surgery, that diseases of the brain which were formerly

considered to be hopeless, are now brought within a measurable
distance of the knife, and therefore a step nearer towards cure.

Again, I would remind you that surgeons rather than physicians

see the e.xperiments which so-called Nature is always providing

for us,—experiments which, though horribly clumsy, do on rare

occasions, as I shall presently show you to-night, lend us power-
ful aid in attempting to solve the most obscure problems ever

presented to the scientist.

The title I have chosen may possibly be objected to as too

comprehensive ; but until we are ready to admit a new termin-

ology we must employ the old in order to convey our meaning
intelligibly, although there may be coupled therewith the risk

of expressing more than «e desire. Thus when I speak of the

mechanism of the will and the motor centres of the brain, I do
not intend (as indeed must be obvious) to discuss the existence

of the so-called freedom of the will, or the source of our con-

sciousness of voluntary power.

I shall rather describe to you first the general plan of the

mechanism which conveys information to our brain, the thinking

organ ; ne.xt the arrangement of those parts in it which are con-

cerned with voluntary phenomena ; and finally I shall seek to

show by means of experiment that the consciousness of our

existing as single beings, the consciousness of our possessing but

one will as people say, while at the same time we know that we
possess a double nervous system, is due to the fact that pure

volition is dependent entirely on the exercise of the attention

which connotes the idea of singleness. Consequently that it is

impossible to carry out two totally distinct ideas at one and the

same moment of time, when the attention must of course be
fully engaged upon each.

' Lecture at the Royal Institution of Great Britain by Victor Horsley,

I fear that in making my argument consecutive, I shall have
to pass over very well-beaten paths, and so I must ask your
patience for a few moments while I make good my premisses.

The nervous system, which in man is composed of brain,

spinal cord, nerves, and nerve-endings, is arranged upon the
simplest plan, although the details of the same become highly
complex when we arrive at the top of the brain.

At the same time, while we have this simple plan of structure,

we find that there is also a fundamental mode of action of the
same— a mode which is a simple exposition of the principle, no
effect without a cause—a mode of action which is known as the

phenomenon of simple reflex action.

The general plan of the whole nervous system is illustrated by
this model. Imbedded in the tissues all over the body, or
highly specialised and grouped together in separate organs, such
as the eye or ear, we find large numbers of nerve-endings,—that

is, small lumps ot protoplasm from which a nerve-fibre leads

away to the spinal cord and so up to tlie brain.

These nerve-endings are designed for the reception of the

difterent kinds of vibration by which energy presents itself to us.

As the largest example of these nerve-endings, let me here show
you one of the so-called Pacinian bodies, or more correctly,

Marshall's corpuscles, for Mr. John Marshall discovered these

bodies in England before Pacini published his observations in

Italy. Here you see one of these small oval bodies arranged on
the ends of one of ihe nerves of the fingers, and here you see the

nerve-fibre ending in the little protoplasmic bulb which is pro-

tected by a number of concentric sheaths.

Pressure or any form of irritation of this body at the end of the

nerve-fibre causes a stream of nerve-energy to travel through the

spinal cord to the brain, and so we become conscious that some-
thing is happening to the finger.

Here in this section of the sensitive membrane of the back of

the eye, the retina, you see a similar arrangement, only more
complicated,—namely, nerve-fibres leading away from small

protoplasmic masses which possess the property of absorbing

light and transforming it into nerve-energy. It is this trans-

formation of nerve-energy into heat, light, piessure, &c., which it

seems to me should alone be called a sensation, irrespective of

consciousness. And in fact we habitually say we/tv/ a sensation.

The terms "feeling" and "sensation," however, are frequently

used as interchangeable expressions, although, as I shall show
you directly, "feeling" is the conscious disturbance of a sensory

centre in the surface of the brain, and in fact feeling is the

conscious perception of sensations. This distinction between
feeling and sensation, if dogmatic, will save us from dispute as

to the meaning of the word " sensation "
; and further, the dis-

tinction is one, as I have just shown, which is justified by
custom.

Now the nerve fibre which conveys the energy of the sensa-

tion is a round thread of protoplasm which in all probability

connects the nerve-ending with a sensory corpuscle in the spinal

cord. These nerve-fibres running in nerves are white, whereas,

as you know, protoplasm is gray. They are white because each

is insulated from its fellow by a white sheath of fatty substance,

just as we protect telegraph wires with coatings. It is not

stretching analogy too far to say that nerve-force may probably

escape unless properly insulated.

In consequence of the fibres being covered with these white

sheaths, they form what is called the white matter of the brain ;

while the nerve centres are grayish, and therefore form what is

called the grey matter of the brain, so that the grey matter

receives and records the messages conveyed to it by the white

insulated fibres.

From the sensory corpuscle, which is a small mass of proto-

plasm ]jrovided with branches connecting it to neighbouring

corpuscles, the nerve energy, if adequate, passes along a junction

thread of protoplasm to a much larger corpuscle, which is called

a motor corpuscle, and the energy of which, when liberated by
the nerve impulse from the sensory corpuscle, is capable of ex-

citing muscles into active contraction. These two corpuscles

form what is called a nerve centre.

Not only are the motor corpuscles fewer as well as much
larger than the sensory ones, but also the nerve fibres which go
out from them are larger too. In fact it would seem as if we
had another close analogy to electrical phenomena ; for here,

where we want a sudden discharge of a considerable intensity oi

nerve force, we find to hand a large accumulator mechanism and
ri large conductor, the resistance of which may justly be supposed

to be low. Finally, the motor nerve-fibre terminates in a proto-

plasmic mass w hich is firmly united to a muscle fibre, and which
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enables the muscle fibre to contract and so cause movement of
one or more muscles. Now, «ith this idea of the general plan
on which the whole nervous system is constructed, you will

understand that muscular action, i.e. movement, will occur in

proportion to (l) the intensity of the stimulation of the sensory
corpuscle ; and (2) the resistance in the different channels.
When a simple flow through the whole apparatus occurs, it is

called a simple reflex action, and this was discovered in Eng-
land by Dr. Marshall Hall.

To recapitulate : a nerve centre, theoretically speaking, we
find to consist of a sen.'ory corpuscle on the one hand and a
motor corpuscle on the other, both these being united by junc-
tion threads or commissures. To such a centre come sensations
or impressions from the nerve-endings, and from such a centre
go out impulses which set the muscles in action.

I have dwelt thus at length on this most elementary point,
because it appears to me that, in consecjuence of the rapidity
with which function is being demonstrated to be definitely
localised in various portions of the cerebral hemispheres, we are
in danger of losing sight of Dr. Hugblings Jackson's grand
generalisations on nerve function, and that we are gradually
inclining to the belief that the function of each part is verj dis-
tinct, and therefore can most readily act without disturbing
another part.

In fact, we are perhaps drifting towards the quicksands of
spontaneit)', and disregarding entirely the facts of every-day life

v\hich show that every cycle of nerve action includes a disturb-
ance of the sensory s-ide as well as the active motor agency.
Did we in fact admit the possibility of the motor corpuscle
acting fi'fse, and in the absence of any sensory stimulation we
should again be placed in the position of believing that an effect
could te produced in the absence of a cause.

For these reasons such a centre has been termed kinfesthetic
or sensori motor, and such centres exist in large quantities in the
spinal cord, and they perform for us the lower functions of our
lives without arousing our consciousness cr only the substiata of
the same.

But now, turning to the brain, although I am extremely
anxious to maintain the idea just enunciated that, when discuss-
ing the abstract side of its functions we should remember the
sensori motor arrargement of the ideal centre, I shall have to
show you directly that the two sides— namely, the sensory and
motor—in the brain are separated by a wide interval, and that
in consequence we have got into the habit of referring to the
groups of sensory and motor corpuscles in the brain as distinct
centres. I trust you will not confuse these expressions, this
unfortunately feeble teiminology, and that you will understand,
although parts may be anatomically separated and only connected
by commissural threads, that functionally they are closely
correlated.

In consequence of the bilateral symmetry of our bodies we
possess a double brain— a practically symmetrical arrangement
of two intimately connected halves or hemispheres which, as
you know, are concerned with opposite sides of the body, for
the right hemisphere moves the left limbs, and trVt- virsd.

For my purpose it will be sulilicient if we regard the brain as
composed of two great collections of gray matter or nerve cor-
puscles which are connected with sensory nerve- endings, with
muscles, and intimately with one another.

In this transverse section of a monkey's brain, which is stained
daik blue to show up its Cf mponent parts, you will see all over
the surface a quantity of dark gray matter, which is simply the
richly convoluted surface of the brain cut across. Observe it is
about a quarter of an inch deep, and frcm it lead downwards
numerous white fibres down towards the spinal cord. The sur-
face of the brain, the highest and most complicated part of the
thinking organ, is called the cortex, bark, or rind, and in it are
arranged the motor centres I am about to describe. These white
fibres ccming away from it to the cord, not only are channels
conveying messages down to the muscles, but also carrying
m.essages from the innumerable sense coipuscles all over the
body.

So much for one grey mass of centres. Now down here at
the base of the brain you see two lumps or masses of the same
nature, and these are called, therefore, the basal ganglia or grey
masses. Since they are placed at the side of the paths from the
cortex, and undoubtedly do not interfere with the passage of
impulses along those paths, we may put them aside, remember-
ing that they probably are concerned with low actions of the
nervous system, such as eating, &c., which are popularly termed
automatic functions.

In this photograph of a model made by Prof. Aeby, of Bei ne,
you see represented from the front the two cerebral hemispheres
with the centres in the cortex as little masses on the surface, and
the basal ganglia as darker ones at the bottom, while leading
from them down into the spinal cord are wires to indicate the
channels of communication.

Note, in passing, that both hemispheres are connected by a
thick band of fibres called the "corpus callosum." It is, I

believe, the close union thus produced between the two halves
that leads in a great measure (though not wholly) to consonance
of ideas.

The arrangement of the fibres will be rendered still clearer by
this scheme, in which the cortex is represented by this concave
mass, and the fibres issuing from the same by these threads.

The basal ganglia would occupy this position, and they have
their own system of fibres.

I will now leave these generalisations, and explain at once the
great advance in our knowledge of the brain that has been made
during the last decade. The remarkable discovery that the
cortex or surface of the brain contained centres which governed
definite groups of muscles, was first made by the German ob-
servers Hitzig and Fritsch ; their results were, however, very
incomplete, and it w as reserved for Prof Ferrier to produce a
masterly demonstration of the existence and exact position of
these centres, and to found an entirely new scheme of cerebral

physiology.

The cortex of the brain, although it is convoluted in this

exceedingly complex inanner, fortunately shows great constancy
in the arrangement of its convolutions, and we may therefore

readily grasp the main features of the same without much
trouble.

From this photograph of the left side of an adult human
brain you will see that its outer surface or cortex is deeply
fissured by a groove running backward just below its middle,
which groove is called the " fissure of Sylvius," after a dis-

tinguished mediaeval anatomist. This fissure, if carried upwards,
would almost divide the brain into a motor half in front and a
sensory half behind.

Of equal practical importance is another 'deep fissure which
runs at an open angle to the last, and which is called the " fissure

of Rolando," Rolando being another pioneer of cerebral topo-

graphy. Now it is around this fissure of Rolando that the motor
side of the centres for voluntary movement is situated ; and
when this portion of the cortex is irritated by gentle electric

currents, a constant movement follows according to the part

stimulated.

Because of their upward direction, the convolutions bounding
the fissure cf Rolando are called respectively the "ascending
frontal" and "ascending parietal" convolutions.

Now here, at the lowest end of the fissure of Rolando, we
find motor areas for the movement of both sides of the face :

that is to say that, as regards this particular piece of the cortex,

it has the power of moving not only its regular side of the face,

the right, but also the left—that, in fact, both sides of the face

iLove by impulse from it.

Higher up we find an .area for movement of the opposite side

of the face only. I reserve for a moment the description of this

portion of the b. ain, and pass on to say that above these centres

for the face we find the next is for the uf per limb, and most
especially the common movement of the upper limb— viz. grasp-

ing, indeed the only forward movement which the elbow is

capable of, namely, flexion. The grasping and bringing of an
object near to us is the commonest movement by far, and we
find here that this centre is mainly concerned in it. Behind
the fissure of Rolando Dr. Ftrrier 1 laced the centres for the

fingers.

Next above the arm area is a portion of the cortex which
moves the lower limb only, and in front of this again is .an area

for consonant action of the opposite arm and leg.

Let me here remind you that this being the left hemisphere,
these are the centres for movement of the opposite, that is, the

right limbs, and that in the other hemisphere there are corre-

sponding areas for the left limbs.

Thus here we have mapped out those portions of the cortex

which regulate the voluntary movement of the limbs. So far I

have omitted mention of the muscles of the trunk, namely,
those which move the shoulders, the hips, and bend and
straighten the back. Dr. Ferrier had shown that there existed

on the outer surface of the cortex, here, a small area for the

movement of the head from side to side.

Prof. Schafer and myself have found that the large trunk
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imiscles have special areas for their movement, ranged along the

margin of the hemisphere, and dipping over into the longitudinal

fissure. Thus all the muscles of the body are now accounted

for, and I will first draw special attention to the fact that they

are arranged in the order, from below upwards, of face, arm,

leg, and trunk.

Tlie consideration of this very definite arrangement led Dr.

Lauder Brunton to make tlie ingenious suggestion that it followed

as a necessary result of the progressive evolution of our faculties.

For premising, in the first place, from well-ascertained broad

generalisations that the highest centre, physically speaking, is

also the highest functionally and most recent in acquirement, we
find that the lowest is the face, and then we remember that the

lowest animals simply grasp their food with their mouth. I

imagine it is scarcely necessary for me to repeat the notorious

confession that our faculties are arranged for the purpose of

obtaining food as the primary object of what is called bare
existence.

Proceeding upwards in the scale of evolution we next find

animals which can grasp their prey and convey it to the mouth,
and so we find next tj the face area evolved that for the arm.
And so on, the next step would be the development of the

legs to run after the prey, and here is the leg centre ; while,

finally, the trunk muscles are dragged in to help the limbs more
effectually.

To my mind this idea receives overwhelming support from the
consideration of the fact that, the higher our centres are the
more they require education ; the infant, for inst.ance, in a few
days shapes its face quite correctly to produce the food inspiring

yell, yet takes m mths or years to educate its upper limbs to aid
it in toe same laudable enterprise. Finally, what terrible pro-
bation soa-.e people pass through at the hands of dancing-
masters before their trunk muscles jvill bend into the bow of
politeness.

Now to return to the lower end of the fissure of Rolando, to

the areas for movements of the face ; it was lon.j ago pointed out
by the two Dax's and Prof. Broca that when this portion of the
brain immediately in fiont of the face area was destroyed, that

the person lost the power of articulate speech, or was only
capable of uttering interjections and customary "strange oaths."

In fact this small portion of the left side of our brains (about
14 square inches) is the only apparatus for expressing our
thoughts by articulating sounds, and note particularly that it is

on the left side. The corresponding piece on the right side
cannot talk as it were. This remarkable state of things is re-

versed in left-handed people. In these the right hemisphere
predominates ; and so w-e find that when this portion was
diseased, there followed aphasia, as it is called. While, how-
ever, the right side customarily says nothing, it can be taught to
do so in young people, though not in the aged.

Before leaving these motor areas, let me repeat, by way of
recapitulation, that the only truly bilaterally acting areas are
those for the lower facial and throat muscles. This is a most
important fact, for the idea has recently been propounded that
both sides of the body are represented in each motor region of
each hemisphere. That is to say, each motor area has to do
with the movements of both upper limbs, for example. In
support of my contention that this is not in accordance with
clinical facts, let me here show you photographs of the brain of
a man who was unfortunate enough to suffer destruction of the
fibres leading from one motor area. Here you see a puncture in
the brain which has caused hEemorrhage beneath the fissure of
Rolando and the motor convolutions in front and behind it.

In this transverse section of the same spot you see that the
haemonhage has ploughed up the interior of the brain. Here is

the cortical grey matter, but its fibres leading down to the
muscles are all destroyed.

Now in examining this patient I asked him to move his left

arm or leg
; he was perfectly conscious, and, understanding the

question, made the effort as we say, but no movement occurred.
Now if both sides of theboJy are represented in each hemi-

sphere, it seems to me that such a case would be impossible, or
at least that a little practice would enable the other hemisphere
to do the work ; but all clinical facts say that, once destroyed,
the loss is never recovered.

If we examine this motor region of the cortex with the micro-
scope we of course find these large corpuscles, which we have
learnt are those which alone give energy to the muscles.

But you must not imagine that the motor region consists solely
of these corpuscles. On the c mtrary, as you see in this diagram.

we have several layers of corpuscles. I shall return to this

arrangement of the corpuscles directly.

Looking back at the surface of the brain you notice that I

have only accounted for but a small portion of the cortex.

Dr. Ferrier was the fi st to show that the portion of cortex

which perceived (and I use the word in its strictest sense) the

sensation of light was this part, and it i; therefore called the
" visual centre or area." From recent researches it would appear
that we must give it the limits drawn on this diagram. Below
it we find the centre for hearing.

Thus we know where two sense perceptive centres are

situated.

Microscopical investigation shows that this sensorial portion

of the cortex is very deficient in large corpuscle-, and is cor-

respondingly rich in small cells. Here in this diagram you see

these two kinds of structure in the cortex cerebri. Note the

greater number and compile ition of the small corpuscles in the

sensory part of the cortex, and the comparatively fev\er though

much larger corpuscles in the motor region.

It seems to me that several beliefs are justified by these facts.

In the first place the movements produced by the action of

these motor centres are always the same for the same centre ;

consequently it has only one thing to do, one idea as it were.

Thus, for instance, bending of the arm : this action can only

vary in degree, for the elbow will not permit of other move-
ments. Hence we may look upon it as one idea. Now observe

that where one idea is involved, we have but few corpuscles.

Next consider the multitude of ide.as that crowd into our mind
when we receive a sensation. One idea then rapidly calls up
another, and so we find anatomically that there are a correspond-

ing much greater number and complication of nerve-corpuscles.

To sum up, I believe we are justified in asserting that where

in the nervous sy-item a considerable intensity of nerve-energy is

required—(i".,?., for the contraction of muscles)—you find a few i—

large corpuscles and fibres provided, and that where numerous

ideas have to be functionalised there numerous small corpuscles

are arranged for the purpose.

But now the special interest attaching to the sensory per-

ceptive areas is that they, unlike the motor areas, tend to be

related to both sides of the body. With our habit of constantly

focussing the two eyes on one object, it will strike you at once

that habitually we can only be attentively conscious of one

object at a time, since both eyes are engaged in looking at it,

and, as you know, we cannot as a matter of fact look at two

things at once.

Hence I take it, both sensory perceptive centres are always

fully occupied with the same object at the same moment, and

that therefore we have complete bilateral representation of both

sides of the body in each hemisphere. As a further consequence,

each sensory perceptive area will register the idea that engaged

it ; in other words, both centres will remember the same thing.

Thus it happens that each sensory area can perform the duty of

the other, and therefore it is a matter of comparative indiffer-

ence whether one is destroyed or not, and as a matter of fact

when this happens we find that the person or animal recognises

objects as they actually ate, and in fact has no doubt as to their

nature. Here you see anatomically the reason of this peculiarity

is found to be that the optic or seeing nerves cross one another

incompletely in going to each hemisphere, and thus each sensory

centre represents half of each eyeball.

I must pass rapidly to the description of the rest of the surface

of the brain—the hinder and front ends. At the outset I must

admit that all our knowledge concerning them is very hypo-

thetical in the absence of positive experimental results.

This much we can say, that they are probably the seats of in-

tellectual thought, for many reasons w-hich I have not time to

detail. Further, we know that these intellectual areas are

dependent for their activity entirely on the sensory perceptive

centres, for the dictum that there is no consciousness in the

absence of sensory stimulation is very well established, as I shall —
now show you, however astounding it may appear. In the first

place, you will remember that when we wish to encourage that

natural loss of consciousness which we call sleep, we do all we

can to deprive our sense-organs and areas of stimulation ;
thus

we keep ourselves at a constant temperature, we shut oft the

light, and abolish all noises if we can. But a most valuable

observation was made a few years ago by Dr. Striimpell, of

Leipzig, who had under his care a youth, the subject of a disease

of the brain, &c., which, while destroying the function of one

eye and ear, besides the sensibility to touch over the whole body,
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still left him when awake quite conscious and able to understand,

&c., using his remaining eye and ear for social intercourse.

Now when these were carefully closed he became unconscious
immediately, in fact slept, and slept until he was aroused again,

or awoke naturally as we say after some hours.

Hence the higher functions of the brain exercised when that
organ is energising the reasoning of the mind, are absolutely
dependent upon the reception of energy from the sense percep-
tive areas.

But my only point with reference to this part of the brain is

to aft^-'mpt to determine how far they are connected with the

motor centres in the performance of a voluntary act. With the
mechanism of choice and deliberate action I have nothing to do,
but there can be no doubt that the part of the brain concerned in

that process of the mind is directly connected with the motor
region, as indicated on this diagram, to which I would now return.

From what I have here written you read, arranged schematically,
the psychical processes which for the sake of argument we may
assume are carried on by the mind in these portions of the
cortex.

I wish to point out that we have structurally and physiologi-
cally demonstrated with great probability the paths and centres
of these psychical actions. There is no break : the mere sight

of an object causes a stream of energy to travel through our
sense areas, expanding as it goes by following the widening
sensory paths here represented, and at the same time we feel

our intellect learns that new ideas are rising up and finally

expand into the process of deliberate thought, concerning which
all we know is from that treacherous support, namely introspec-

tion.

Then comes impulses to action, and these follow a converse
path to the receptive one just described ; the nerve energy is

concentrated more and more until it culminates in the discharge
of the motor corpuscles. We might represent the whole process
of the voluntary act by two fans side by side, and the illimitable

space above their arcs would serve very well to signify the dark-
ness in which we sit concerning the process of intellectual

thought.

What I have hastily sketched is the outline of the process of
an attentive or voluntary act. I say attentive advisedly, for I

wish now to put forward the view that the proper criterion of
the voluntary nature of an act is not the mere effort that is

required to perform it, but is the degrte to which the attention is

involved. The popular view of the volitional character of an
act being decided by the effort to keep the action sustained is

surely incomplete, for in the first place we are not seeking to

explain our consciousness of an eflort, we endeavour to discover
the causation of the effort. Our sense of effort only comes
when the will has acted, and that same sense is no doubt largely

due to the information which the struggling muscle sends to the

brain, and possibly is a conscious appreciation of how much
energy this motor corpuscle is giving out.

Now to give you an example. I see this tambour, and decide
to squeeze it, and do so. Now this was a distinctly voluntary
act ; but the volitionary part of it was not the effort made, it

was the deliber.ate decision to cause the movement.
I may now point out that in this whole process we say, and

say rightly, that our attention is involved so long as we are
deliberating over the object, that as soon as another object is

brought to us our attention is distracted, that is to say, turned
aside.

.\11 writers are agreed that the attention cannot be divided,

that we really only attend to one thing at once.
It seems to me that this is so obvious as not to require experi-

mental demonstration, but I have led up to this point because I

now wish to refer to the third part of my subject, namely,
the question as to whether we have a really double nervous
system or not ; but by way of preface let me repeat that although
we may have a subconsciousness of objects and acts, that that

subconscious state is true automatism, and that such automatic
acts are in no sense voluntary until the attention has been con
centrated upon them. For example, again I press this tambour
because I desire to raise the flag, and I keep that raised while I

attend to what I am saying to you. My action of keeping the
flag raised is only present to my consciousness in a slight or
subordinate degree, and does not require my attention, deliberate
thought or choice, .and therefore, I repeat, is not a voluntary
action, in fact it could be carried on perfectly well by this lower
sensori motor centre, which only now and then sends up a
message to s.ay it is doing its duty, in the same way as a sentry
calls out " All well " at intervals.

But to return. In consequence of the obvious fact that we
have two nerve organs, each more or less complete, some writers

have imagined that we have two minds ; and to the Rev. Mr.
Barlow, a former secretarj- of this Institution, is due the credit

of recognising the circumstances which seem to favour that view.

It was keenly taken up, and the furore culminated in a German
writer (who-e name I am ashamed to say has escaped me)
postulating that we possess two souls.

Now the evidence upon which this notion rests, that the two
halves of the brain might occasionally work independently of
one another at the same moment, was of two kinds. In the
first place it was asserted that we could do two dilTerent things

at once, and in the second place evidence was produced of people
acting and thinking as if they had two minds.
Now, while of course admitting that habitually one motor

centre usually acts at one moment by itself, I am prepared to

deny in toto that two voluntary acts can be performed at the

same time, and I have already shown what is necessary for the

fulfilment of all the conditions of volition, and that these con-

ditions are summed up in the word attention.

Further, I have already shown that when an idea comes into

the mind owing to some object catching the eye, that both
sensory areas are engaged in considering it. It seems to me I

might stop here, and say that here was an h priori reason why
two simultaneous voluntary acts are impossible ; but as my state-

ments have met with some opposition, I prefer to demon'trate
the fact by some experiments.

The problem, stated in physiological terms, is as follows :

—

Can this right motor region act in the process of volition, while

at the same time this other motor area is also engaged in a

different act of volition ?

Some say this is possible ; but in all cases quoted I have found
that subconscious or automatic actions are confused with truly

voluntary acts. I mean that such automatic acts as playing bass

and treble are not instances of pure volition, as the attention is

not engaged on both notes at once.

Consider for a moment the passage of the nerve impulses

through the brain that would have to occur. At the outset we
find that the sensory perceptive centres would have to be
engaged with t« o different ideas at once ; but Lewes showed
long ago that introspection tells us this is impossible, that " con-

sciousness is a seriated change of feelings," he might equally well

have said ideas. And again, we know that when two streams of

energy of like character meet one another, they mutually

arrest each other's progress by reason of interfering with the

vibration waves.

I will show directly that this is actually the case in the action

of the cortex when the above-mentioned dilemma is presented

to it.

The experiment I have devised for this purpose is extremely

simple.

A person who is more or less ambidextrous, and who has been
accustomed for a long time to draw with both hands, attempts

to describe on a flat surface a triangle and circle at the same
moment. I chose these figures, after numerous trials, as being

the most opposite, seeing that in a triangle there are only three

changes of movement, « hile in a circle the movement is chang-

ing direction every moment. To ensure the attempt to draw
these figures simultaneously succeeding, it is absolutely necessary

that the experimenter should be started by a signal.

When the effort is made there is a very definite sensation in

the mind of the conflict that is going on in the cortex of the

brain. The idea of the circle alternates with that of the tri-

angle, and the result of this confusion in the intellectual and
sensorial portions of the brain is that both motor areas, though

remembering, as it were, the determination of the experimenter

to draw distinct figures, produce a like confused effect, namely,

a circular triangle and a triangular circle. If the drawing is

commenced immediately at the sound of the signal it will be
found that the triangle predominates ; thus, if I determine to

draw a triangle with my left hand and a circle with my I'ight,

the triangle (though with all its angles rounded oft") will be fairly

drawn, while the circle will be relatively more altered, of course

made triangular. On the other hand, if the two figures are not

commenced simultaneously, it will be found that usually the one

begun last will appear most distinct in the fused result, in fact

will very mai-kedly predominate.
Now the course of events in such an experiment appears to

be clear.

The idea of a triangle and circle having been presented to

the intellect by the sensory centres, the voluntary effort to
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reproduce these is determined upon. Now, if we had a dual

mind, and if eacli hemisphere was capable of acting per se, then

we should have each intellectual area sending a message to its

own motor area, with the result that the two figures would be
distinct and comet, not fused.

The other evidence that I referred to above, which is

adduced in favour of the synchronously independent action of

the two hemispheres, is from the account of such cases as the

following. Prof. Ball, of Paris, records the instance of a young
man who one morning heard himself addressed by name, and
yet he could not see his interlocutor. He replied, however, and
a conversation followed, in the course of which his ghostly

visitant informed him that his name was INT. Gabbage.
After this occurrence he frequently heard M. Cabbage speak-

ing to him. Unfortunately M. Cabbage was always recom-
mending him to perform very outrageous acts, such as to give an
overdose of chlorodyne to a friend's child, and to jump out of a

second-floor window. This led to the patient being kept under
observation, and it was found that he was suffering from a one-

sided hallucination.

Similar cases have been recorded in which disease of one
sensory perceptive area has produced unilateral hallucination.

I cannot see that these cases in any way support the notion of

the duality of the mind. On the contrary, they go to show that

while as a rule the sensory perceptive areas are simultaneously

engaged upon one object, it is still possible for one only to be
stimulated, and for the mind to conclude that the information it

receives in this unusual way must be supernatural, and at any
rate proceeding from one side of the body.

To conclude, I have endeavoured to show that as a rule both
cerebral hemispheres are engaged at once in the receiving and
considering one idea. That under no circumstances can two
ideas either be considered or acted upon attentively at the same
moment. That therefore the brain is a single instrument.

It now appears to me that one is justified in suggesting that

our ideas of our being single individuals is due entirely to this

single action of the brain.

Laycock showed that the Ego was the sum of our experience,

and every writer since confirms him. But our experience means
(l) our perception of ideas transmitted and elaborated by the

sensory paths of the brain ; and (2) our consciousness of the

acts we perform. If now these things are always single, the

idea of the Ego surely must also be single.

THE FRENCH ASSOCIATION
nPHE fourteenth meeting of this Association has been held

this year in Grenoble, one of the most intelligent and
active French provincial cities, although it has not quite 25,000
inhabitants. It is situated on the banks of the Isere, one of the

principal affluents of the Rhone, and is the head city of the

Isere department.
The presidential address was delivered by M. Verneuil in the

municipal gymnasium in the very hall where girls and boys are

daily using horizontal and vertical bars. The actual President,

M. Verneuil, is a surgeon in large practice, who delivered a long
address on his profession under the title of " Confessions of a

Surgeon of the Nineteenth Century." After having tried with
much wit and force of expression to dispell prejudices current

against practitioners, he went so far as to argue that operations
are less frequent in France than in other lands, in spite of
animal vivisection being free.

M. Napias, the general secretary, read a long paper on the

scientific men wlio have died during the year, which has been
singularly fatal to French science, and he announced the crea-

tion of a section of public hygiene and medicine. This section

was inaugurated by an address of M. Chauveau, the Director

of the Lyons Veterinary School, on the choleraic vaccination by
Ferran. Not having been able to witness the operations con-
ducted by Dr. Ferran, the referee was not in a position \o give a

definite opinion on this all-important matter ; but he is satisfied

that Dr. Ferran has adhered faithfully to the principles esta-

blished by M. Pasteur. Although he may be assailed as lacking
correct information on the biological part of the question, none
of his assumptions can be considered as being in contradiction

with well-stated and observed facts. It is probable that his

method may be rendered les cumbrous and painful for the

patients, but credit must be given to him for his daring

possessed now of 20,000/., invested in public funds. The

amount of the annual subscriptions is 2250/., so it leaves a large

surplus for the publishing of the transactions and encouragement
given tu science.

It was announced that the present meeting should have to vote
on the fusion with the Association Franjaise, which was created
by Leverrier, and presided over by Milne-Edwards since the
great astronomer died. No successor will be given to Milne-
Edwards, as the two scientific bodies will unite.

The public lectures at the Sorbonne will continue, and a
scientific paper will be started, issuing in fortnightly numbers.
M. Rey, the Maire of Grenoble, delivered a complimentary

speech to the members of the Association, reminding them that
Grenoble was the site of the first Marcel Deprez experiments
after their short inauguration at Munich. The results of these
important experiments now continuing between Creil and Paris
are satisfactory.

In the section of anthropology M. de MortiUet discussed the
question of Tertiary man. He said the question was not to

know if man as he exists at the present day already exi-ted in

the Tertiary epoch. Animals certainly varied from one geo-
logical stratum to another, and these variations increased as the
strata were geologically distant. The higher the animals the
greater the variation. It was to be inferred then that man
would vary more rapidly than the other mammals. The problem
was not to discover exi>>ting man in the Tertiary period, but only
to find there an ancestral form of man a predecessor of the man
of historical times. The question was, Do there exist in the
Tertiary strata objects which imply the existence of an intel-

ligent being ? M. de MortiUet has no hesitation in saying there

do. These objects have, in fact, been found at two difterent

stages of the Tertiary epoch—in the Lower Tertiary at Thenay,
and in the Upper Tertiary, at Otta ; in Portugal, and at Puy
Courny, in Cantal. These objects proved that at these two
epochs there existed in Europe animals acquainted with the use
of fire, and able more or less to cut stone. During the Tertiary

period there existed, then, animals less intelligent than existing

man, but much more intelligent than existing apes. This
animal, to which M. de MortiUet gives the name of authro-
pHJiiqitc, or ape man, was, he maintains, an ancestral form of
historic man, whose skeleton has not yet been discovered, but
who has made himself known to us in the clearest manner by
his works. A number of flints were exhibited from the strata in

question, which had been intentionally chipped and exposed to

fire. After a long discussion, the almost unanimous opinion
was expressed "that after this meeting and discussion at Grenoble
there can no longer be a doubt of the existence in the Tertiary

period of an ancestral form of man !

*'

The sitting of the Sections took place in the Palace of the

University (Faculties).

NORTH AMERICAN MUSEUMS
A REPORT has just been issued on a visit to the Museums of
'*• America and Canada, by V. Ball, M. A., F. R. S., Director

of the Science and Art Museum, Dublin. Prof. Ball visited a

large number of institutions in various parts of North America, and
in his introduction says that he was impressed especially with the

system, thoroughness, and good order which a|)peared to pervade

the arrangements in the majority of these institutions. Many of

them are of late growth, but already posse s an astonishing

degree of vigour, while their supporters and officers look forward

in a spirit of great hopefulness to what must be described as

gigantic extensions of their spheres of usefulness in the fulure.

Largely dependent for their existence on the liberality of private

individuals, they take what aid they can get from the Govern-
ment, and it amounts, in the majority of cases, m.'rilv to State

recognition. Those of them which possess directly educational

functions claim an abundant harvest of good result^, and there

can be no doubt that the facilities which now exist for instruc-

tion in science and art are largely availed of in the pri.icipal

cities of America.
Mr. Ball did not happen to come across, if such institutions

exist, any which were in a condition of decadence from the apathy

and indifference of those for whose benefit they had been
established. On the contrary, several are unable, owing to their

means or room being limited, to receive all the pupils who
present themselves.

"That an interest in museums is largely felt in America is

not only evidenced by the number of them whicli are scientific-

ally conducted and the large number of persons who visit them,

but it is also proved by the existence of commercially-conducted
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museums, which are mere collections of curiosities ; these are

brought before the public in the true showman style, and there

is reason for believing are often very profitable as speculations.

Theonlyone of these which I visited is the well-known "Museum"
at Kiagara Falls, which contains a varied collection of natural

history and art objects. In a conversation with its manager, I

learnt many amusing particulars as to its history. When I

suggested to him getting casts of certain objects, he replied that

it would not do for him to exhibit anything but the genuine

articles to Americans."
The Smithsonian Institution was of course visited, and Mr.

Ball sums up its functions thus ;
—

"The policy of the Smithsonian Institution is to initiate

original plans for abstruse research, especially on lines not

occupied by other organisations. It freely gives its publications

and specimens without requiring an equivalent in return, and
places its boolis, apparatus, and collections at the disposal of

investigators and students in any part of the world. It has been
the chief promoter of scientific exploration and investigation of

the climate, products, and antiquities of the continent by the

United States ar.d State Governments, societies, and indivi-

duals.''

Of the National Museum, Washington, we are told it is the

authorised place of deposit for all objects of natural history,

mineralogy, geology, archaeology, ethnology, &c., belonging to

the United States, or collected by the coast and interior surveys,

or by any other parties for the Government of the United States,

when no longer needed fcr investigations in progress.

The contents of the Museum as they now stand have been
made up from the following sources :

—

" I. The natural history and anthropological collections accu-

mulated since 1S50 by the efforts of the officers and correspond-

ents of the Smithsonian Institution.

"II. The collectionsof the Wilkes' exploring expedition. Perry

expedition to Japan, and other naval expeditions.
" III. The collections of the scientific officers of the Pacific

Railroad Survey, the Mexican Boundary Survey, and of the

surveys carried c n by the engineer corps of the Army.
"IV. The collectionsof the United States Geological Surveys

under the direction of the United States geologists, Messrs.

Hayden, King, and Powell.
" V. The collections of the United States Fish Commission.
" VI. The gifts by foreign Governments to the Museum or to

the President and public officers, who are forbidden to receive

them personally.
" VII. The collections made by the United States to illustrate

the animal and mineral resources, the fisheries, and the ethno-

logy of the native races of the country on the occasion of the

International Exhibition at Philadelphia in 1S76, and the fishery

collections displayed by the United States in the International

Fishery Exhibition at Berlin in 1S80.

"VIII. The collections given by the Governments of the

several foreign nations, thirty in number, which participated in

the E.xhibition at Philadeli hia.

"IX. The industrial collections given by numerous manu-
facturing and commercial houses of Europe and America at the

time of the Philadelphia Exhibition and subsequently.

"X. The material received in exchange for duplicate speci-

mens from the museums of Europe, Asia, and Australasia, and
from numerous institutions in North and South America.

" The United States Geological Survey, under the direction

of Major Powell, at present has its offices in the Museum, but

they will shortly be removed to spacious quarters which are being

providtd for them in the city."

Of the Museum, &c., of the Academy of Natural Sciences,

Philadelphia, Mr. Ball gives the following interesting account :

—

" In a ' Summary History of the Academy,' by Dr. W. S. W.
Ruschenberger, dated 1877, we are afforded a full insight into

the origin and development of this, which is one of the oldest,

if not the premier, society of the kind established in America.
" Its foundation originated in meetings held by a few Phila-

delphian gentlemen in the years 181 1 and 1S12. Its opening

meeting took place on March 2t, 1812, and its objects, as then de-

fined were the pursuit and cultivation of science to the exclusion of

everything of a political or sectarian character. It was apparently

because of this last declaration that a considerable amount of

hostility was e.xcited in religious and other portions of the

Philadelphian community. The small band, consisting of fourteen

members and thirty-three correspondents, although they were

men engaged in business avocations, diligently pursued the aims

they had in view in spite of all opposition. Their library and

museum steadily augmented, and meetings were held and lectures

delivered for the discussion and dissemination of scientific

knowledge.
" After various vicissitudes during the troubled years which fol-

lowed, several removals to more commodious quarters took
place, and in 1826 the Academy moved to a building which had
been specially prepared for its reception, where two years later

it was enabled to throw open its museum, entrance to which,
from that time, for forty-two years, or up to 1870, was free to

the public for two days in each week. In 1S40 the museum and
library had again been removed to a building which had been
specially constructed for their reception at the cost of several

liberal friends of the Academy. Yet again in 1S76 a further

migration took place to the present building, which is built of

brick, faced with green serpentine, as are also many other public

buildings in Philadelphia ; the style of the architecture is Col-

legiate Gothic. The museum building and the v.iluable collec-

tions which it contains owe their existence at the present day
exclusively to the generous gifts and gratuitous labour of private

individuals.

"The functions of the Academy are varied, owing to the

diflerent directions in which it operates. Its leading character-

istics have been thus summed up :
' It is scientific because it

encourages original investigations to the extent of its ability, and
publishes whatever investigators may discover for the informa

tion of men of science. Its publications are made up entirely of

the reported results of original research.

"' It is educational because it gives gratuitous instruction to

the beneficiares of the Jessup fund, and opens its library freely

to students.

"'It is popular because it seeks to increase the taste for

natural science, and spread knowledge by opening its Museum
to the public'

"

Recently the byelaws of the Academy have been modified in

such a manner as to authorise the establishment of Professorships

whenever endowments adequate to their support shall be made.

Thirteen proposed Professorships are enumerated, and donations

towards an endowment fund are invited which may yield from

1500 to 3000 dollars a year for each year.

"The library consists mainly of works on zoology and

botany, but there is also a valuable collection of volumes on

Romsvn, Greek, and French antiquities, and the collections of

scientific perirdicals of learned societies, which have been largely

obtained in exchange for those of the Academy itself, is very

rich. In 1876 the library included about 25,000 volumes, since

which time it may be presumed that considerable additions have

been made.
"Under the direction of the Council of the Ac.idemy, the

Museum is at present administered by Dr. Leidy, who is assisted

by several other Curators. The internal arrangements, owing

to overcrowding and the old-fashioned form of the cases, which

have not been replaced from want of necessary funds, does not

at first sight commend itself as afibrding any useful hints with

reference to the subject of general Museum arrangement ; but the

contents of many of these cases, as is well known to many men
of science, are of great value, as they consist largely of types

from which species have been originally described. Here, for

instance, are to be found a portion of Gould's famous collection

of humming birds, many of Dr. Lea's types of unios, and Dr.

Leidy and I'rof. Cope's fossil vertebrates. Among these last, most

notable is the Hajrosaurus, an ideal restoration of which rears

its lofty frame in a prominent position in the main gallery.

More is now known as to the characteristics of those kangaroo-

like reptiles (Diinosaitrs) than was the case when Dr. Leidy

named this one after its discoverer, Mr. Foulke. The ornitho-

logical collection, which is one of the largest in the world, con-

tains, in addition to the humming-birds already mentioiied,

numerous rare specimens, one of them being the now extinct

Great Awk, of which there is another example in the New York

Museum of Natural History. The collection of shells which

is under the custody of Mr. Tyron is renowned for its extent

and value.
" The Herbarium is considered by good authorities to be one

of the richest, if not the richest, in the United States. In 1876

it contained upw.ards of 46,cx50 species of plants. It was com-

menced in 1812, since which time it has absorbed many private

collections, either given or bequeathed to it by their owners

or purchased out of funds provided by friends of the Academy.

Besides a general collection of minerals there is a special one

which was bequeathed by the late Mr. Vaux, who also left a

sum of money to provide an endowment fund for the p,iymenl
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of the salaiy of a curator and for the acquisitiDn of new speci-

mens. This collection, so libM-ally provided for, includes many
noble examples of rare minerals.

"The University of Pennsylvania possesses also a mineral

cabinet which is administered by Dr. Oenth, whose private

collection is probably in some respects unique, especially as

regards pseudomorphs and minerals which have been derived

from others by alteration. Here it may be mentioned that in

Philadelphia there are several important private collections of

minerals which have been acquired at great expense by their

owners—among them those of Dr. Lea and Mr. Bemment are

especially noteworthy. However scientific institutions may have

progressed in other parts of the United States of late years,

Americans cannot but admit the debt which their country owes

to the Academy of Natural Sciences for the leading part which

it has taken f jr so many years in the advancement of know-

ledge of the natural sciences."

Mr. Ball gives a somewhat detailed account of the American

Museum of Natural History, New York, which, however, we
need not quote, as we recently referred to it in some detail.

The well-known Massachusetts Institute of Technology,

Boston, was founded by charter in 1841, its objects, as sketched

out by its first President, Prof. Rogers, being threefold, namely,

the establishment of a Society of Arts, a Museum of Arts, and a

School of Industrial Science. The Society of Arts was the first

part of the scheme to be organised. It holds fortnightly meet-

ings, from October to May, the objects of which are to "awaken
and maintain an active interest in the practical sciences, and to

aid generally in their advancement and development in connec-

tion with arts, agriculture, manufactures, and commerce. " Dis-

coveries and inventions are described anl discussed at these

meetings. Judging from the titles and characters of the subjects

which have been communicated, the results of these meetings

are often doubtless of such a character as to confer great benefit

on the community at large. Abstracts of the proceedings are

]5ublished in the annual reports.

In the new building a spacious and suitable hall has been pro-

vided for an Industrial Museum ; but, although varied and
valuable collections have been made of material suitable for such

a Museum, it has been necessary to make use of them in the

different departments of the school, where they are placed so as

to be easy of access to teachers and students, which would not

be the case were the\ centralised in the main building. The
most important branch of the institution, Mr. Bill .states, which
has excited the admiration of si many visitors, is the School of

Industrial Science.

This school was founded in 1865, and two subsidiary schools

have since been organised under the control of the Corporation

of the Institute. These are, respectively, the Lowell School of

Practical Design and the School of Mechanic Arts. The studies

in the school "are so arranged as to offer a practical and liberal

education in preparation for active pursuits, as well as a thorough
training for most of the active professions."

The regular courses, each of four years' duration, are as

follows :
—

I. Civil and topographical engineering.

II. Mechanical engineering.

III. A. Mining engineering.

III. B. Geology and mining.

IV. Architecture.

V. A. B.C. Chemistry.
VI. Metallurgy.

VII, A. Natural history.

VII. B. Preparatory to the professional study of medicine.
VIII. A. Physics.

VIII. B. Electrical engineering.

IX. A. B.C. General courses.

Fn- proficiency in any one of these courses the degree of

Bachelor in .Science (,S.B.), in the course pursued, is conferred.

The first six of these courses and VIII. B. are distinctly pro-
fessional. The general courses IX. A. B.C. are for students who,
though not desiring to enter a distinctly scientific profession,

desire an education of a pre-eminently scientific character.
Advanced courses of study may be pursued with or without
reference to the higher degree of Doctor of .Science. Women
who are properly qualified are admitted to any of the courses of
the sch 5ol, and special laboratories in the different branches of
study have been provided for their use. Schedules of pre-
scribed studies in the various courses indicate very clearly the
wei ht which is given to the modern languages and other branches
of a liberal but strictly non-classical education.

The staft" of professors an! assistants is a large ani highly
competent one, and the practical part of the instruction appears
to be carried on in a very earnest and sound manner. Ta; fee

for regular students is 400 dollars per annum, to which in esti-

mating the total cost must be added board and lodging in the
town, books, instruments, and personal expenditure. There are
at present about 440 students on the roll. From the records of
the School it would appear that numbers of its graduates occupy
important positions all over the country, for which their special

training has qualified them.
The School of Mechanic Arts is for the benefit of those who,

from want of time or means, are unable to go through one of the
regular courses of the School of Industrial Science. "The
object is to develope the bodily and mental powers in harmony
with each other." Its exact and systematic method affords the
direct advantage of training the hand and the eye for accurate
and efficient service with the greatest economy of time. The
instruction in the mechanic arts given to each regular student at

present embraces :—I. Carpentry and joinery ; II. Wood turn-

ing ; III. Pattern making; IV. Foundry work; V. Iron
forging : VI. Vice work ; VII. Machine tool work. The
regular course includes two years of study in English, French,
and elementary mathematics and phy.ics. The general plan of

the School is founded upon the systens followed in the Imperial
Technical School of Moscow, the Royal Mechanical Art School

of Komotan in Bohemia, the Ecole Municipale d'Apprentis of

Paris, and the Ambachts Schoole of the principal cities of
Holland, modified, however, to suit local conditions. Ap-
plicants for entrance must be at least fifteen years old, and must
pass an examination in arithmetic, geography, and composition.

Fifty-six students have been on the roll during the current year.

The Lowell School of Practical Design was established by
the trustees of the Lowell Institute for the purpose of promoting
industrial art in the United States, but it is under the admini-
stration of the Corporation of the Institute of Technology.
Tuition is free to all pupils. A considerable degree of skill in

freehand drawing from nature and in the use of the brush is

positively required for entrance to the school, which does not

undertake to teach drawing
"Course of Sliiiy.—Students are taught the art of making

patterns for prints, ginghams, delaines, silks, laces, paperhang-
ings, carpets, oil-cloths, &c. The course is of three years'

duration, and embraces (l) technical manipulations ; (2) copying
and variations of designs

; (3) original designs or compo4tion
of patterns ; (4) the making of working drawings and finishing

of designs."

The school is provided with looms for different fabrics, and
the pupils have the opportunity of working their designs in

various materials. A constant supply of samples of novelties in

textile fabrics of all kinds is received from Paris. Those students

who, at the close of the half-j'ear, do not show evidence of pro-

gress are permitted to withdraw. Some sixty students have
received certificates from this school, and the majority of them
have found employment in various factories and other places of

business.

Among other institutions referred to in this Report are the

Harvard Museum of Comparative Zoology, the Meteorological

Museum, Harvard, the Peabody Museum, Connecticut, the

Peter Redpath Museum, Montreal, and the Geologic.il Museum,
Ottawa. The Report is illustrated by numerous views and
plans.

SCIENTIFIC SERIALS
KbnigUihe Gesfllschaft tier Wissensc/iaften, Gbttingen, January

to March, 1S85.—Memoir on Jacob Grimm, by F. Frensdorff.

—

On the optical properties of very thin metal plates, by W. Voigt.

—Seventh annual report on the treatment of ear complaints in

University Hospital, Gottingen, by Dr. K. Bvirkner.—A contri-

bution to the histoiy of the Papacy during the tenth centuiy, by
Ludwig Weiland.—On the electric conductivity of liquid solu-

tions in a state of extreme dilution, by Friedrich Kohlrausch.

—

On the Eris of Greek mythology, her outward appearance .ond

representation in p'astic art and literature, by Friedrich Wie-eler.

—On the theory of complex magnitudes formed of « units, by
R Dedekind.—The organic Aryan inflection of the locative

case singular of the n declension, by A. BezzenSerger.—On
Euler's integral in connection with Cauchy's "Memoire sur les

Integrales definies," by A. Enneper.—A demonstration of the
multiplication theorem for the determinants, by M. Falk.—

A
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contribution to the study of the sympathetic nerves in the higher
mammals, by Fr. Huth.—On some definite integrals by A.
Enneper.—On the maximum of a four-sided figure of given
dimensions, by A. Enneper.

Rendiconti del Reale Islituto Lomhardo, July 9.—Principles of
criminal law ; preventive measures and police offences, con-
cluded, by Dr. Raffaele Niilli.—The conflict between Julius
Csesar and the Senate, continued, by Prof. J. Gentile.—Direct
oxidation of the iodides and of ammoniacal and organic nitrogen,

especially by means of the bioxides of lead and manganese, by
Prof. E. Pollacci.—Effects of the phosphates and other fertil-

isers on the wheat crops, by Prof. Gaetano Cantoni.—An exposi-

tion of Riemann's memoir on the theory of the Abelian func-

tions, by Prof. Giulio Assoli.

SOCIETIES AND ACADEMIES
Edi.nburgh

Royal Society, July 20.—Mr. David Milne-Home, LL.D.,
Vice-President, in the chair.—Dr. Harvey Gibson read the

second part of his paper on Patella.—Prof. Tait read a paper by
the Rev. T. P. Kirkman on the unifilar knots with ten crossings

;

and also a paper of his own on the census of ten-fold knotti-

ness. There are 364 different forms of ten-fold knottiness,

when the crossings are alternately over and under, included in

124 types, 50 of which are unique, while 74 have multiple

forms.— Prof. Tait also communicated a paper by Me;srs.

Crocket and Creelnian on the thermal effects produced in solids

and in liquids by sudden large changes of pressure, and a paper

by Mr. W. Peddie on a method of determining the resistance of

electrolytes without endeavouring to prevent polarisation.

—

Prof. MacFadyean and Dr. G. S. Woodhead submitted an

account of the construction of the auricles of the pig's heart.

Beating of the heart and the superior vena cava may continue

under proper stimulation for a few hours after death.—Mr. A.

P. I.aurie communicated a note of the heat of solution of zinc

iodide. The heat of solution was determined by observations

of the electromotive force of a voltaic cell invented by himself

for the purpose.—Dr. J. McFarlane read a second paper on
pitchered insectivorous plants.—Mr. H. R. Mill, of the Scottish

Marine Station, read a paper on the salinity of the Tay estuary

and of St. Andrew's Bay.—The meeting, which was the last for

the session, was concluded by an address from the chairman.

Paris

Academy of Sciences, August 10.—M. Bouley, President,

in the chair.—Note on the chief momenta of terrestrial inertia,

by M. F. Tisserand.'—Remarks on the third part of the Map of

Tunis, published by the French War Office, and presented to

the Academy by Col. Perrier. The map is to the scale of

I : 200, coo, and the present sheets comprise the districts of

Gafsa, Mahares, Kebili, Gabes (Cabes), and Zarzis. Three
sheets only remain to complete the whole work, and for these

the surveys have already been made.—The sixth part of the

General Map of Africa, executed for the War Office to the scale

of I : 2,000,000 by Capt. de Launoy. This part contains eight

sheets comprising the districts of Tabora, Zanzibar, Livingstonia,

Vicloux, Mossamedes, Linyanti, Tete, Quilimane.'—Note on a

registrar of the calorific intensity of solar radiation (one illustra-

tion), by M. A. Crova. The apparatus here described is

intended faithfully to record the readings of an actinometer

giving the calorific intensity of solar radiation to which it is

directly exposed, while protected from the disturbing action of

the winds.—On the treatment of mildew {Peronospora vitis) by

means of sulphurous acid, by M. Emile Vidal.—A certificate,

prepared by Dr. Ferran and signed by several physicians,

respecting the results of anti-choleraic inoculations at Benifayo,

accompanied by a diagram showing the progress of the

epidemic before and after these inoculations, was presented

to the Academy, by M. F. Angla. Similar documents

are promised for other districts. A telegram was also received

from M. Paul Gibier regarding the experiments made by him

with hypodermic inoculations of the cholera bacillus.— Observa-

tion on Tuttle's comet, the return of which was noticed on

August 8 and 9 by M. Perrotin at the Observatory of Nice. —
Remarks on a demonstration of the law of reciprocity in mathe-

matical analysis, by M. A. Genocchi.—On the temperatures and

critical point of pressure for the chloride of ethyl, and another

series of homologous bodies comprising ammonia, gas, and the

three methylamines, by MM. C. Vincent and J.
Chappuis.—On

aqueous evaporation in a disturbed state of the atmosphere,

by M. Houdaille. — On a method of obtaining a true

standard volt ; cause of previous errors, by M. A. Gaiffe.

—Products of the oxidation of carbon by the electrolysis of

an ammoniacal solution, by M. A. Millot.—On certain alloys of

cobalt and copper, by M. G. Guillemin. The alloy with 5 per
cent, of cobalt is described as specially interesting, being capable
of resisting oxidation, malleable as ordinary copper, ten.acious

and ductile as iron. It might be largely used in the

manufacture of rivets, tubes, and a great variety of copper-

ware articles in daily use.— On the thermic phenomena
attending the transformation of the protochloride of chromium
into a sesqui-chloride, by M. Recoura.—On the crystallo-

graphic characters of the substituted derivatives of camphor,
by MM. P. Cazeneuve and J. Morel.—On a new species

of land turtle (Testtida yniphora) brought by M. Humblot
from the Comoro Islands, and presented by him to the

Natural History Museum of Paris, by M. Leon Vaillant.—On
the Brisingidae fished up from great depths by the Talisman
Expedition, by M. Edmond Perrier.—Position of the embryo
and formation of the cocoon in Periplaiieta orientalis. The
author describes the results of his observations, continued

throughout the whole formation and evolution of the egg of this

insect for the purpose of determining the exact relations existing

between the organic axis of the egg, the principal axis of the

embryo, and that of the maternal organism.— On the local treat-

ment of fibrinous pneumonia by means of intra-parenchymatose

injections, by M. R. Lepine.—On the cystitis and nephritis pro-

duced in the healthy animal organism by the introduction of the

micrococcus ure:e (Cohn) into the urethra, by MM. R. Lepine
and Gabriel Roux.—Note on the microbe of typhoid fever in

man, its cultivation and inoculation, by M. Tayon.—Transmis-

sion of pathogenetic microbes from mother to foetus, by M.
Koubassoff.—An explanation of the abnormal development of

the grape occasionally occurring in the'vineyards of the Vaudois

district, by M. f. B. Schnetzler.—On a specimen of pine found

embedded in the upper Tschingel glacier at an altitude of 2475
metres, far above the present zone of the pine in this region, by

M. Paul Charpentier.—Note on the employment of atmospheric

heat for the purpose of obtaining a motor power capable of

raising water to a certain height, by M. Ch. Tellier.
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THE LIFE OF FRANK BUCKLAND
Life of Frank Buck/and. By his Brother-in-Law, George

Bompas. (London : Smith, Elder, and Co., 1885.)

FEW Englishmen were unacquainted with the central

figure of this admirably written memoir. His

ubiquity as a lecturer and inspector, the happy self-forget-

fulness and adaptability of manner which associated him
with royal princes as readily as with seaside fishennen,

and the strong personality by which he permanently im-

pressed all who came in contact with him, made him
beyond all other men of his time the representative and

the preacher of the subject to which he devoted all the

energies of his life. That subject was natural history, a

term not without meaning even in the present day of

minute and subdivided scientific work, but conterminous

with science half a century ago, when comparative

anatomy was hardly known, when the microscope was

costly and imperfect, when the provinces of nature had
not been mapped nor its workers differentiated.

Frank Buckland was born a naturalist, into a home
crammed with animals, living, preserved, fossil ; his mother

a woman of rare intellectual accomplishment and scientific

taste, his father the first geologist of the age. At three years

old he could " go through all the natural history books in

the Radcliffe Library "
; at four we find him lispingly ex-

plaining to a Devonshire parson who had brought with

pride to Dr. Buckland " some very curious fossils," that

they were the vertebrae of an Ichthyosaurus ; at five he is

rapturous over the teleology of the " tongue-bone " in the

skeleton of a whale ; and in the archaeology of Worcester

Cathedral can find only one object of interest—the figure

of a lady who had been starved by a disease in the

throat.

At twelve he went to Winchester, not the least bar-

barous school of that barbarous scholastic time. He was
" launched," and " tin-gloved," and " toe-fit-tied," and
" tunded," and " clowed," and " watched out " at cricket,

and "kicked in" at foot- ball, living for two or three years

the wretched life of a college junior amid a mob of boys
not overlooked by any master and influenced by the bad
traditions of a savage past. He used to say that it had
done him good, had cured him of "bumptiousness" and
arrogance, but he cherished painful memories of indi-

vidual tyrants and of special acts of tyranny, and was
wont when a senior boy to criticise with a bitterness alien

from the ordinary conservatism of schoolboys the coarse-

ness of a system which turned a gentleman's son, bred in

the refinement of a cultured home, into an abject domestic

serf.

Buckland's fagging days over, he was happy, for he could

follow his bent undisturbed, and the pages which describe

his later Winchester life are amongst the most amusing in

the biography. Fond of school work he was not ; he
was, in fact, looked upon as a " thick," and his com-
pulsory fagging experiences had given him a dislike for

games. But he wired trout and eels in the clear Itchen

streams, dug out mice on " Hills," chased badgers on
Twyford Down, skinned and dissected cats, moles, and

Vol. XXXII.—No. 826

bats, articulated skeletons, baked squirrel pies, and cooked

mice in batter. A buzzard, an owl, and a racoon tenanted

his lockers in " Moab," a viper lived in his " scob

"

amongst his books, his hedgehogs kept open a perpetual

fosse at the base of the college wall, and a regiment of

tame jackdaws looked up to him as their patron. On
"Saints' days" he attended the Winchester Hospital)

bringing back gruesome fragments of humanity in his

pocket- handkerchief, talked medical language, treated con-

fiding boys professionally. Applying for admission to the

sick house on behalf of a patient who had partaken too

generously of " husked gooseberry fool," he informed

the surprised second master that the invalid had a
" stricture of the colon ;

" he was wont to offer sixpence

to any junior who would allow himself to be bled ; and he

treated surgically a football-wounded shin with such

results that the leg when shown eventually to a doctor

was pronounced to be in imminent danger of ampu-
tation.

The Winchester life found fuller development at Oxford.

No one who knew Frank Buckland there will forget those

merry breakfasts in the corner of Fell's Buildings ; Frank
in the blue pea-jacket and the German student's cap,

blowing blasts out of a tremendous wooden cow-horn :

the various pets who made it difficult to speak or move :

the marmots, and the dove, and the monkey, and the

chamseleon, and the snakes, and the guinea-pigs, and the

after-breakfast visits to the eagle or the jackal or the

bear or the pariah dog in the little yard outside. His

Long Vacations were spent in Germany, whence he

brought back little besides collections of red slugs and
green frogs ; in 1848 he entered at St. George's Hospital,

and in 1854 was gazetted Assistant-Surgeon to the second

Life Guards.

The next eight years were very pleasant ones. His

father's position as Dean of Westminster threw open to

him all the best society in London : we read of parties

at Miss Burdett-Coutts's, at the Duke of Wellington's, at

Chief Baron Pollock's ; microscopic evenings at Dr.

Carpenter's i walks around the Abbey with Prince Albert

;

conversations with Sir B. Brodie, Mr. Gladstone,

Whewell, Whately, Prof. Owen, Sedgwick, Bunsen,

Ruskin. He was beginning to feel his strength and

strike out his line in life ; in these years he wrote his

first magazine article, delivered his first lecture, published

his first book. In 1865 he resigned his commission,

married, took the house in Albany Street which he has

made historic, started Land and Water, devoted himself

to fish culture, became Inspector of Fisheries, and worked

in his vocation till 18S0, when he died at the age of fifty-

four, worn out by excessive overwork and by the exposure

to wet and cold in all seasons which his professional

duties, as he interpreted them, involved.

His power as a lecturer was unrivalled. He could

keep an audience in ecstasies of laughing enjoyment for

two hours at a stretch. He had inherited his father's

remarkable felicity of illustration ; his own keen delight in

his subject was contagious, his comedy incessant and irre-

sistible. Never was a memory more stored with interesting

facts. He was all eyes ; noted everything, remembered

everything, used everything. Through London streets,

as he surveyed them from his favourite seat on the knife-

board of an omnibus, on the walls of exhibitions, on sea-
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coast, river-shore, and hill-side, in the belfry at Ross,

b)' Dean Gainsford's grave—phenomena which others

overlooked or passed as trivial were by him pounced upon
and analysed and made to bear fruit in discovery and
correlation and historical association and practical scien-

tific use. Of human prodigies in every department he was
the recognised Proxenus and patron. IMiss Swann the

giantess and her husb:ind Captain Bates the giant, and
the Two-headed Nightingale, and the Siamese Twins,

and the New Zealand Chiefs, and Fatima, and Zarififa,

and Julia Pastrana the hairy woman, and Benedetti the

sword swallower, and the Wild Man of the Woods, and
the man who could sing two notes at once, and the man
who could drink a bottle of milk under water,—all looked
up to him as a father, or sat as guests at his table. He
came by degrees to be accepted as an Arbiter mon-
slrorum; as the necessary referee whenever any strange

revelation or any novel puzzle presented itself in the

world of nature. If a whale ran on shore at Gravesend,
or a dolphin at Heme Bay ; if an unusual sturgeon or

tunny was consigned to a London fishmonger ; if the

lawyers at Nisi Prius were at issue whether a hole in a
ship's bottom could have been made by the beak of a

swordfish, or the Gloucester Magistrates hesitated over

the identity of elvers with young eels ; if a sick porpoise

arrived at the Zoological Gardens in a condition requiring

brandy and water to be exhibited internally and caustic

applied without ; if the Chief Rabbi felt searchings of

heart as to whether oysters might for edible purposes be
inserted in the Mosaic catalogue of things that creep ; if

a sea-lioness were ill in the Aquarium, or a plague of

frogs occurred at Windsor : if search were required for

John Hunter's coffin in .St. Martin's Church, or the

skeleton of William Rufus had to be exhumed in

Winchester Cathedral,— it was inevitable that Frank Buck-
land should be telegraphed for first of all. And the influence

he exerted was often highly beneficial. To his interference

we owe the close time for seals and the Bill for the pre-

servation of marine birds. A description in Land and
Water of a neglected Museum at Canterbury shamed the

Curator into setting it to rights ; his good-humoured
criticism, from a naturalist's point of view, of the pictures

in the Royal Academy, taught the artists beneficially that

an eye as keen as Ruskin's was noting their performances
in a region beyond Ruskin's reach.

His home in Albany Street was one of the sights of

London ; but to enter it presupposed iron nerves and a

stomach like those of Horace's reapers. Iron nerves

—

for. introduced at once to some five-and-twenty poor
relations, exempt from shyness and deeply interested in

your dress and person, to Jacko, and the Hag, and the

Nigger, and Jenny, and Tiny, and the parrot and the

jaguar, and the laughing jackass, and Jemmy the suricate,

and Dick the bear, and Arslan the Turkish wolf-dog,

you felt, like Jaques in the play, as if another flood were
toward, and the animals were parading for admission.

Dura ilia—for the genius of experiment, supreme in all

departments of the house, was nowhere so active as at

the dinner-table. We read of panther chops, rhinoceros

pie, bison steaks, kangaroo ham, horse's tongue, elephant's

trunk ; of whale boiled with charcoal to refine the flavour
;

of tripang and lump-fish ; of stewed whelks and land-

snails, roasted hedgehog, potted ostrich. We notice in

the diary such entries as " seedy from lump-fish ; " " very

poorly indeed, effects of horse;" and we sympathise

with a departing guest who notes—" tripe for dinner

—

don't like crocodile for breakfast."

He was the Samson of science; the "Sunny One"
amongst saz'ants, as was Manoah's son amongst
judges ; roars of genial laughter accompany the heroism

and the feats of both. But the comic recollections which

surround him ought not to mask the serious admiration

which is his due ;— first, as a public teacher, circulating

popular science, generating field clubs and microscopical

societies, preparing a public to appreciate and to support

the more purely scientific labourer ; secondly, as a

material benefactor, raising in fifteen years the com-
mercial value of English and Scottish salmon to the

extent of 100,000/. per annum ; thirdly, as having in a

manner rare, if not unique, passed behind the veil which

hangs between us and the animal creation. He under-

stood their gestures and expressions as we interpret those

of one another, and they understood him in their turn
;

the creatures at the Gardens, the beasts at Jamrach's, the

pets at home, seemed to know him in a human fashion
;

his dying words—" God is so good to the little fishes that

I do not think He will let their inspector suffer shipwreck

at the last "—show his identity of feeling with them ; no

one could talk to him long without a strangely new and

reverential sense of brotherhood with these existences who
were to him so entirely fraternal as people of his Father's

pasture and sheep of his Father's hand. Science has had

very many greater sons ; none more simple, modest,

blameless ; none more genial, more humane, or more

beloved. W. Tuckwell

COMPENSATION OF COMPASSES
Practical Guidefor Compensation of Compasses witiiont

Bearings. By Lieut. Collet, French Navy, Tutor in

the Polytechnique School of France. Translated by

W. Bottomley. With a Preface by Sir W. Thomson,
F.R.S., &c. (Portsmouth : Griffin and Co., 1885.)

THIS work appears in its English garb under the

auspices of Sir W. Thomson.
In the published instructions for the adjustment of his

patent compass. Sir W'illiam Thomson gives short direc-

tions for the use of the deflector, an instrument to faci-

litate correcting that compass by magnets and soft iron

when neither bearings of sun nor terrestrial objects can

be obtained. With this deflector a fog is not the un-

welcome visitor it generally is, for with the fog there is

often a smooth sea, a condition favourable to a successful

use of this delicate instrument.

As an invention of Sir W. Thomson it is certain that

the inquirer into the use of the deflector will at once be

disposed to look for an instrument theoretically correct in

conception and of great refinement in construction. The
useful work of fully describing the practical applications

and several uses of this instrument has, however, been left

to an able writer on subjects connected with the compass
in iron ships—Lieut. Collett, of the French Navy—and

the book now under review is the result.

It may be remarked that Sir W. Thomson, in the

preface, fully recognises it as a complete and able exponent
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of the uses of this deflector, which is an important point

to those desirous of using the instrument.

In four chapters of his Practical Guide M. Collet has

given, in detail, practical rules for correcting the errors

of the compass without bearings, illustrated by numerous
examples, and including instructions for the graduation of

the deflector, or measuring the magnetic force for each

division of its scale. Collected in a tabular form, the

results of this graduation will be found of great use to

observers, and of the five advantages arising from it

enumerated by the author, not least is that which gives

an approximate value of the coefficients of deviation.

This would prove aiseful when the observer, wishing to

leave the magnets undisturbed, required only to know if

any change of deviation had taken place.

Another advantage of this graduation is that it forms an

additional method ofmeasuring the diminution of the mean
directive force of the compass on board ship as compared
with that on land, or the term X of the text-book. X is a

necessary element in the exact correction of the heeling

error— a part of the correction to which the author de-

votes a chapter, as it rightly comes under the denomina-
tion of a compensation requiring no bearings.

Lieut. Collet, in his introductory chapter and elsewhere,

strongly urges that the deflector, concerning the uses of

which he has written so fully, should in the immediate

future become the chief instrument used in the compen-
sation of compasses, on account of the rapidity and
sufficiency of precision with] which it may be made, and
that it be adopted for frequent if not daily use on board

ships at sea. Before remarking on this proposal it may
be as well to inquire into the present customs with regard

to the standard or navigating compass at the time of its

first compensation and subsequent changes of deviation.

In the Royal Navy the adjustment of compasses is

invariably made by bearings, and the instances are rare

when the adjustments of the standard compass alone,

including the final swinging of the ship, occupy more
than an hour or two with results absolutely correct. Sub-

sequently to this one adjustment the compensating mag-
nets are not moved during their three or four years'

period of service, but the deviations of the compass are

carefully observed on all occasions when bearings can be

taken—in other words, from day to day—and noted for

guidance when bearings cannot be taken. In the Mer-
cantile Marine a large nimiber of ships are fitted with Sir

\V. Thomson's standard compass with the accompanying
magnets adjustable at pleasure. This compass is often

compensated by experts in the use of the deflector and

the magnets left in a given position.

Now, w'hat is the almost universal practice of the com-

manders of these vessels subsequent to this adjustment

by means of the deflector ? They observe the deviation

frequently by day and night when possible, note the

results in a compass journal for present and future

guidance, and object most strongly to any alteration of

the magnets.

In the paragraph headed "Weather" it will be seen

that a moderately smooth sea is required when using the

deflector, and in another place it will be seen that it is no

certain guide to navigation unless observations are made
on all the cardinal points. The question therefore arises.

Are the necessary conditions for using this instrument

often available in the North Atlantic and "roar.ng

forties," when bearings are at times unobtainable for some
days ?

The result of the foregoing consideration is to show
that there is long custom of very practical men—and pos-

sibly prejudice—to overcome before Lieut. Collet's future

of frequent use of compensation without bearings becomes
general.

The nautical world has had the deflector as invented

by Sir \V. Thomson before it for some years ; it now has

an excellent practical guide to its use in the book under

review, and it remains to be seen how far that world will

avail itself of the invention.

It may probably suggest itselfto some mindsthat the book
would lose none of its value by being shortened somewhat
in detail ; indeed, the shorter the better, if combined with

accuracy for the practical navigator, and should a new
edition be required the translator who has done his part

well, and knows the deflector thoroughly, will perhaps try

his hand at the work of condensation.

THE FORBES MEMORIAL VOLUME
III MemoriaiJt. The collected Scientific Papers of the

late William Alexander Forbes, M.A., Fellow of St.

John's College, Cambridge, Lecturer on Comparative

Anatomy at Charing Cross Hospital, Prosector to the

Zoological Society of London. Edited by F. E. Beddard,

M.A., Prosector to the Zoological Society of London.

With a preface by P. L. Sclater, M.A., Ph.D., F.R.S.,

Secretary to the Zoological Society of London. (London:

R. H. Porter, 1885.)

THE death of Alfred Henry Garrod at the early age of

thirty-three was a great misfortune to the cause of

zoology in this country. But that his distinguished suc-

cessor, William Alexander Forbes, a man full of vigour

and in the best of health, should have suddenly suc-

cumbed to the influence of a pernicious climate at

the age of twenty-eight, was perhaps a still more severe

blow, and one that will long be felt by the naturalists of

the present day. We do not seek to compare Forbes

with Garrod, but it must be recollected that Forbes was

a man of undoubtedly strong physique, for whom there

was every prospect of a long and successful career. There

can be not the slightest doubt that, had he not lost his

life from the accidental force of circumstances, Forbes

would ha\e left a considerable mark on the progress

of science As regards natural history at least, if

not in some other matters, Forbes was a universal

genius. Of the whole zoological series he had an

enormous knowledge, ranging from one end of the animal

kingdom to the other. Possessed of a most retentive

memory and of an abundant stock of energy, he

was unremittingly at work on his favourite subject,

and ne\er forgot what he had acquired either by reading

or by experience. Not only was he thoroughly up in

zoological literature, but he was also an accurate observer

and a diligent collector in the field, where nothing came

amiss to him. Mammals, birds, butterflies, and beetles

were perhaps the groups which he knew best ; but Forbes

had, as already stated, an excellent general knowledge of

the whole animal series. Whatever novel object might be

shown to him he was very rarely at a loss for its
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correct name, nor for where to refer to for information

about it.

It can thus be well understood, even by those who
never had the good fortune to know Forbes, that the loss

of such a man was keenly felt by his numerous friends

and fellow-workers. Soon after his death, in 1883, it was

resolved, at a meeting of the Zoological Club, that some
sort of memorial of him should be carried out. After

due consideration of the question it was unanimously

determined by the Committee to whom the subject was

referred that the best scheme would be the republication

of Forbes's numerous papers in a connected form. This

had been the course adopted in the case of Garrod, who
had preceded Forbes in the Prosectorship of the Zoo-

logical Society of London. It was found that Forbes's

contributions to science would make a volume of about

the same size as the scientific papers of Garrod, and

would not, it was believed, be of inferior interest.

The memorial volume, prepared and issued under these

circumstances, contains sixty-seven papers published by

Forbes in dift'erent periodicals from 1875 to 1882. The
original illustrations have been in every case reproduced,

and to increase the usefulness of the reprint, exact

references to the paging of the original articles are added

in the margin. At the end of the volume is given Forbes'

last journal, reprinted from the Ibis for 1883, and contain-

ing a most interesting account of his observations during

his fatal expedition up the Niger. Forbes died at Shonga,

one of the stations of the United African Company on

that malarious river, on January 14, 1883. Up to two

days before his death the entries in the journal are in his

own writing. The fatal termination of his illness, recorded

by another hand, concludes the volume.

OUR BOOK SHELF
Elementary Algebra for Schools. By H. S. Hall, B.A.,
and S. R. Knight, B.A. (Macmillan, 1885.)

This is, in our opinion, the best cleiiientary Algebra for

school use. It is the combined work of two teachers who
have had considerable experience of actual school teach-
ing, aided by the advice of such men as the present Head
of Clifton College, and so successfully grapples with
difficulties which our present text-books in use, from their

authors lacking such e.xperience, ignore or slightly touch
upon. Up to the point to which the subject is carried in

this volume, it is treated with sufficient completeness for

ordinary school purposes : the last four chapters present
a somewhat concise account of ratio, proportion, and the
progressions, which, however, covers enough ground for

the ordinary examinations which schoolboys have to

encounter. The authors propose to treat these parts in

fuller detail in a Higher Algebra, which they are preparing.
We do not propose to examine the book at any length, but
confidently recommend it to mathematical teachers, who,
we feel sure, will find it the best book of its kind for

teaching purposes. Many subjects of interest are also

treated of, and a vast collection of (3500) examples will

furnish ample exercise for the boys, and save the teacher
the trouble of concocting illustrations of the best methods.
.Answers are furnished at the end, so that those teachers
who do not care that their pupils should have them handy,
may have them sewn up.

Key to the Elements of Euclid. By J. S. Mackav, M.A.
(W. and R. Chambers, 1885.)

This is a most valuable pendant to the edition of the
" Elements" which we recently had occasion to notice so

favourably. It is a book of nearly the same size as the
'• Elements " and yet contains, in consequence of the

general omission of diagrams, solutions of the very large

collection of admirable deductions which Mr. Mackay
collected for the student in that work. De Morgan's
words, quoted in the stiort preface, furnish ample ground
for the omission of figures :

" I am satisfied, from
sufficient trial, that when proper description of the dia-

gram is given in the text, the person who draws his own
diagram from the text will arrive at the author's meaning
in half the time which is employed by another to whom
the successive appearance of the parts is prevented by
his seeing the whole from the beginning."

The Essentials of Histology. By E. A. Schiifer.

(London : Longmans, Green and Co., 1885.)

This will prove a useful book for students. It is

arranged in forty-two lessons and appendix. Each
lesson commences with a short statement of methods for

the microscopic examination of the tissue described in

the lesson. All simple tissues and organs are thus

passed in review, and their most essential characters are

succinctly described and illustrated. It is to be regretted

that Prof Schafer has deviated from the customary plan

of giving some kind of reference both for the text and
the illustrations. The latter are mostly taken from
Prof. Schafer's portion of Ouain's .Xnatomy, and their

original source, although mentioned in Quain's, is here

omitted.

An index at the end of the book would be a desirable

addition.

E. Klein

An Atlas of Practical Elementary Biology. By G. B.

Howes. (London: Macmillan, 1885.)

The anatomical drawings of Mr. Howes have foi some
years been well known in all laboratories where animal
morphology is taught. In his " Atlas of Elementary
Biology" he has now published a very complete series of

figures illustrating the chief of those animal and vegetable

types which are generally given to students in their first

session. The need for such a work as this is well known
to every one who has any experience of biological teach-

ing ; and the name of its author is a sufficient guarantee
of the careful accuracy and artistic excellence of the

drawings it contains. The low price at which a student's

text-book must necessarily be sold has precluded the use

of colour, which might in a few cases have given some
additional clearness to the figures ; but all that could be
done with black and white has been done, and every
figure is evidently a faithful copy of an actual dissection,

such as a student may reasonably hope to repeat for

himself
In the case of every animal chosen, a series of

drawings sho«'ing the gross anatomy of the adult

is followed by a few illustrations of the minute
structure of its tissues, and of its main developmental
features.

The drawings of adult anatomy are throughout excellent

;

the others, though the size of the work has somewhat
restricted their number, will probably suffice for most of

the needs of commencing students. It is however to be
regretted that there is no figure showing the minute struc-

ture of the gill in Anodon, and also that Mr. Howes has
not been able to accept Spencer's statement as to the

conversion of the frog's blastopore into the permanent
anus.

The botanical portion of the Atlas contains an admir-
able series of figures, showing the structure of the plants

described in Hu.xley and Martin's well-known text-book,

and completes a work which cannot fail to be of the

greatest service both to teachers and to students of

biology.

W. F. R. W.
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LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep the'.r letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance even

of communications containinginterestingand no7tel facts.'^

Radiant Light and Heat

I AM sure that all students must be grateful to Prof. Balfour

Stewart for his exposition in last week's Nature (p. 322) of the

errors and absurdities into which recent scientific men had
fallen, and out of which they are now groping their way. But

if it be not trespassing too much on his good nature, may I ask

him one or two questions in order to further educe his views on

points which he cannot but have given much thought to, though

they are points which, without further explanation, some of us

are liable to misunderstand. We have some of us had the

"advantage of being wrong first, " combined with the further

advantage of thinking ourselves right, but I for one will now
gladly admit that I was wrong, if I may thereby hope to join

"the generation which is right."

The following are the five points I wish to receive help in

understanding :
—

(12) " It is absurd to suppose that particles of air are shot . . .

with a constant velocity of 1 100 feet a second."

I am disposed to agree ; but am unable to see clearly how far

this absurdity destroys the validity of the so-called "kinetic

theory of gases," and of the mode in which sound is considered

to be conveyed by such a medium, if indeed it is still so

considered at all.

(b) "Can it be thought that hot bodies emit myriads of very

small particles, which pass through space with the enormous
velocity of 187,000 miles per second ? Or again, is it likely

that this velocity should be precisely the same for all bodies and
for all temperatures ?

"

I should say it was highly «<«likely, in fact, that the idea is

ludicrously absurd. This is a triumphant refutation of the

corpuscular theory, but I am rather troubled by the thought that

the argument seems equally to refute the wave-theory, if for

"particles" in the above sentence, we substitute the word
"waves." I know it is only my stupidity which causes me to

feel this difficulty.

Again, it sometimes seems to me that the undulatory theory

itself requires a good deal of "propping up ;
" and that several

phenomena—for instance, " aberration "^explain themselves

more easily and simply on the corpuscular.

(<) In speaking of the " transmutation of visible energy into

heat," we are surely justified in calling heat " invisible energy
"

in contradistinction to the other ; but, suppose the blow is so

intense as to make a flash, are we to consider that flash as part

of the invisible energy which has been " created," or are we to

consider it a portion of the visible energy which has escaped

destruction ? The notion of a certain quantity of visible energy

disappearing from the universe at one place, and an equivalent

quantity of invisible energy being simultaneously created at

another, is so beautifully simple and satisfying that I am sure

the process can be made quite clear to any mind of common
intelligence with a little more trouble.

((/) "This train of thought enables us . . . to assert that

there is a definite mechanical relation between the amount of

heat which leaves a hot body as it cools, and the radiant energy
which accompanies the act of cooling."

I fear I am too stupid to understand this sentence. As I read

it, it sounds like the following :
—"Thei-eisa definite mechanical

relation between the number of people which leave a train as it

empties, and the number of people who get out o^' it and go
away during the act of emptying." And the paragraph seems
to go on thus :

—
" If, for instance, ten people get out of a train,

and all of them enter an omnibus so as to be entirely absorbed

by it, then, while the train has become ten people emptier, the

omnibus has gained an equal number and has become ten people

fuller."

I know that this is absurd, but I am unable to seize the point

properly, and therefore venture to put my difficulty in this plain

and outrageous way.
(e "Radiant heat is physically similar to radiant light, the

only difference being that its wave-length is greater, and its

refrangibility less, than those of light."

May I ask if it is known hcnu much greater " the wave-length
of radiant heat " is than " those of light " ? The modern dis-

tinction between them is evidently so simple and numerical that

it must be possible to definitely draw the line and to specify the

exact wave-length which characterises each, or at any rate which
partitions the one from the other.

Similarly it would be a help to us students to have the re-

frangibility of radiant heat specified and distinguished from those

of light, too.

There are one or two other matters concerning which I should

have been glad of further information : but I will not now
trespass further upon your space or upon the good nature of the

professor. A Student

In reply to the remarks of a student I may state as

follows :

—

[a) In the kinetic theory of gases the pressure of a gas is

regarded as being due to a bombardment by the molecules of

the gas, and the velocity of sound in any gas can by this theory

be shown to be definitely related to the velocity with which
these molecules move about.

{b) It is no doubt true that the demonstration of " aberration
"

on the corpuscular theory of light is of a simpler nature than its

demonstration on the undulatory theory, but I have yet to learn

that the geometrical simplicity of 2. demonstration is always a

characteristic of truth. The question is rather, Can "aben'ation "

be shown to be a legitimate consequence of the theory of undu-
lations quite apart from the mathematical difficulty or easiness of

demonstration ? If the demonstration is valid its easiness can

wait.

(c) While admitting that our nomenclature regarding energy

is of a temporary nature, I have hitherto confined the term "in-

visible energy " to that kind of energy the motions constituting

which are on so small a scale and so rapid that they cannot by
any means be rendered visible. No doubt we see a red-hot

body, but we do not and cannot see the motions of the individual

molecules of the hot body.

(r/) The train of thought referred to was that which concluded

that the particles of a hot body (like those of a sounding body)

are in a state of vibration and (in both cases) communicate their

energy of vibration to a medium which surrounds them. It is

thus a question regarding energy, therefore a mechanical ques-

tion, and we are thus entitled to assert that there is a definite

mechanical relation of equivalence in energy between the

amount of absorbed heat which leaves a hot body as it cools

and the radiant energy which accompanies the act of cooling.

We have now so clear and definite a conception regarding

energy that "A Student's" simile of a train and an omnibus

represents the truth, and it may perhaps look a trifle ridiculous

to assert such an obvious equivalence. But my remarks were

partly historical, and to the physical student of a past genera-

tion the equivalence would not be equally clear. The meaning

is that the radiant heat and light given out by a body when
cooling, measured in any way you like and used up in any way
you like, will always be mechanically equivalent to the amount

of ordinary heat which the body has lost.

(e) Your correspondent asks how much greater the wave-

length of radiant heat is than that of light. Let me refer him to

a diagram which was given in a recent number of Nature in

illustration of a lecture by Prof. Langley, and which will like-

wise be reproduced in the course of this present series of articles.

Balfour Stewart

Pulsation in the Veins

The writer of a very long and exhaustive article on "The
Heart," occupying forty-one p^es in Rees's "Cyclopaedia,"

quotes, .among other authorities, Bichat, who says "that the

blood, when it has arrived at the veins, is no longer influenced

by the heart's action ; consequently these vessels have no pulsa-

tion" . . .
" that the blood's return in the veins is involved in

an obscurity ;
" and he propounds as a " contrast " " the fact of

general pulsation in the arteries, the absence of this in the

veins." The writer of the article states that "many authors,

particularly Haller, considering that this [the venous] system

has no agent of propulsion, have ascribed to the veins some

peculiar structure " of which the evidence is insufficient; also

" that there is no analosv to the course of the blood in the
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arteries where the aclion of the heart produces the whole effect,"

and adds : "There is much obscurity on the subject, as well as

in the course of the blood in the general veins ; and every

judicious mind cannot fail to observe that there is a great vacuum
to be filled up."

The object of this paper is to contribute to the solution of this

niyster)'—first by proving that there is pulsation in the veins,

and that therefore the heart's action is directly concerned in the

return of the venous blood, and secondly, by suggesting the

mode in wh.ich it is exeried.

I had observed that, on very close and careful [inspection,

there was in the veins (in those at the back of the hand, for

instance) a visible though exceedingly delicate pulsatory undula-

tion ; but so minute that I have generally (but not always)

failed to show it to others. It therefore beca'ne desirable to

devise some means by which the fact might be made more
manifest.

In the first instance I lequested a lady, who was unable to

perceive any pulsatory movement in the veins on the back of

her hand, to feel and silently count her own pulse while I

counted aloud the beats as indicated by what I could perceive in

those veins. She was surprised to find that my counting corre-

sponded exactly with liers, but observed that the bea^s of her

pulse came intermediately and al'enialely with my counting.

This I had not thought of or suggested. But it is, in fact, what
would be the necessarj- result of the heart's action, and corre-

sponds with its a'teriiatf contraction and dilatation.

In order to make more evident this venal pulsation the fol-

lowing experiment was successfully tried :—A small piece of

silvered glass (about i inch by J inch) was made to adhere to

the surface of a swollen vein on the hand in such manner that

one edge of the glass rested on the central ridge of the vein,

while the other was in contact with the surface clear of the

visible vein by the side of it. This, applied in the sunshine, of

course aflbrded a spot of light, the movement of which reflected

from the mirror, would indicate the slightest tilting of its plane

by the undulating action of the vein, and the result was beauti-

fully conclusive. The light spot vibrated in accordance with

the pulse, and its vibrations were in the direction which cor-

responded with the tilting which should be the result of the

position of the mirror in relation to the vein. Then a second
mirror was applied on the opposite side of the vein, and the

^^brations of the light spot took an opposite direction, which was
to be expected, as the result of a tilting anticlinal to the first.

A mirror placed on the knuckle (where are m veins of sensible

importance) showed no sensible vibration. Thus the objection

which I anticipated, that the vibration of the light spot might
be caused by the general response in the limbs to the ordinai-y

arterial pulsation, is answered by the evidence that a varied

position of the mirror in respect of an individual vein was pro-

ductive of a correspondingly varied motion of the light spot.

If, then, it is proved that, notwithstanding all previous

authorities (to which I have had access), pulsation in

the veins does exist, pulsation corresponding in rhythm
with that of the arterial system, it becinies a corollary

that the heart's action does extend to the motion of the

blood in the veins, and an evident solution of the mysteiy of

the return of the blood from the extremities appears to i-esult.

The expulsive effect of the heart's contraction is familiar, but the

effect of its expansion, much in consequence of the venous pul-

sation having been unseen and denied, has been, as far as I

know, ignored. Every one knows how an indiarubber ball

syringe is filled by its expansion after compression. Apply this

analogy to the expansion of the heart, and the return of the

venous blood, the valves in the veins cooperating, would be
equally certain. But this involves the existence of a correspond-
ing venal pulsation, the supposed absence of which supported the

theory that the direct action of the heart was limited to the

arterial system.

I add some diiections for the successful trial of the mirror
experiment. The pulsatory motion is ytxy small, and the

action of neighbouring veins seems to cause parts of the surface

to be neutral in respect of the displacement of the plane of the
mirrors. It is, therefore, desirable to search experimentally for

the best place for them ; that is, where the resulting displacement
becomes most evident ; also the use of some sort of vigorous
movement of the body or limbs, such as would cause a general
exaggeration of the heart's action, naturally causes the vibrations

of the light spot to become more conspicuous. The hand should
be supported in the most steady manner, otherwise the pulsatory

vibration becomes mixed up with an indefinite movement of the

light spot due to general unsteadiness. The mirrors should not

be more than % inch square or thereabouts. The silvering is

liable to be detached from the glass by adhesion to the skin, if

the glutinous substance is applied directly to the back of the

mirror ; to prevent this its back and edges should be covered

with thin gummed paper (such as the margin of a sheet of

postage stamps affords). This protects the silvering, so that the

mirrors may be used repeatedly, and their position changed as

often as may be required ; whereas without this precaution they

may be spoilt on the first application. Any sticky glutinous

substance which does not diy readily (such as indiarubber dis-

solved in mineral naphtha) is convenient, because by its use the

mirror may be with the least trouble shifted from one spot to

another, in the search for a place where the venous pulsation is

most visibly effective ; and this will not always be found exactly

where from the appearance of the veins it might be expected to

occur. J. HirpisLEV
Stoneaston Park, Bath, August 10

The Fauna of the Sea Shore

In the recent correspondence in Nature on the " fauna of the

sea shore," an ambiguity has arisen in the use of the term
"littoral."

I, following Prof. Moseley, on whose lecture I was com-
menting, used the word in the extended sense of describing

areas and faunas that were neither "deep-sea" (in the modern
acceptation of the term) nor "pelagic." Mr. Hughes, on the

other hand, has employed it in its common acceptation as de-

scriptive of the shore area between tide marks.
The portion of the sea-bottom disturbed by waves has at

present no term told oft' to describe it. It is not necessarily

"littor.al " in any sense, as that word will not cover ihe case of

sand-banks far from the coast ; such, for instance, as the banks of

Newfoundland, where, according to both zoological and
nautical evidence the waves act strongly on the sea-botton.

Some such term as "undal zone" might be used to describe

those marine areas where the waves can sensibly afiect the

fauna.

The downward limit of this undal zone has not, I believe,

been hitherto defined. In the case of oscillating waves (the

ordinary ocean waves) 50 fathoms seems to approach the

practical limit of disturbance, but, according to the evidence of

marine charts, the waves appear to make themselves felt at

greater depths.

In the late Mr. R. A. C. Godwin-Austen's map of the English

Channel {Q. J. G. S., vol. vi. p. 96), the following deposits are

indicated, viz. :

—

40 to 50 fathoms, fine granite shingle with fragments of Ilaliotis

tuhercnlala.

50 to 60 fathom? fine granite shingle with fragments of Patella

vulgata.

70 to 80 fathoms, coarse sand and gravel, with decayed Patella

vulgata.

90 to :oo fathoms, coarse sand, fine gravel, CarJiam ediile,

Titrbo littoralis, and Patella vid^a'a.

Outside 100 fathoms, very fine shell sand, Pecten variiis,

Cardaim edule. Patella vulgata, and Turbo littoreits.

Referring to one of these collections of shells (in upwards of

90 fathoms) between Ushant and the Little Sole Bank, the dis-

tinguished author remarks:— "Taking the two phenomena
together, the occurrence of littoral shells and of marginal

shingle, we may safely infer that we have at this place the indi-

cation of a coast line of no very distant geological period, buried

under a greit depth of water, and removed to a great distance

from the nearest present coast-line."

The fact that shells are perishable owing to decay, corrosion,

and the ravages of marine organisms, seems to me to militate

against the probability that the shells in question are of geo-

logical antiquity ; and their occurrence in connection with sand

and shingle instead of mud would rather indicate the present

action of currents strong enough to keep the sea-floor clean.

This ordinary tidal currents cannot do, though wave and tidal

currents combined can.

Under the joint influence of storm waves and storm-engendered

currents, light shells may well travel down the channel bed to

40 or 50 fathom soundings. Theory and observation agree in

the efficacy of wave and current to this extent. But to account
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for the presence of fresh littoral shells in 100 fathoms, we require

the assistance of waves of sufficiently long period to affect the

bottom at that depth, and to this extent theory in the case of

ordinary ocean waves will not go.

In a paper submitted last year to the Dublin Society (Pioc,

vol. iv. p. 241) I recorded observations of waves with an average

period of 3* minutes, and suggested that these waves arose from

wind pressure on the surface of the sea ; it would be interesting

to know at what depth such very long, though irregular, waves

H ould be capable of disturbing light deposits on the sea-bottom.

In sheltered localities I have seen these waves attain the height

of about three feet ; in exposed localities they would doubtless be

higher. Artiiuk. R. Hunt
August IS

On the Terminology of the Mathematical Theory of
Electricity

In a letter (Nature, vol. x.xxii. p. 76) Mr. W. J. Ibbetson

invites suggestions for a convenient abbreviation for " total or

resultant pressure "
; at the same time he suggests the adoption

of "traction" for " intensity of tensile stress." As it seems a

pity to employ two totally distinct words to express such closely

related ideas as intensity of tensile stress and total tensile stress,

I would suggest that, on the analogy of pressure, "/ensure"
should be introduced for " intensity of tensile stress ;" and then,

on the analogy of "tension" for " total tensure," " fression"
for " total pressure." New words are hard to grow in a language,

but in this case pressure and tension might interchange their

suffixes as grafts and yield two fresh useful words.

As regards physical and mathematical terminology in general,

is not the time ripe for the introduction of a prefix which will

modify the meaning of a term as the adjective '

' negative " does ?

Mega and micro have proved useful for multiplying and dividing

by a million, but how much greater scope would there be for a

prefix " ne " or "neg" for reversing the sign of a quantity.

Thus negative electricity might be called " nelectricity" a quan-

tity of negative electricity as so many "/^^•fwf/ow/v," a negative

magnetic pole as a " nepole," a negative potential as of so many
" nevolts, a negative angle could be spoken as of so many
" negradions " or "nedegrees," a negative temperature as of so

many " nedegrees. " In many cases there would be no appreci-

able advantage, but if there was a general understanding as to

the operation of the prefix "ne" in any case, it could be used

wherever it would render the phraseology less cumbersome.
Melboiurne, July 10 William Sutherland

An Encysting " Myzostoma " in Milford Haven
[ H.WE recently had occasion to examine a number of Coma-

iiila: from Milford Haven which were kindly given to me by Mr.
W. Percy Sladen, F.L.S., and appear to belong to the type that

was figured by Miller under the name of Comatula Jiinbriala ;

and I was surprised to find many of the pinnules presenting dis-

tinct traces of an encysting Myzostoma. In each of the dozen in-

dividuals the joints of one or more pinnules are abnormally
developed, and in some cases they form definite cysts, which are,

however, much smaller than those found on the pinnules of

many Comatulee unA PoitacriniJiJ: from the Pacific and Oceania ;

but they are obviously of the same character and due to the

presence of a parasitic Myzostoma. According to Prof. L. von
Graff eight species of encysting il/i'Ci'j/t^wa are at present l<novvn,

but they are limited to depths of 120 to 600 fathoms in the Pacific,

the Eastern Archipelago, and the Caribbean Sea, with the

exception of one which was dredged by the IlassLr in 35
fathoms ofi' Cape Frio, Brazil.

Mr. Sladen's dredgings at Milford, therefore, have consider-

ably extended both the bathymetrical and the geographical

distribution of these encysting species. The five Comatuhe
found in the British area have yielded six of the free-living

Afyzosloiiias, four of which were discovered by the Porcupine

and Triton ; and we may probably take it for granted that the

encysting form from Milford is another addition to the British

fauna.

I propose to send all my material to my friend, Prof, von
Graff, for examination ; and as there will, no doubt, be much
shore-dredging carried on during the next few weeks, I would
call the attention of British naturalists to the facts mentioned
above, and ask them to look carefully on the pinnules of any
Comatula: which they may find for cysts or other enlargements

of the joints. P. Herbert Carpenter
Eton College, August 22

Solid Electrolytes

Lv reference to Prof S. P. Thompson's letter dated August 17
(Nature, vol. x.x.xii. p. 366), may I be allowed to say that I

too have observed the secondary currents which are produced
by cells containing sulphides of silver and copper after being
disconnected from a battery? I mentioned the fact at the
meeting of the Physical Society on June 27, in a communication
which will probably be printed in the Phil. Mag. next month.
Indeed, the observation of these secondary currents preceded
and led to the construction of the primary cells with solid elec-

trolytes which I have recently described.

I should be glad to know whether Prof. Thompson can ex-

plain the curious effect produced by passing a battery-current

for a moment through a cell containing a mixture of sulphide of

copper and sulphur between silver electrodes. When the cell

is first connected with the galvanometer the usual secondary
current appears, but in a few minutes, or even seconds, this

current falls to zero and is succeeded by a third, which is in the

same direction as the battery-current, and generally continues

for some hours. Shelford Bidvvell
August 23

THE SQUARE BAMBOO
THE cylindrical form of the stems of grasses is so

universal a feature in the family that the report of

the existence in China and Japan of a bainboo with

manifestly four-angled stems, has generally been considered

a myth, or, at any rate, as founded on some diseased or

abnormal condition of a species having stems, when
properly developed, circular in section.

Of the existence of such a bamboo there cannot, how-
ever, now be any kind of doubt. It is figured in a

Japanese book, the "So moku kin yo siu" (Trees and

shrubs with ornamental foliage), published at Kyoto in

1829, and the figure is reproduced by Count Castillon in

the Revue Hor/icole {i?,76, p. 32;.! It is further figured in

a work for a copy of which we are indebted to my friend

Prof Kinch (formerly of Tokiyo), called the "Ju-moku
Shiri-yaku"—/.f. a short description of trees (of Japan).

Finally, in 1880, Messrs. Veitch presented to the Kew
Museum fine specimens of the stem of the square bamboo,

^ The woodcut aliO appeared In the G.^rdciic.

1876, p. 147. I am indebted to the Editor for it:

Chronkie for January_29,
e on the present occasion
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brought from Japan by their intelUgent collector Mr. C.

Maries.

M. Carriere states, in an editorial note to Count
Castillon's article, that the' plant had been introduced into

France at that date, and was indeed actually on sale in

the nurseries near Antibes.

Nothing, however, till quite recently, appears to have
been known as to the existence of the square bamboo in

China, from which country, however, it is extremely

probable that the Japanese procured it. Thus, Mr. F. B.

Forbes, whose personal knowledge of the Chinese flora is

only second, perhaps, to that of Dr. Hance, informs me :

—

" I have never seen the square bamboo growing, and 1

have always supposed that its ' squarity' was artificially

produced."
The first authentic account of its occurrence in China

is, as far as I know, due to Mr. Frederick S. A. Bourne,

of H.B.M. Chinese Consular Service. Mr. Bourne
wrote to us, October 15, 1SS2, that he had made a journey

from Foochow to a distance of 300 miles to the western

border of the Fokien province, reaching Wu-i-kung, the

celebrated monastery in the Bohea hills—a place, Mr.
Bourne states, " only visited by a European once before,

I believe

—

i.e. by Mr. Fortune, about the year 1845." In

the gardens of this monastery he found several clumps of

the square bamboo growing to the height of about eight

feet.

The Tropical Agriculturist (an astonishing repertory of

everything relating to the economic botany of the East)

contains in its issue for November, 18S2 (p. 445), an
article extracted from the North China Herald, also

relating to the square bamboo, plants of which, destined

for the park at San Francisco, had been obtained by Dr.

Macgovvan at Wenchow. I extract from this article the

following particulars, which show the interest the Chinese
themselves attach to the plant :

—

" Pre-eminence is assigned to the square variety of this

most useful as well as ornamental plant, which has been a
favourite in Imperial gardens whenever its acclimatisation

has been effected in the north. The Emperor Kao Tsu
once inquired of his attendants, who were planting bam-
boos, concerning the various kinds. In reply be was in-

formed concerning several remarkable species. Chekiang
in particular furnished one that was an extraordinary

curiosity, in that it was square, and for that quality and
its perfect uprightness was much esteemed by officers and
scholars. They also told him that it was used for many
purposes of decoration and utility, including, among
others, that of being made into ink-slabs. Subsequently
specimens were obtained, polished, and sent to his

majesty, who thereon signified his respect for the article

by rubbing ink with his own hand on the inkstand, and
inditing an essay on the curiosity. In 650 A.D. the

reigning Emperor sent a eunuch to Chekiang to obtain

specimens for the Imperial Park. Besides being furnished

from scattered portions of this province, it is found in

Honan, Szechuen, Yunnan and Hunan ; in the latter

province it appears to present its peculiar characteristic

in a marked degree, being as square, with corners, and as

well defined as if cut with a knife. The Chekiang varieties

have slightly rounded corners, and moreover they are

more slender, being used only as pipe-stems, whereas the

western kind is large enough to serve as staves for the

aged. In its early stage of growth the square bamboo is

nearly round, assuming the anomalous figure it afterwards

presents as it advances towards maturity. Like several

other kinds of bamboo it is thorny, abounding in small
spines."

Dr. Macgowan being well known to botanists for his

intelligent interest in all that relates to the vegetable pro-

ductions of China, I ventured to write to him to ask his

aid in procuring living specimens of this interesting plant

for the Royal Gardens. Through his kindness and that

of Mr. E. H. Parker, late acting consul at Wenchow, we

were fortunate enough to receive a Wardian case filled

with plants of the square bamboo, some of which at least

appeared to be alive and likely to grow. Besides these
Dr. Macgowan sent us specimens of walking-sticks and
pipe-stems made from it.

I quote the following passages from the very interesting

communication with which Dr. Macgowan was also good
enough to favour us :

—

" Its geographical range is from 25° to 30° N. latitude,

littoral, and westward farther than I have been able to

discover. Unlike other varieties of bamboo here, its

shoots are developed in the autumn, not in the spring.

It sprouts in September or October, and the stems grow
until they are arrested by December cold, by which time
they attain a height of from two to four or five feet. In
the spring following their growth recommences, when the

grass attains its full height, ten to fourteen feet. The
lower portion of the culms bristle with short spines ; in

the second or third year their squareness is far less

striking than when matured by several years' growth
;

that quality is sometimes so marked that a native botanist

describes them as appearing like rods pared by cutting

instruments. I have seldom found the corners much
more sharply defined than in the largest of the specimens
herewith transmitted. It is cultivated chiefly for orna-

ment in gardens, in temple courts, &c. ; the larger stems
(sometimes as much as an inch and a half through) are

used for staves ; the smaller and less squarish for stems
of opium-pipes ; and the smallest and less mature for

tobacco-pipes."

He further adds :
—

" Its anomalousness is attributed by
the Chinese to supernatural powers—occult agencies

varying with each district. The .\'ingpo Gazetteer tells

how Ko Hung, the most famous of alchemists (fourth

century A.D.), thrust his chopsticks (slender bamboo rods

pared square) into the ground of the spiritual monastery
near that city, which, by thaumaturgical art, he caused

to take root and to appear as a new \ ariety of bamboo

—

square."

As no flowering specimens of the square bamboo have
reached the hands of botanists, its taxonomic position

must at present be regarded as doubtful. Riviere (" Les
Bambous," p. 315) refers to it as the Bainbou carre, and
Fenzi, quoting from Riviere {Bull. Soc. Tosc. di Ort., 1880,

p. 401), gives it the name Baiidnisa quadraiigularis.

I can discover no reference to it in the late General

Munro's classical monograph of the Baiiibi/sacece {Trans.

Lin. Soc, vol. xxvi.). Of the three groups into which he

divides the genera, in only one, Triglossu-, is there any
tendency to depart from the habit of the order in having

anything but round stems ; and this only occurs in the

small genus Phyllostacliys, in which the\' are somewhat
laterall)' flattened. The stems of Pliyllostachys nigra

are often used in Europe for walking-sticks and light

broom-handles.
But I do not think the square bamboo will turn out to

be a Phyllostacliys. Munro has a Batnbusa angulata

which is distinguished from all its allies by having the

branches of the panicle angular. This is the only tend-

ency to angularity of stem which I have discovered

among the true Bambiisea.

For the present, at any rate, the species must be known
provisionally as Banibiisa quadrans;idaris, Fenzi.

W. t. Thiselton Dyer

FORECASTING BY MEANS OF WEATHER
CHARTS

THE Meteorological Office has issued a work on the
" Principles of Forecasting by Means of Weather

Charts," which has been prepared at the request of the

Council by the Hon. Ralph Abercromby.' The object of

' " Principles of Forecasting by Means of Weather Charts." By the

Hon. Ralph Abercromby, F.R.Met.Soc. Issued by the Authority of the

Meteorological Council. Official No. 60. 8vo. Pp. 123 -t- viii. London : 1885.
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the author has been to give an account of the modern
method of forecasting weather by means of synoptic

charts ; and although the general principles laid down
hold all over the world, the details he gives refer only to

Great Britain. The whole system of synoptic forecasting

depends entirely on the observed association of different

sets of phenomena, and is totally independent of any
theory of atmospheric circulation.

The synoptic charts prepared at the Meteorological

Office are constructed in the following manner. Every
day at 8 A.M. and 6 P..M. telegraphic reports are sent up
to London from about fifty stations in the United King-
dom, giving the readings of the barometer and thermo-
meter, the direction and force of the wind, and the state

of the weather. These readings are then plotted on a
map, and the " isobars " and " isotherms " drawn, repre-

senting lines of equal pressure and equal temperature.
The isobars are the most important element in forecasting.

The direction of the wind is shown by arrows which have
a number of " fleches " proportional to the force, while the

weather is indicated by the letters of Beaufort's notation.

While the force of the wind depends on the closeness,

and the direction on the trend, of the isobars, the weather
is governed by the shape of the lines. Although the shape
of the isobars is continually changing, several well defined

forms are always reproduced. Sevdn of these are de-

scribed, to whicli the following names have been given :

—

I. Cyclone—an area of low pressure, bounded by circular

or oval isobars ; 2. Secondary cyclone— a small, circular

depression, subsidiary to the cyclone
; 3. V-shaped de-

pression—an area of low pressure bounded by V-shaped
isobars, something like a secondary, but differing from it

in many important particulars
; 4. Anticyclone—an area

of high pressure bounded by circular or oval isobars
; 5.

Wedge-shaped isobars—an area of high pressure bounded
by isobars converging to a point like a wedge ; 6. Straight

isobars—a barometric slope, down which the isobars lie

in straight lines ; and 7. Col or neck of low pressure
lying between two adjacent anticyclones.

Cyclones.—A cyclone ma)' be of an}' diameter, from
100 to 3,000 miles. The most common are between 1,000

and 2,000 miles ; and anything less than 1,200 miles across
is a small one. The path of a cyclone is the path
described by the centre. In this country 90 per cent,

move towards some point of east, the most frequent
direction being about east-north-east. The velocity is

that of the centre ; it may be anything from 70 miles
an hour eastwards to 10 miles an hour westwards.
About 20 miles is a common velocity, but sometimes
a cyclone is stationary. The life of a cyclone is mea-
sured by the number of days during which it can be
traced on synoptic charts ; the length of life may be
anything from a few hours to 20 days. The details of
wind, weather, &c., in the difterent portions of a cyclone
may be briefly summarised as follows :—The temperature
is always higher in the front than in the rear ; the warm
air in the front having a peculiar close, muggy character,
quite independent of the actual reading of the thermo-
meter. The cold air in the rear, on the contrary, has a
peculiarly exhilarating feeling, also quite indeperident of
the thermometer. The front is always very damp, espe-
cially the right -front, while the rear is dry to a inarked
degree. The wind blows around the centre in the direction
contrary to the motion of the hands of a watch ; but as the
direction is slightly inclined to the isobars, on the whole
the circulation is an ingoing spiral. The amount of in-

curvature is usually greatest in the right-front, and least in

the rear ; so that sometimes the passage of the trough is

marked by a sudden shift of wind. The force of the wind
depends almost entirely on the gradients ; in the centre it

is a dead calm, and the steepest gradients are usually found
at some distance from the centre. The direction from the
centre in which the strongest winds are found depends on
the position of the surrounding areas of high pressure.

There is no difference between ordinary weather and a

storm, e.^cept in that property called intensity, and in this

country a summer breeze and winter gale are equally the
product of cyclones which differ only in intensity. Hence
in forecasting storms it is necessary not only to foresee

the arrival of a cyclone, but of one possessing sufficient

intensity to cause a gale, and in tracking cyclones it by no
means follows that the same one causes a storm during
ever^' day of its existence. Observation has also shown
that a deepening cyclone is increasing in intensity, while
one wliich is filling up is decreasing. When in watching
the progress of cyclones by telegraph it is very important
for forecasting to note changes in depth, as well as any
other indications derived from the configurations of the

isobars, or even from weather prognostics, which experi-

ence has shown to be associated with intensity.

Though the general characteristics of a cyclone are in-

variably maintained, still, individual cases vary much in

detail. The principal sources of variation which modify,

but do not alter, the general characteristics are:— I, the

type ; 2, the intensity
; 3, the size ; 4, local ; 5, diurnal

;

and 6, seasonal variation.

Secondaries.—The secondary is a small cyclone formed
on the side of a larger one which is called the " primary."

Secondaries are almost invariably formed either along the

prolongation of the trough of a cyclone, or else on that

side of the primary which adjoins the highest adjacent

pressure. The most important feature about them is the

manner in which they deflect the isobars of the primary,

so as to leave an area of slight gradients and light winds
on the side of the secondary ne.xt the primary, and a line

of steeper gradients and stronger winds on the side

furthest from the primary. Their motion is usually parallel

to that of the primary. The most striking difference

between a secondary and a primary cyclone is the great

amount of rain and cloud with absence of wind developed
in the former, compared with the less rain and cloud but
the stronger wind developed in the latter. In a second-

ary when the rain comes on, it is usually very heavy and
falls straight ; and in its general appearance and surround-

ings is very difterent from the driving or drizzling rain, so

characteristic of the front of a primary cyclone. In fore-

castins, the principal indication of secondaries is rain,

without much wind, and thunder-storms in summer ; and
their sudden formation very often unexpectedly disturbs

and vitiates former forecasts. Sometimes several second-

aries are seen on the chart ; this is a sign of great inten-

sity, and the indication in such cases is always for wild,

broken weather, often with thunder-storms, but not for

widespread gales.

I'-shoped Depressions. — These are generally formed
along the southern prolongation of the trough of a cyclone,

or in the col or furrow of low-pressure which lies be-

tween two adjacent anticyclones. Their motion is gene-

rally eastwards along with their associated cyclone, but

they are very often short-lived. They are entirely non-

cyclonic. The line of the trough, along which the baro-

meter rises, marks out the line along which the weather
changes very abruptly, and this change is very often

accompanied by a violent squall.

Anticyclones.—Anticyclonic isobars enclose an area of

high pressure which is associated with fine weather and
light winds circulating in the direction of the hands of a

watch, but a little outcurved. The whole system is

usually stationary for many days together. The general

characteristics are a cold, dry air, and fine, or at least

quiet, weather. The calms, or light winds, give free play to

the radiation of the season, so that very hot days occur in

summer and very cold nights and fog in winter. In fore-

casting, the indications are for settled fine weather, the

details depending much on the season and local pecu-

liarities.

Wedge Isobars.—These consist of isobars converging

almost to a point, but enclosing an area of high pressure,
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instead of a low one, as in tlie case of the Vs. The
wedges seem to shoot up in front of c)xlones and V de-

pressions and to travel along before them. C^n the front,

or east side, the weather is very bright, and the wind is

north-west and moderate, while the temperatiu'e is that

due to excessive radiation. On the rear, or west side,

where the barometer begins to fall, the wind turns to

south-west, and the sky overcasts in that peculiar manner
which first gives a halo, and then gradually becomes black,

without true cloud as the cyclone approaches. At the

extreme north point of the wedge a shower or thunder-

storm is sometimes observed.
Straight hobais.— In these the pressure is high on one

side and low on the other, without any definite cyclone,

the isobars running straight across the slope which joins

the regions of high and low pressure. Straight isobars

are never persistent, and the area which they have occu-

pied is usually traversed by a cyclone of greater or less

intensity. For forecasting purposes the indications are

for cool, cloudy, unsettled weather, the wind from moderate
to fresh, according to the gradients, to be followed soon
by rain, as a c\ clone forms or comes up.

Cols.—The col consists of a neck of low pressure

between two anticyclones. The wind is always light and
the weather quiet, but variable in appearance, owing to

the local influence of radiation. Though the general

position is sometimes nearly stationary, the weather is

rather variable, owing to the tendency of the depression
which lies on the north-west to develop a secondary in the

col. Hence in forecasting, though it is possible to tell

what the weather would be in the col at any moment, the

future course of the weather is subject to much uncertainty.

Mr. Abercromby devotes a considerable portion of his

work to a discussion of weather-types and sequence.

With reference to Western Europe, there are at least-four

well-marked types of weather : i. The Southerly, in which
an anticyclone lies to the east or south-east of Great
Britain, while cyclones coming in from the Atlantic either

beat up against it or pass towards the north-east. 2. The
Westerly, in which the tropical belt of anticyclones is

found to the south of Great Britain, and the cyclones
which are formed in the central Atlantic pass towards the

east or north-east. 3. The Northerly, in which the

Atlantic anticyclone stretches far to the west and north-

west of Great Britain, roughly covering the Atlantic Ccean.
In this case cyclones spring up on the north or east side,

and either work around the anticyclone to the south-east,

or leave it and travel rapidly towards the east. 4. The
Easterly, in which an apparently non-tropical anticyclone

appears in the north-east of Europe, rarely extending
beyond the coast-line, while the Atlantic anticyclone is

occasionally totally absent from the Bay of Biscay. The
cyclones then either come in from the Atlantic and pass
south-east between the Scandinavian and Atlantic anti-

cyclones, or else, their progress being impeded, they are

arrested or deflected by the anticyclone in the north-

east of Europe. Sometimes they aie formed to the south
of the north-east anticyclone, and advance slowly to\.ards

the east, or, in very rare instances, towards the west.

Mr. Abercromby next explains the use of various aids

to forecasting, and gives some detailed examples ol suc-

cessful and unsucessful forecasts.

In concluding his work, Mr. Abercromby gives some
remarks on forecasting generally, and points out that in

many cases of small disturbances the minor features are

so local that it is only the general character of the
weather which can ever be forecast. Owing to the rapid
nature of all meteorological changes, forecasts can never
be issued very long in advance. The British forecaster

labours under peculiar difficulties from his geographical
position. Situated on the most outlying portion of Europe,
and in the very track of storms which almost always
advance from the westward, he has no intimation of an
approaching c) clone till it is actually on him. Mr.

Abercromby's opinion is that, however carefully the relation

of weather to isobars may be defined and the nature of their

changes described, the judgment which experience alone

can give to enable a warning to be issued must ever

depend on the professional skill of the forecaster.

RADIANT LIGHT AND HEAT^
II.

The Theory of Exchanges

IT was known at a comparatively early period that if a
body be placed in an enclosure of constant and

uniform temperature, it will ultimately attain the tempera-
ture of this enclosure.

To fix our ideas, let us suppose that we have a chamber
surrounded on all sides by walls which are kejit at the
temperature of boihng water (100° C), and let us further

suppose for the sake of simplicity that there is no air in

this chamber, so that no heat can be carried about by
movable particles of gas. If under these circumstances
we put a cold body into the chamber, it will ultimately

reach 100°, at which temperature it will remain. This is

a statement of the doctrine of temperature equilibrium
;

but this equilibrium may be of two kinds—for it may
either be a statical equilibrium, in virtue of which two
bodies at the same temperature cease to radiate to each
other, or it may be a dynamical equilibrium, in virtue of

which each of these bodies independently radiates heat to

its neighbour, receiving back, however, just as much
heat as it gives out. In either case the ultimate result

will be equality of temperature, and the only difference is

with regard to the physical machinery by which this is

brought about. In the theory of statical equilibrium the

behaviour of two bodies of equal temperature with respect

to heat may be compared to that of a man with respect to

money who is getting neither richer nor poorer, because
he is neither giving away nor receiving any money,
whereas in the theory of dynamical or movable equi-

librium the comparison is with the man who is getting

neither richer nor poorer because he is receiving back just

as much money as he is giving out.

Now, we are all of us conversant with frequent

examples of individuals of this latter class, but the condi-

tion of things in this world is such that we cannot have
any permanent example of the former, and similar con-

siderations might convince us that if radiant light and
heat be in reality a kind of energy, the theory of a n.ov-

able or dynamical equilibrium must be much more Lint-

able to such a constitution of things than that of a stat.cal

or tensional ecjuilibrium. Historically, however, the

question of temperature equilibrium was not decided by
considerations regarding energy, our conceptions of which
were not then sufficiently advanced to be of much service

to those who were engaged in the discussion.

As the subject is one of great theoretical and practical

importance, we shall proceed to give a short account of

the circumstances attending the origin and development
of what is now known familiarly as the theory of heat

exc/uiiiges. About a century ago Prof Pictet of Geneva
made the following experiment ;—He took two concave

metallic reflectors, and, reversing the ordinary mode of

procedure, put ice or a freezing mixture in the focus of

the one and a thermometer in that of the other, upon
which the temperature of the thermometer was observed

to fall. This eflect would at once be explained if we
could suppose that cold was a substantial entity capable

of radiation and reflexion like heat. But it was im-

mediately recognised that such an hypothesis is quite

inadmissible, and Prof Pierre Prevost, also of Geneva,

was thus driven to propose for the explanation of this

experiment the theory of a movable equilibrium of heat.

It is very e\ident that such a theory will explain the

* Continued from p. 327,
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fact. For, n accordance with it, bodies of the same
temperature continue to radiate heat to one another, and
hence the thermometer will radiate heat to the concave
reflectors, which we may suppose to be of the same
temperature as itself

This heat will ultimately in great measure be reflected

upon the ice or freezing mixture. Now, had this ice been
of the same temperature as the other portions of the

apparatus, it would have given back to the reflectors, and
through them to the thermometer exactly as many heat
rays as the latter had given to it.

But the ice being of a lower temperature, does not
radiate back as many rays to the thermometer as this

instrument gives out to the ice, and the temperature of the
thermometer falls in consequence. It will be noticed that

the same laws of reflexion and arrangement of mirrors that

in the case where a hot body is placed in the one focus
would have heated the thermometer in the other will,

in the case of a cold body, cool the thermometer in the

other ; so that, without resorting to the unlikely assump-
tion that cold is a separate principle, we may explain the
above experiment on the supposition that bodies of the

same temperature radiate heat to one another, or, in

other words, on the hypothesis of a movable equilibrium.

Prevost's first memoir was in 1791. and in 1804 Leslie

published his inquiry into the nature and propagation of

heat. He there demonstrated the fact that good reflectors

of heat, such as metals, were bad radiators. Prevost, in

a treatise on radiant heat, published in 1S09, showed that

Leslie's conclusions followed from his theory, remarking
that in a place of uniform temperature a reflector does
not alter the distribution of heat, which it would do if

it possessed at the same time the power of being a good
reflector and a good radiator. Prevost seems to have
entertained very correct views upon this subject, inasmuch
as he conjectures that a good reflector is a bad radiator

because, as it reflects the heat from without, so it also

reflects the heat from within. Internal radiation, we shall

afterwards see, follows as a consequence from the theory
of exchanges.
Some time afterwards Dulong and Petit published their

well-known memoir on radiation, which affords evidence
of a peculiar kind in favour of the theory of exchanges.
To illustrate the bearing of the experiments by Dulong
and Petit on this theory, let us imagine that we have a
hollow, blackened enclosure which is at the same time a
vacuum, and that we have in its centre a large thermo-
meter likewise blackened, the temperature of which is

higher than that of the enclosure. We are supposed to

be engaged in observing the rate of cooling of this ther-

mometer, or, in other words, the excess of its radiation

to the enclosure above that of the enclosure to it. Now
let A denote the total radiation of the thermometer, which
we may imagine to have the temperature a. Also let B
denote that of the enclosure, which we may imagine to

have the temperature b. Then .\- B will, by the theory
of exchanges, represent the rate of cooling of the ther-

mometer. In the next place let the thermometer have
the temperature b and radiation B, while the enclosure
has the temperature If and radiation c. Here B — Cwill,

by the theory of exchanges, represent the rate of cooling
of the thermometer. Finally, let a be the temperature
of the thermometer, and c that of the enclosure. Then
A-C will, on the theory of exchanges, represent the
radiation or rate of cooling of the thermometer. Now
A-C= (a— b)-|-(b-c), that is to say, the rate of cooling
in the third case will represent the sum of the two pre-

ceding rates if the tlicoiy of excliangcs be true.

It was found by Dulong and Petit that this was actually

the case, for with a= 140° and ^ = 80', .a. — e was found to

be 2'i7.

Again, with 1^ = 80 and f=20, B — C was found to be
1-40.

Finally, with «=I40 and c=20, A — C was found to be

3'56. Now this is very nearly equal to 3'57, or the sum
of the two preceding rates, so that the evidence deduced
from these experiments is decidedly in favour of the

theory of exchanges.
In 1S4S Provostaye and Desains made a definite ad-

vance towards a clearer conception of this theory. It

may be stated thus. If we place a thermometer in our
hypothetical chamber of constant temperature it is well

known that the instrument will give the same indication,

in whatever manner we alter the substance of the walls,

provided only that their temperature be left the same.

It follows from this that the heat radiated, together

with that reflected from any portion of the walls, forms a

constant quantity independent of the nature of the sub-

stance of which this portion is composed. We thus see

that it is not correct to assert that the reflective power of

a substance is inversely proportional to its radiative

power, the true statement being that in the case of an
enclosure of constant temperature such as that vire are

now considering, the sum of the heat radiated and re-

flected from any portion is a constant quantity.

It was likewise perceived by Provostaye and Desains

that this constant sum, while equil to that of a lamp-

black radiator, must be unpolarised, since heat from
lampblack is unpolarised ; and hence that, since the re-

flected heat is frequently polarised, the radiated heat

must be polarised in an opposite manner, that is to say,

in a perpendicular plane, in order that the sura of the two

should be virtually unpolarised. Experimentally these

observers found this to be the case.

It will thus be seen that the inquiry had now reached a

stage at which a perfectly clear conception had been

formed of the character with respect to intensity and
polaTisation of the heat emanating from any portion of

the surface of an enclosure of constant temperature.

No attempt had however been made to split up the

heterogeneous body of heat into its constituent wave-

lengths, nor was it perceived that an extension of the

argument must necessarily lead to a separate equilibrium

for every individual description of heat.

Internal radiation too, as a subject for experiment (if

we except the remark made by Prevost), appears to have

been overlooked, and its essential connexion with the

theory of exchanges does not appear to have been per-

ceived.

In March, 1858, I communicated to the Royal Society

of Edinburgh a memoir in which these desiderata were

supplied. In this memoir it was shown by a simple

process of reasoning that the heat-equilibrium must hold

for every individual description of heat, and that as a

consequence this would lead to various conclusions, all of

which were experimentally verified. The following facts

were thus established :

—

(1) The radiating power of thin pohshed plates of

different substances was found to vary as their absorbing

power: so that the radiation of a plate of rock-salt was

only 15 per cent, of the total lamp-black radiation for the

same temperature.

(2) It was shown that the radiation from thick plates of

diathermous substance is greater than that from thin

plates, no such difference being manifested when the

substances are athermanous.

(3) It was found that heat radiated by a thin dia-

thermous plate is less transmissible through a screen of

the same material than ordinary or lamp-black heat, the

difference being very marked in the case of rock-salt.

(4) Lastly, heat from a thick diathermous plate is more

easily transmitted through a screen of the same material

than that from a thin plate.

All these facts can be explained by a legitimate

extension of the theory of exchanges.

Let us recur to our hypothetical chamber, outside the

walls of which we may' suppose there is a boiling-water

arrangement, in virtue of which these walls are kept at



396 NATURE {^August 27, 1885

the temperature of 100° C. The inside we shall suppose
to be a vacuum. Let us in the first place hang up in this

chamber two thermometers, one covered on the outside
of its bulb with lampblack, the other with polished silver.

The former of these will absorb all the rays that fall upon
it from the walls of the chamber, the latter, on the other
hand, will absorb very few of these rays. Ultimately,
however, both thermometers will attain the temperature of
the walls. Since, therefore, according to the theory of
exchanges the equilibrium of temperature is kept up by
an equality of absorption and radiation, it is manifest
that the radiation from the lamp-black thermometer inust

be great, because the absorption is great, and the radia-
tion from the silvered thermometer small, because the
absorption is small.

It will be noticed that this connexion between the two
qualities, absorption and radiation, is deduced from a
hypothetical case where everything is at a constant tem-
perature. To prove it experimentally we may without
any breach of scientific propriety take out the two ther-

mometers from the enclosure, exposing them to a lower
temperature, and noticing their velocity of cooling, when
it will be found that the blackened thermometer cools
more rapidly than the silvered one.
Or we may allow their radiation to fall upon a thermo-

pile, and to iDe registered by a galvanometer, when it will

be found that the indication of the galvanometer will be
much greater for the blackened than for the silvered
thermometer.

Let us next hang up in our enclosure a plate of glass
and one of polished rock-salt.

The plate of glass will absorb all or nearly all the rays
of dark heat that fall upon it from the sides of the en-
closure. The plate of rock-salt will, on the other hand,
absorb only a few of these rays. A similar argument to
that already given will enable us to see that if the theory
of exchanges be true, the radiation from a plate of rock-
salt must be decidedly less than from one of glass, and
this is found to be the case.

Next, let us hang up two plates of rock-salt, a thick one
and a thin one. The thick one will absorb more rays
than the thin one, and we shall therefore expect it to
radiate more. This, too, will be found to hold experi-
mentally, thus proving the fact of internal radiation. On
the other hand, we shall observe no sensible difference if

we hang up two plates of glass, one thick and one thin,

the reason being that the thin plate of glass already
absorbs all the heat which falls upon it, so that no in-

crement of absorption, and hence of radiation, can take
place by increasing the thickness. We thus see that it is

only in the case of diathermanous bodies that the radiation
increases with the thickness, while for athermanous bodies
there is no such increase.

We are now in a better position for realising what takes
place in our hypothetical enclosure.
There is a stream of heat from the walls which falls

upon any substance which we may introduce into our
chamber. Now this stream is not altered in intensity by
altering either the shape or substance of the walls. Sup-
pose, for instance, that they are of polished metal instead
of being covered with lamp-black, then, while the heat
radiated from them will be less, the reflexion of this heat
will be so bandied backwards and forwards between these
walls as to swell up the total amount to an equality with
the lamp-black radiation, the only difference being that
iii the lamp-black radiation there is little or no reflexion,
while in the other there is much reflexion and compara-
tively little radiation. Nor will the stream from the walls
be altered by hanging up a plate of any substance between
them and the body we introduce. For the plate will

radiate on its own account just as much heat as it absorbs
from the walls, so that the joint radiation of the two will

be the same as if the plate were taken away.
Our remarks have hitherto applied only to the total

intensity of this stream of radiant heat, and not to its

quality—that is to say we have left out of consideration

the specific mixture of various kinds of rays differing

either in wave-length or in polarisation which go to make
up the whole heterogeneous radiation. Now a little re-

flection will convince us that this specific mixture—this

quality of the radiation-stream—must, as well as its

qtiantity remain the same under any change made in the

shape or substance of the enclosure. For suppose that

we introduce a thermometer coated with some substance
which exercises a selective absorption for certain rays of

the stream, and not for others, then a change of quality

would mean for this thermometer a change of absorption

as truly as if there were a change of quantity. But by the

theory of exchanges the absorption must remain the

same, being equal to the radiation, and hence this can
only be brought about by the quantity and the quality of

the radiation- stream remaining each unaltered whatever
change be made in the walls of the enclosure, or whatever
substance be introduced between these walls and the

thermometer. Carrying out this train of thought, we see

why, as was proved by Provostaye and Desains, the sum
of the radiated and reflected heat from any portion of the

walls must be unpolarised, the reason being that the

radiated heat from lamp-black is unpolarised and the one
radiation must be equal to the other not only in quantity

but in quality also. Again, the radiation of any surface

or of any plate must be equal to its absorption, both as

regards quantity and quality, so that the stream of heat
may emerge from the surface or from the plate unaltered

both in quality and in quality.

Thus the putting up of a plate between the walls and
our coated thermometer will produce no eftect, inasmuch
as the stream of radiant heat which falls upon the coating

will be unaltered both in quantity and quality by the

interposition of the plate. We thus see why the radiation

from a thin plate of rock salt should be of a quality which
renders it much absorbed by a cold plate of the same
material, the reason being that a body radiates that kind
of heat which it absorbs.

We see, too, why heat from a thin plate of rock salt

should be more absorbed by a cold screen of this material

than that from a thick plate, inasmuch as the former con-

sists of that kind of heat which is strongly absorbed, even
by a thin plate, while the latter contains likewise a

number of other rays which are not so strongly absorbed.

The conclusion to be derived from these remarks is

that we have in reality a separate equilibrium for every
description of heat, an equilibrium which is independent
of the shape of the enclosure and of the substances of

which it is composed. Furthermore, the stream of radiant

heat may be supposed to circulate in the interior of a
substance such as glass, water, or even metal, the radia-

tion of each particle which it meets being exactly equal
to its absorption, so that the stream proceeds through the

interior, being virtually the same at one part of its path
as at another. Again, it can be shown that it is essential

to equilibrium that in the interior of a substance this

stream of heat should be proportional to the square of the

refractive index. That is to say, in an enclosure con-

taining glass whose refractive index is i '5 the stream of

radiant heat in the heart of the glass will be 2'25 times
greater than that proceeding through a vacuum ; we can-
not, however, tell what takes place in the heart of a
crystal. It also appears that, for an enclosure of given
temperature, the stream of a given kind of heat has a
definite value, the amount of this increasing as the tem-
perature increases.

We are, however, ignorant of the exact function of the

temperature which expresses the value of this stream, but
we know that this value increases more rapidly for the

more refrangible rays of the spectrum than for those of

greater wave-length and smaller refrangibility.

We now come to consider the luminous rays, and here
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the wondrous power of the eye can aid us to an extent far

surpassing that of the most delicate pile and galvanometer
for the dark rays.

Wollaston and Fraunhofer were the first to show that

in the solar spectrum numerous dark bands occur, which
indicate the absence of certain definite kinds of light.

Sir David Brewster afterwards showed that similar

bands make their appearance when the spectrum is

made to pass through nitrous acid gas, and it was thus

rendered probable that the bands which appear in the

solar spectrum were due to absorption likewise.

Brewster, J. Herschel, Talbot, Wheatstone, and W. A.

Miller were amongst the first to make observations upon
the luminous spectrum obtained by heating various sub-

stances, and it was soon perceived that such spectra

consist of bright lines on a dark background, and thus

appear to be a reversal of the solar spectrum, which con-

sists of dark lines on a bright background. Fraunhofer
was the first to notice a coincidence in spectral position

between the dark double line D occurring in the solar

spectrum and the bright yellow flame produced by in-

candescent sodium. Swan afterwards showed that the

correspondence between the two black lines and the two
bright lines is very exact, and that a very small quantity

of salt is sufficient to call forth the bright lines. Ang-
strom (Phi/. Mag., May, 1855), referring to a conjecture

of Euler that a body absorbs all the series of oscillations

which it can itself assume, expresses his conviction that

the same body, when heated so as to become luminous,
must emit the very rays which at ordinary temperatures
are absorbed, and that the explanation of the dark lines

in the solar spectrum embraces that of luminous lines in

the electric spectrum. Probabl)', however, the first to

give definite expression to this conception was Prof
.Stokes, who, about the year 1850, commented on an ex-

periment recently made by Foucault. This observer had
found that, when a voltaic arc formed between charcoal
poles was placed in the path of a beam of solar light, the

double line D is thereby rendered considerably darker.

If, on the other hand, the sun and the arc jut out the one
beyond the other, the line D appears darker than usual
in the solar light, and stands out bright in the electric

spectrum. Thus the arc, remarks Foucault, presents us
with a medium which emits the rays D on its own ac-

count, and which at the same time absorbs them when
they come from another quarter.

The explanation given by Stokes of this experiment
assumes that the vapour of sodium must possess, by its

molecular structure, a tendency to vibrate in periods
corresponding to the degrees of refrangibility of the
double line D.
Hence the presence of sodium in a source of light must

tend to originate light of that quality. On the other
hand, vapour of sodium in an atmosphere around a source
must have a great tendency to absorb light from the
source of the precise quality in question.

In the atmosphere around the sun, therefore, there must
be present vapour of sodium, which, according to the
mechanical explanation thus suggested, being particularly

opaque for light of that quality, prevents such of it as is

emitted from the sun from penetrating to any consider-
able distance through the surrounding atmosphere.

It appears, from the historical sketch here given, that
two independent lines of research were progressing to-

wards the same conclusion. The one of these had for its

basis the theory of exchanges, and endeavoured theoretic-
ally and experimentally to render this theorv' complete.
The other was founded upon spectroscopic investigation,

and endeavoured to apply to light an analogy deduced
from sound, believing that, just as a string or tuning-fork
when at rest takes up that 7iote it gives out when struck,

so a molecule when cold abwrbs that ray which it gives
out when Jwi.

In October, 1859, Prof. Kirchhoff of Heidelberg made

a communication to the Berlin Academy on the subject of

Fraunhofer's lines. His observations were made on this

occasion by an examination of the spectrum of coloured
flames made by Bunsen and himself, and he derived from
them the following conclusions :—He concluded that

coloured flames in the spectrum [of which bright sharp
lines present themselves so weaken rays of the colour
of these lines, when such rays pass through the
flames, that, in place of the bright lines, dark ones
appear as soon as there is brought behind the flame a
source of light of sufficient intensity in the spectrum of
which these lines are otherwise wanting. He concluded
further that the dark lines of the solar spectrum which
are not evoked by the atmosphere of the earth exist in

consequence of the presence in the incandescent atmo-
sphere of the sun of those substances which in the

spectrum of a flame produce bright lines in the same
place.

Carrying out this train of thought, Kirchhoff, about the

end of 1859, shows that as a mathematical consequence
of the theory of exchanges, a definite relation must sub-

sist between the radiating and absorbing power of bodies

for individual descriptions of light and heat.

It will be noticed in this historical statement that I

made my first experiments on dark heat ; afterwards I

proceeded to the subject of light. Meanwhile, however,

Kirchhoft' had independently been led to experiment in

this direction, and, although his memoir slightly preceded
mine in publication, I shall now give the experiments
which I was led to make, more especially as they are

very similar to those of Kirchhoff. In February, 1S60, I

communicated to the Royal Society of London a paper in

which I showed that the light radiated by coloured

glasses is intense, in proportion to their depth of colour,

transparent glass giving out very little light. 1 also showed
that the radiation from red glass has a greenish tint,

while that from green glass has a reddish tint. It was
likewise shown that polished metal gives out less light

than tarnished metal and that when a piece of black and
white porcelain is heated in the fire the black parts give

out much more light than the white, thereby producing a

curious reversal of the pattern.

Finally, in a paper communicated in May of the same
year, it was shown that tourmaline, which absorbs in

excess the rays of light polarised in a plane parallel to

the axis of the cr)'StaI, also radiates, when heated, this

kind of light in excess, but that when it is viewed against

an illuminated background of the same temperature as

itself, this peculiarity disappears. All these facts are a

natural consequence of a movable equilibrium of tempera-

ture holding separately for ever\' variety of heat, the word
" variety " embracing any difterence either in wave-length

or polarisation which is the cause of unecjual absorption.

The theory of exchanges, as here exhibited, has been

founded upon the fact that in an enclosure of constant

temperature all bodies will ultimately attain the tempera-

ture of the walls of the enclosure. This is the experimental

foundation upon which our structure has been built, and

we have not attempted to work under it or to find whether

in its turn it be not founded upon some principle of a still

deeper and more fundamental nature. We shall now
briefly indicate that such is the case, and that this law of

ultimate equality of temperature is a consequence of the

theory of energy in which we are told that no work can

possibly be got out of heat which is all at the same tem-

perature. For if the ultimate result in our enclosure

should be a variety of temperatures, then it would be

possible to utilise this temperature-difference and convert

heat into work, so that there would practically result a

case of perpetual motion. Now, it is one of the most

fundamental axioms of physical science that such amotion

is impossible.

I have endeavoured to make use of this method of

viewing the problem, in order to point out what forms



NA TURE [Auo^iist 27, 1885

the natural limit to our conception of a movable heat-
equilibrium. Suppose, for instance, that we have a large

spherical chamber of the temperature of loo" C, and that

this chamber is removed from all gravitating influence,

so that a sohd spherical body, also of the temperature of
100^ C, may rotate on its axis in the centre of this cham-
ber without requiring the support of an axle. The
chamber may likewise be supposed to be void of air, so

that there is nothing but the ether to bring the revolving
bjdy to rest. Now, if a sort of diaphragm or rim be in-

troduced into the chamber, as in Fig. 9, the result will

Fig. 9.

be that the particles of the enclosure to the left of the

diaphragm will only receive heat from that portion of

the revolving body which is approaching them, while

those to the right of the diaphragm will only receive heat
from those portions of the same body which are receding
from them.

But the wave-length of light is altered in one
way by a body which is approaching us, and in

another -w-ay by a body which is receding from us,

so that the particles to the left of the diaphragm will, in

reality, receive a ditierent kind of radiation from those to

the right. Here, then, we have something which upsets
the temperature equilibrium, and we may even conceive
that the particles to the left of the diaphragm will absorb
more heat, and therefore become hotter than those to the

right. If so, we shall have the possibility of creating
> work out of this difference of temperature, or, in other
words, of starting a kind of perpetual motion.
We thus begin to see that, somehow, the revolving

body must lose as much energy as we gain by means of
these differences of temperature, for otherwise we should
have the transmutation of heat originally of the same
temperature into work, which we cannot admit. But this

means that a revolving body placed under these circum-
stances must gradually part with its energy of visible

motion, although it is not in contact with anything else

than the ethereal medium.
Before concluding this branch of my subject let me say

a few words about phosphorescence and fluorescence.

It is well known that certain substances remain lumin-
ous—that is to say, continue to emit light for some time
after they liave been exposed to the light of the sun or of

some other powerfully luminous body. Such substances
are said to be plios/>horescent.

It is likewise known that other substances, more espe-
cially certain liquids, em't light in a peculiar way while
the luminous source acts upon them, but do not enjoy
this property for an appreciable time after it has been
withdrawn. Such bodies are said to ht fluorescent.

It is manifest that the difference between phosphor-
escence and fluorescence is one of time, the bodies im-
plied by the first term continuing to give out light for

some time after the exciting source is withdrawn, while
those implied by the second dj not retain this property
for an appreciable time after the withdrawal of the lumin-
ous source. Prof. Stokes, who has done much to advance
this subject, has shown that the exciting cause of phos-
phorescence and fluorescence is more especially the rays
of high refrangibility—even rays beyond the violet of the

visible spectrum. On the other hand, the rays which the
body gives out are generally of a lower refrangibility than
the exciting rays. Hence invisible rays may, by means
of a phosphorescent or fluorescent body on which they
fall, render themselves visible. This phrase, however, is

perhaps not strictly correct, inasmuch as, before becoming
visible, they have been changed into other rays of lower
refrangibility.

The object of introducing this subject here is rather,

however, to discuss its bearing upon the theory of e.x-

changes than to treat it as a separate branch of inquiry
;

and I may commence by remarking that at first sight it

seems to contradict the general law that the quantity and
quality of the light and heat given out by a body depend
upon its temperature, and upon this only. Thus, a ther-

mometer at 100' C. is supposed to radiate from the sur-

face of its bulb heat which will be the same in quantity
and quality whether the instrument has been heated by
the sun's rays or by plunging it into boiling water. Now
in such a body as luminous paint we have the light which
we usually associate with a high temperature given out
long after the sun has ceased to shine upon it, and when
we know its real temperature to be that of the bodies
around it. Do phosphorescent bodies form, therefore, an
exception to the general law which represents the quality

of the radiant heat as a function of the temperature ?

I think we shall find, on examination, that in this gene-
ral law it is taken for granted that no chemical change is

taking place in the body in question, and no other molecu-
lar change than that implied in the cooling of the body. In

a chemical action we have generally the transmutation of

chemical energy into heat, and in molecular action we
have generally the transmutation of molecular energy into

heat likewise. That is to say, the body undergoing these

changes becomes heated, and so gives out light and heat

peculiar to the temperature to which it has been raised.

But there seems to be no reason why molecular energy
should not be somehow changed at once into radiant light

and heat. In this case there would no doubt be an apparent
breaking of the law above mentioned, which associates a

certain temperature with a certain quantity and quality of

radiant heat, but the exception would be only apparent,

for, as we have stated, the law presupposes that no
molecular change of this nature is taking place.

In like manner our argument regarding an enclosure of

a constant temperature and the theoiy of e ^changes in

general, while it allows of the greatest possible variety of

substance and form in the enclosure, virtually assumes
that no chemical or molecular change is going on
amongst the substances introduced. We are, in fine,

supposed to be dealing with radiant energy and absorbed
heat, and with no other form of energy, and indeed we
have just seen that if we have a body in visible motion in

the enclosure, the equilibrium no longer holds.

Thus we get rid of the difficulty by rejecting the bodies

in question as not fulfilling stiictly our requirements. No
doubt the phenomena of phosphorescence and fluor-

escence are comparatively trivial exceptions, but we may
imagine an enclosure in which all the substances are at

the temperature of 100", while some one substance is

gradually changing its molecular state, until at length we
have a violent explosion accompanied with light and
heat. Here the result is so obvious that we have no

hesitation in recognising such a body as an exception not

contemplated by the theory of exchanges. We are per-

suaded that phosphorescent bodies are equally an excep-

tion, the only difference being that the character of this

exception is not nearly so pronounced.

It has been pointed out by Prof Tail that the

conclusions of the theory of exchanges are only

statistically true. That is to say, if we take a sens-

ible time, such as a second, and a sensible quantity

of any substance, such as a milligramme, then in

an enclosure of constant temperature the absorption of
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that matter during one second is equal to its radiation

during the same time, and this holds for all kinds of heat.

On the other hand, if we take a single molecule and a
billionth of a second, we cannot affirm the same equality.

This is no doubt correct ; in fact, if the equality between
radiation and absorption were to hold for the smallest

conceivable mass and the smallest conceivable increment
of time, our equilibrium would in reality be a tensional

one instead of being movable or dvnamical. I shall con-

clude by repeating the words of Tait (" Heat," p. 253) :

—

"It is vain, at least in the present state of science, to

look for a truly rigorous investigation of the relation

between radiating, absorbing, and reflecting powers. In

all the professedly rigorous investigations which have
been given the careful reader will detect one or more
steps which are to be justified only by the statistical pro-

cess of averages.'' Bai.four Stewart
(To be continued.)

the life of aouatic ammals at high
'pressure^

T~'HE magnificent expeditions of the Talisman and the
*- Travaitleiir have called the attention of naturalists

and physicists to the conditions of life at the bottom of

the sea. A learned physiologist, Ur. Regnard, has con-

ceived the happy idea of studying experimentally these

condition of life at high pressure. With apparatus de-
signed by M. Cailletet, he has subjected aquatic animals
to enormous pressure, such as prevails in the depths of

the ocean, and has examined the results when those in-

habiting the surface are suddenly placed at great depths.
Since his first experiments Dr. Regnard has in\ented an
ingenious method by which he can see, notwithstanding
the great pressure, what goes on inside the apparatus.

-General View of Dr. Regnard's -Apparati

Hitherto the operator simply placed the anmials on
which he experimented in the iron block of the Cailletet
pump, and subjected them to the pressure corresponding
to a given depth ; he then released them, sometimes very
slowly (after several days), sometimes rapidly and even
instantly. He examined then, physiologically and micro-
scopically, the lesions produced. But all the intermediate
stages between the entrance of the animals and the time

,

they were taken out escaped the observer. But now the
apparatus in Fig. i allows him to follow each minute the

{

effects. The following is Dr. Regnard's description of his
apparatus to the -Academy of Sciences :

—

Two holes are pierced through and through across the
lower part of the Cailletet block, M (Fig. 2). In these
two holes, placed in a straight line, are inserted two tubes
in r and r'. These are hollow, and in each of them is

^ From La Nature

solidly fixed a cone of quartz, i;, the extremity of which
joins the edges of the hole which is pierced in the screw-

nut E. A ray of light thrown by the orifice r will thus
traverse the apparatus and emerge at /-'. Experiments
have shown that a similar apparatus will resist easily a
pressure of 650 atmospheres, which represents that of the
greatest depths that have been dredged—about 6500
metres. Across one of the quartz cones are sent the con-
centrated rays of an electric lamp. These rays cross the
block full of water, and emerge on the opposite side,

where they are received by an achromatic object-glass
which projects them on to a screen. The observer there-

fore works at a distance from the apparatus, where he is

sheltered from all danger (Fig. i). This arrangement has
another advantage. The orifice pierced at r is hardly
half a centimetre in diameter, and one can experiment
with animalcula; so small as to be scarcely perceptible
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with the naked eye in the vessel immersed in the block M.
By projecting them with a lens they are increased about
200 times, and it is even possible to see by transparence
the state of their organs." In the experiment represented
in Fig. I, one of the operators is occupied in regulating
the electric lamp and in setting the microscope of pro-
jection, while the other commences to apply the pressure.

The animalcule projected on the screen are the Cyclops,
small crustaceans which are met with at this time of the
year in brooks, and which are scarcely a millimetre in

length. These are so enlarged, and appear with such
transparency, that we can follow on the screen the move-
ments of their branchia, and even of their heart, during
the e.xperiment. Dr. Regnard is pursuing at present his

studies into life under high pressures. He showed last

year that the unequal compressibility of the liquids and
solids which form the organism caused the latter after a

long pressure, to be soaked with water, become turgid,

and consequently lose their functions. But, with the

apparatus here described, he has been able to follow the

phenomena which precede this. From the pressure at

1000 metres (about noo atmospheres) the object shows
inquietude, at 2000 metres it falls to the bottom of the

vessel struggling ; towards 4000 it remains inert and be-
numbed. When its normal pressure returns it recom-
mences moving, unless the pressure has been long and its

tissues are not soaked. This seems to show that the

effect is a compression of the nervous system.

NOTES
We understand that Mr. Francis Galton has already obtained

valuable results from the Family Records sent him last year in

response to his offer of prizes, and that he purposes to make
much use of them in his Presidential address to the Anthropo-

logical Section of the British Association at Aberdeen.

We have already intimated that Prof, Bonney has decided to

retire from the Secretaryship of the Association after the

Aberdeen meeting. We understand that Mr. A. T. Atchison

will be proposed as his successor.

Many interesting excursions have been arranged by the Local

Committee of the Aberdeen meeting of the Association.

One of them will, of course, be to the great granite quarries in

the neighbourho:>d of Aberdeen. Her Majesty has invited 150

of the members to B.ilmoral, where they will be shown over the

grounds and have lunch. It is not to be expected that the

Queen will personally receive all the members, though it is

possible that a few representative men of science may be pre-

sented to Her Majesty. Other excursions will be to Haddo
House, Dunecht, Dunnottar, Drum and Crathes, Loch Kinerd,

on the Saturday ; while on the Wednesday and Thursday of the

second week parties will be taken to Braemar, Invercauld,

Haddo House, Huntly Castle, Elgin, Banff, Portsoy, and
other places. The efforts which the Local Committee are

making to render the meeting a success are all that could be

desired. It is only to be hoped that they may succeed
in persuading the Aberdeen hotel and lodging-house keepers

to reduce their exorbitant charges. The arrangements for

important discussions in Sections A and B we have already

referred to.

In connection with the meeting we venture to recommend to

our readers the new edition of Baddeley's "Guide to Scotland,"

Part I, a copy of which has been sent us. It includes all the

country from the Borders to as far north as Aberdeen, Inverness,

Gairloch, and Stornoway. No more useful, practical, and
trustworthy guide to the region exists, while the thirty-seven

admirably executed maps and plans will be found a great com-
fort and convenience. Dulau and Co. a;e the publishers.

M. Janssen will shortly begin a new series of experiments

on the influence of gases in spectrum analysis, in continuation of

those which he made about fifteen years ago at La Villette

gasworks. The tubes in which the gas will be contained and
compressed will have a length of more than 100 metres, and be
able to bear an unusual aaiount of pressure. Thus a new degree

of accuracy may be expected from these researches, which are

progressing favourably at the Meudon Physical Observatory.

For more than a year some important measurements of the

altitude and movements of clouds have been carried on at Upsala

by the aid of two theodolites, one of which is mounted in the

LinniEus and the other in the Botanical Gardens. These instru-

ments, which belong to the Academy of Science, were used for

auroral and cloud measurements by the Swedish expedition to

Spitzbergen, 1S82-S3. The object of the measurements of the

altitude and movements of clouds is not so much to obtain their

mean altitude as to derive some knowledge of their movements

in the upper part of the atmosphere, a matter which is of great

importance to meteorology. The researches have advanced so

far that it has been found possible to fix astronomically the

movements and altitude of the cirrus clouds.

According to the Tagliche Rundschau the population of

Ratisbon has been greatly frightened by the sudden disappear-

ance recently of thousands of Jackdaws, which dwelt in the spire

of the cathedral of the town, on accovmt of a similar phenomenon

occurring before tlie outbreak of the last cholera epidemic in the

l^lace. In Munich a similar phenomenon is also stated to have

taken place.

Referring to "sonorous sand," the report of the secretary

of the Smithsonian Institution says that an interesting problem

to physicists and geologists has been the sand found in certain

localities, which, when placed in motion by sliding, sometimes

produces a very sonorous or resonant sound, peculiar in character

and difficult of explanation. Prof. Bolton, of Trinity College,

Hartford, desirous of making researches on the subject, and

especially of studying the microscopical, chemical, and physical

peculiarities of the grains, requested the aid of the Institution in

obtaining materials for the purpose. A considerable variety of

specimens was collected in the Sandwich Islands, the coast of

Oregon, Germany, and many other places. These are now in

Prof Bolton's hands, and he will prepare a report on the

subject.

The Chesapeake Zoological Laboratory, as the marine station

maintained by the Johns Hopkins University is designated, is

Science states, established for the present summer session at

Beaufort, on the coast of North Carolina. Dr. W. K. Brooks,

the director, who was prevented last year by ill-health from

giving as much time as usual to the laboratory, is fortunately

quite restored to his usual strength, and is in full activity at his

post. Twelve collaborators are with him. Several of these are

already teachers in various branches of zoological science, and

all of them are well prepared to make use of the opportunities
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which are afforded at this station. An unusual number are

engaged in original researches. The season of 1SS5, although

uncomfortably hot, has thus far been exceptionally favourable

for collection. The weather has been calmer than heretofore in

June and July, and specimens were found in June which have

usually not appeared until the middle of August. The com-

pany, notwithstanding their personal discomfort from the heat,

have maintained their full enthusiasm in the work upon which

they are engaged ; and it now appears as if the eighth session

of the laboratory would be more fruitful in results than its pre-

decessors, good as they have been.

A Dunfermline correspondent writes to us that one of the

most important and certainly the most complete cemeter)- of the

Stone Age which has been laid bare in recent times has just

been discovered in the grounds of Pitreavie, Dunfermline, Fife-

shire. In connection with rebuilding operations a sand-pit was

opened, and here, in a space of 15 yards by 10 yards, no fewer

than five cists have been discovered. The cists were constructed

of rough sandstone flags, and four of these measured about 42
inches in length, 20 inches in breadth, and 16 inches in depth.

The fifth was l.ittle more than iS inches square. A cinerary urn

of baUed clay was found in each of the large cists, but in the

small "grove" nothing was found but a quantity of apparently

calcined bones. A couple of flint scrapers and a bottle-shaped

piece of limestone—which may have done duty as a hammer

—

were also among the finds. The urns measure from 5 to 6

inches across the mouth and from \\ to 6 inches in height, and,

strange to say, the construction of the bowls indicate that they

have been made at different successive periods. No. i urn is

an unshapely piece of sun-dried pottery ; No. 2 showed an

advance in the shape ; and Nos. 3 and 4 are neatly formed and

ornamented with a simple dotted pattern. The explorations

will be continued, and it is expected that several other important

finds will be made. Dr. Mimro, the author of "Ancient
Scottish Lake Dwellings," has visited the tumuli with a view to

place a report in the hands of the Antiquarian Society of Scot-

land. A tradition exists that the site of the mound was an old

graveyard, and some people who have been engaged in the

district in agricultural pursuits for the past half a century state

that numerous flagstones and pieces of urns have been turned up
by the plough or grubbed, and Dr. Munro attaches great im-

portance to the flint scrapers, and was of opinion that the bones

found in the small cist were human bones.

At the recent Railway Congress at Brussels the question

whether it would be economical and desirable to use iron or

steel instead of wooden sleepers was fully discussed. It was
stated that metal sleepers of various patterns are being used in

Holland and India to a considerable extent, and that they are

being tried experimentally in Belgium, England, and other
countries. An opinion was expressed that sleepers of the

description which is being tried in England would afford good
material support for the rails on main lines, although some
inconvenience might be felt from a quoin of wood being used
with it. It was also considered that other metal sleepers which
are being tried in Holland and elsewhere had given satisfactory

results. The cost of metal sleepers is higher than that of wood.
They require good ballast, and there had not been sufficient

experience from their use, in regard to their duration and main-
tenance, to enable the section to state specifically the relative

advantages of the new description of sleepers. It was therefore

considered that further experience is necessary. The difficulty

of arriving at a conclusion as to what would be applicable in all

countries and under all circumstances was exemplified in the

discussion of this subject by the representative of the Egyptian
railways. He stated that iron or steel sleepers cannot be

economically used in Egypt, because they become corroded by

the sand. The representative of the Indian railways, on the

other hand, informed the section that iron or steel sleepers only
can be used in India, because the white ant destroys wooden
sleepers. Considerable discussion took place as to the construc-

tion of railways in regard to the curves, gradients, and works
generally, including the question whether lines with a compara-
tively small traffic should be laid with heavy or light rails. It

was, however, found impossible to lay down any general pro-

positions which could be adopted under all the circumstances in

which railways have to be made.

It may be remarked that Franfois Arago was born at Estagel
in the beginning of February, 1 786, so that a centennial cele-

bration may be expected next year. A statue was erected in

this place twenty-nine years ago at the expense of the late M.
Pereire.

An exhibition of labour was opened a few weeks ago at the

Palais de I'lndustrie, Paris. An electrical railway with a single

rail was exhibited by M. Lartigue, and is carrying passengers
with regularity on a zigzag line of about 200 metres' length. A
series of popular exhibitions with magic lanterns on the new
features of microscopy is largely attracting public attention.

So-called antediluvian music is played on a series of irregular

stones which have been selected so that they represent two
octaves when suspended by strings.

The American Ornithologists' Union will hold its next meet-

ing in New York on Tuesday, November 17.

We have received catalogues of electrical apparatus from two
new firms : the first of these is the Kinetic Engineering Com-
pany, who are agents in this country for the well-known firm of

Breguet. They are now exhibiting Lippmann's ingenious

mercurial galvanometer. The second catalogue is that of

Messrs. P. John and Co., of Bristol. This enterprising firm

describes several instruments of great use in the physical labora-

tory, especially the dead-beat galvanometer of D'Arsonval's

type, and adjuncts therefore. This instrument appears to be
specially adapted for private laboratories. We are glad to see

new firms taking such good standing in the character of the

apparatus they offer to the scientific world.

The Java newspapers report that volcanic activity in the

island continues to increase. Another mountain, called Raun,
broke out on June 21, casting out much steam and ashes. In

the evening smoke was ejected in such quantities as to darken

the horizon on the windward side, until a shower of ashes fell,

upon which the sky cleared up. Raun appears to be an active

volcano, but no suc'n violent eruption has been known in recent

years. On the night ofJuly 8 a new eruption of Mount Smeru took

place ; it was a heavy explosion followed by a stream of red-hot

lava, which came down to the same spot which was laid waste

by the former eruption. In the evening of July 9 another

explosion followed.

" Results of Twenty Years' Observations on Botany, Ento-

mology, Ornithology, and Meteorology, taken at Marlborough

College, 1S65-84," is the title of a large pamphlet embracing a

summary of twenty years' work. The tables are accumulalions

of facts properly registered. In the botanical notices the first

appearances in each year are given, the day being noted as the

day of the ymr, not of the month. This method is readiest for

comparison and for striking the average. In addition the average

for the twenty years, the earliest and latest days, the amplitude

and the number of observations are given. The entomological

notices are arranged in the same way, except that the earliest

and latest appearances and the amplitude are omitted ; these are

not a great loss, for they can be ascertained from the tables in a

moment by any reader. In ornithology the observations include

the date when first seen, and when an egg and the young have
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been found. The meteorological notices include for each month

of each year the highest, lowest, and mean readinj;s of the

barometer, the maximum and minimum temperature in the

shade, the number of times the thermometer stood above certain

points varying with the seasons of the year, the maximum in the

sun, the minimum on the grass, amount of rain collected, and

the number of rainy days. The wettest year of the twenty was

18S2, when the rainfall was 43' 79 inches ; thedryest, 1870, with

23'4I inches. The weather records in these tables have been

kept by one observer, with properly verified instruments, and

all the observations have been critically examined at the Royal

Meteorological Society ; the botanical notices, though obtained

by a large staff of observers, have all been recorded by one

person, who saw all the specimens ; but entomological and

ornithological notes were taken by a series of recorders, and

there is therefore not the same uniformity as in the two previous

cases.

We have received the annual report of the West Kent Natural

History, Microscopical, and Photographic Society for the past

year. It contains abstracts of several papers read during the

year. It is a pity there is no abstract of the discussion intro-

duced by the president at the annual dinner at Gravesend, on

"Bacon and Beans." There are two pajjers on subjects con-

nected with photography.

Mr. W. F. Stanley has recently brought out a new form of

protractor and goniometer, which has the special merit of

measuring an angle right up to the vertex. This new form of

protractor will be very convenient to civil engineers in measuring

angles upon ordnance maps which are most frequently subtended

by short lines, and many other cases. Used as a gonio)iieter,

it will be very convenient to measure the angles of large crystals

and planes of cleavage, also to draw the same direct from the

instrument. The instrument consists of two concentric circles,

the outer one carrying the graduation, the inner a Vernier ; each

supports an arm with an edge extending to the centre. The
angles are measured by slipping the inner circle with its

attached arm and Vernier round the groove on the outer circle,

which keeps it in position. We believe the instrument has all

the good points which Mr. Stanley claims for it, and it will be

useful to artists as well in determining angles of perspective.

The whitefish {Coregonus albus) now in the ponds at the

Delaford Fishery are growing rapidly, some of them reaching

seven inches in length. It will be remembered that the ova of

the.-e fish were brought from America last spring, and hatched

out at South Kensington.

A REMNANT of the great forests which once covered the south

of Sweden was recently dug out of a bog at Kiuneved, consisting

of a boat 6 feet in diameter hollowed out of a log. The tree

from which it was obtained must have been 20 feet in circum-

ference. The wood, which was blue in colour, was very hard,

and the boat so heavy that two bullocks could not move it.

Me. Henry Phiu-ips, jun, one of the secretaries to the

American Philosophical Society, has performed a very useful

work in compiling a register of all the papers published in the

Tramactions and Proceedings of the Society since its commence-
ment. The "register" forms a small pamphlet of fifty-six

pages, the titles being arranged according to the authors' names.

It is therefore an index to all the publications of the Society

—

but a name, not a subject, index.

The additions to the Zoological Society's Gardens during the

past week include a Rhesus Monkey (Macacus rhesus i ) from

India, presented by Mr. E. Pelditch ; a Bosmani Potto {Pero-

dicticin potto i) from West Africa, presented by Mr. C. R.

Williams ; two Gerbilles (Gerbil/us ) from Suakim, pre-

sented by Surgeon-Major J. A. Shaw; two White-faced Tree

Ducks (Dendroeygna viJuata) from West Africa, presented by

Mr. Cecil Dudley; three Green Turtles {Chelone viridis) from

the West Indies, presented by M. C. Angel, F.Z.S. ; a Bonnet

Monkey {Macacus sinicus 9 ) from India, presented by Mr.

J. C. O'Halloran ; two Narrow-barred Finches {Miiiiia nisoria)

from Java, an Indian Silver Bill {Miitiia nialabarica) from India,

an Amaduvade Finch (Estrelda ainaiiduva) from India, pre-

sented by Mr. Horace Sanders ; a .Short-toed Eagle (Circaetus

gal/ictis) from Southern Europe, presented by Mr. Henry
Sotheran ; a Mona Monkey {Cercopithccus inona i ) from West
Africa, presented by Mr. White ; a White-necked Crow (Corvus

scapulatus) from West Africa, deposited ; nine Gold Pheasants

[Thaumalea picta), received from the Right Hon. George

Sclater-Booth, M. P. ; a Barred-shouldered Dove (Giopelia

humeralis), a Coquerel's Lemur (Chirogaleus coquereli), a

Collared Fruit Bat (Cynonyctcris collar is), bred in the Gardens.

OUR ASTRONOMICAL COLUMN
The Binary-star 70 Ophiuchi.—Notwithstanding the care

with which the orbit of this double-star has been discussed, the

companion appears to be again deviating from its predicted

position to a considerable extent. It will be remembered that

from the anomalous motion of the smaller star Madler was led

to the suspicion that the law of gravitation does not apply in this

system, while Jacob thought there was indication of disturbance

from a third body.

M. Perrotin gives the following epoch resulting from his

measures made at Nice in 1SS3 :

i8S3'49 ... Position 45''6 ... Distance 2"'28

On comparing with the orbit assigned in No. i of "Astro-
nomical Observations made at the University Observatory,

Oxford," which accords closely with the measures up to 1878,

and with the orbits Flammarion, Tisserand, and Schur, we find

the following differences taken in the order, observation

—

calculation :

—

Pobilion. Distance.

The Oxford orbit - 9-9 ... -o'6o
Flammarion -128 ... -o'lS
Tisserand - I3'5 ••• ~o'57
Schur - I7'4 ••• -073

It is very possible that in this case the difficulty of represent-

ing the position of the companion-star may be attributed to the

paucity of measures near the peri-astron, rather than to an

anomalous motion which has not been remarked in most of the

other binaries. However this may be, the object no doubt is

one deserving of continued attention. The Oxford orbit, which,

it will be seen, is the nearest as regards the position angle in

1883, gives for 1885 '5— position, 44'''6
; distance, 2"

'64.

Tuttle's Comet.—On September 10, at midnight, this comet
will be in about R..\. 136° 33', Deck -F3° 48', rising at Green-
wich two hours before the sun, and with an intensity of light

one-third greater than when first observed at Nice on August 8.

It may perhaps be observed after perihelion in the southern

hemisphere if the more powerful telescopes are utilised. On
August 13 the correction to Herr Raht's ephemeris was - 13s.

in right ascension and -l-5''S in declination. The comet is

about 2' in diameter, without very apparent central condensation.

The Comet of 1652.—At present we have only one calcula-

tion of the orbit of this comet—that of Halley, founded upon
the observations of Hevelius in the scarce volume of the
" Machina Ccelestis." It would be interesting to investigate

the orbit anew from the observations made by Richard White
at Rome, though he gives no nearer time for his distances of the

comet from stars between December 21, 1652, and J.-inuary 3,

1652, than "hora 2 post occasum soils." The observations will

be found in Zeitschrift fiir Astronomie, vol. iv. , where they art

entitled " Observationes Cometae, qui exeunte anno 1652 com-
paruit, habitae Romte per Riccardum Albium, Anglum.' Zach
supposed the observer to be Richard White, and there can be

little doubt that he is the Mr. White repeatedly mentioned b)'

Evelyn in his Diary. Zach has the remark, " Diese Beobacht-

ungen kcinnen leicht besser als die des Hevelius seyn," and an

examination of the latter will show that there is some foundation
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I >r this remark. On December 21, according to Halley's ele-

ments, the distance of the comet from the earth was only o'l4

;

<in January 3 it had increased to o"42.

The fact that the place of the ascending node of the comet of

1698, as it is printed in Halley's " Synopsis of Cometaiy
Astronomy," is iSo° in error, or, in other words, the place of

the descending node has been given for that of the opposite one,

furnishes a hint that it is not safe to accept a single calculation

i.'f the orbit of any of the earlier-computed comets without

examination.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, AUGUST 30 TO SEPTEMBER 5

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.

)

At Greifiwich on Auptsl 30
Sun rises, 5h. Iim. ; souths, I2h. om. 23"os. ; sets, i8h. 49m. ;

decl. on meridian, 8° 52' N. : Sidereal Time at Sunset,

I7h. 26m.
Moon (at Last Quarter on Sept. 2) rises, 20h. 28m.* ; souths,

3h. 15m. ; sets, loh. 12m. ; decl. on meridian, 8° II' N.

Planet Rises Souths Sets Decl. on meridian
h. m. h. m. h. m.

Mercury ... 6 i ... 12 17 ... iS 33 ... 2 28 N.
Venus ... 8 7 ... 13 57 ... 19 47 ... 2 47 S.
Mars ... o 36 ... S 48 ... 17 o ... 22 50 N.
Jupiter ... 5 48 ... 12 28 ... 19 S ... 7 6 N.
Saturn ... 23 43* ... 7 52 ... 16 i ... 22 25 N.

* Indicates that the rising is that of the preceding day.

Occullations of Stars by the Moon
Corresponding

Sept. Star Mag. Disap. Reap.
angles from ver-

* *^ '^
te.\ to right for

inverted image
h. m. h.

22 I ... 22 52 ... 62 247
22 2 ... 22 51 ... 82 227
23 I ... 23 32 ... 117 189
23 9 near approach 333 —
23 21 ... o it ... 20 284

I 40 near approach 154 —
22 34 ... 23 20 ... 84 221

o 48 ... 9 288

I ... e- Tauri 4l
I .. fli Tauri \\
I ... B.A.C. 1391 ... 5

I ... 81 Tauri 52
1 ... 85 Tauri 6
2 ... Aldebaran ... i

2 ... 117 Tauri 6

3 ... B.A.C. 1728 ... 6

4 ... 26 Geminorum .. 54 ... 4 57 near approach 146 —
5 ... 68 Geminorum... 54 ... o 58 near approach 323 —

t Occurs on the following day.

The Occultations of Stars are such as are visible at Greenwich.

Sept. h.

2 ... 1 8 ... Mercury in inferior conjunction with the
Sun.

4 ... 3 ... Saturn in conjunction with and 4' 17' north
of the Moon.

5 ... 7 ... Mars in conjunction with and 5° t,'^ north
of the Moon.

GEOGRAPHICAL NOTES
Sad news has been received from the Dutch African Expe-

dition ; its leader, Mr. D. D. Veth, died from disease on Alay

19, in the camp on the banks of the Kala-Kanga River, between
Benguella and Humpata. This is a real loss for science as well
.as to his venerable father. Prof. P.J. Veth, who has given his

whole industrious life to scientific work.

The Austrian Government, with the consent of the Porte, has
undertaken to make a geographical survey of the Albanian coast,

with a view to preparing new maps. Two Austrian gunboats
have accordingly left for Corfu with officials of the Chart De-
partment on board. Here they will be joined by the Turkish
officers, under whose superintendence the survey will be made.

It is stated in the latest Er^i: muagslii-ft to Pclennanii's Mit-
theiliin^eti, that there are in Peking four institutions at which
astronoaiical and meteorological observations have been made
for a number of years : (l) the Chinese Observatory, called Kuan
saiij tai, which has existed for about six centuries. In 1674 the

Jesuits provided it with new aslronomical instruments, without
lenses, which are well preserved to this day. It is situated on
the eastern wall of the Manchu town. (2) Bethang, or the

Northern Church, the Collegium Callorum, near the Imperial

palace. Here in the middle of the eighteenth century the

Jesuits erected an observatory, and made many astronomical

observations, amongst them the transit of Venus of June 3,

1769. Besides these Pere Amiot made meteorological observa-

tions for six years, from 1757 to 1762. (3) The Russian Lega-
tion, near the southern wall of the Manchu town. The astro-

nomer Fuss, who made a great journey between 1830 and 1832
from St. Petersburg to Eastern Siberia, and by Kiachta to

Peking, at the orders of the Academy of Sciences of St. Peters-

burg, spent seven months here, and organised astronomical,

geographical, magnetic, and meteorological observations. (4)

Beguan, about 300 metres from the north-eastern corner of the

wall surrounding the Manchu city. Here the members of the

Russian missionary body, and the native Christians under their

direction, carried out a series of magnetic and meteorological

observations between 1S41 and i860. In 1864 this Observatory

was separated from the missionary establishment, and in 1867

the .St. Petersburg Academy of Sciences selected Dr. H. Fritsche

for its director, a position which he held for sixteen years. For
twelve of these he lived in Peking, while the other four were
spent for the most part in journeying through the Cliinese

EiBpire and Siberia, in order to inspect the meteorological

stations and the three magnetic observatories at Ekaterinburg,

Barnaul, and Nerchinsk, to establish new stations, and specially

to obtain astronomical, geographical, and hypsometric observa-

tions in as large a number of places as pDSsible. His investiga-

tions into the meteorology of Eastern Asia were published

by the Academy in 1877, and he now publishes in the

Erga nziiiigsheft ahovt alluded to the results of his sixteen years'

observations in other departments. He describes his numerous

journeys in China, Mongolia, and Manchuria, and gives a mass
of data with regard to the latitude and longitude of places, and
their heights above the sea-level. There are also, in the second

part of the paper, a large number of measurements connected

with earth magnetism. The title of the paper, which is a long

one, and represents a vast amount of travel and labour, is " Ein

Beitrag zur Geographic und Lehre vom Erdmagnetismus Asiens

und Europas," von Dr. H. Fritsche, Petermann' s Mitiheilungen

Ergdnzungiheft, No. 78.

In the current number of Pdirmann's Mitiheilungen the prin-

cipal article is an account, historical and geographical, of "a
lava desert in the interior of Iceland," and the largest lava area

in Europe. The "desert "in question is situated in that part

of the plateau in the interior which lies between the Vatnajokull

and the rivers Skjalfandafljot and Jdkulsa. It is known to the

inhabitants of the neighbouring coasts as Odadahraun. The
autlior, Th. Thoroddsen, describes his journey from Myvatn in

detail.—Prof. Nell explains Fischer's perspective projection for

maps, and gives a map of Asia on this system ; while Herr

Flegel describes his journey in 1879 with the Henry Venn expe-

dition up the Pico Grande from the Cameroons.

The Zcitschrift of the Gesellschaft fiir Erdkunde at Berlin

(Band 20, Heft 3) is almost wholly occupied with an account by

Herr Schmidt of the travels of the friar Rubruk between 1253

and 1255 into the heart of Central Asia, and to the borders of

China. This remarkable journey is described and explained

with much painstaking learning. The only other contribution

to the number is a table of lengths of the principal Russian rivers

from General Tillo's survey.

From the latest reports the Australian New Guinea expe-

dition appears to have progressed satisfactorily so far. The
Government of Queensland had offered to hold frequent com-

munication with the party by means of the steamer A Ivance,

with a view of obtaining information of the progress of the work

of exploration. A branch of the Geographical Society of

Australasia is to be formed at Brisbane.

A Parliamentary blue-book (Corea, No. 3, 1885) lately

published contains the report of a journey made by Mr. Carles,

the Vice-Consul at Seoul, from that place to Phyong Kang,

where some gold mines exist. These lie to the west of the

main road between Seoul and Gensan, and were stated to be of

greater extent than any existing in Corea. They are in the

Phyong Kang district, in the neighbourhood of the totvn of

Pai-namou-tjang, about 100 miles from the capital. Part of the

road lay across a vast lava-field, which appears to exceed in

extent even the largest in Iceland. Between Chhol-won and

Pai-namou-tjang, a distance of 40 miles, there is only one

break in its bed, which Mr. Carles attributes to the action of
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the stream which flows near Phyong Kang ; the uniform depth
of the lava is about 100 to 140 feet, and it has a continuous and
gradual ascent towards the north. Local statements as to its

extent beyond Pai-namou-tjang were vague, but the plain could
be seen stretching 13 miles farther up the divide of the eastern

and western watersheds. Twenty miles north of this divide

Mr. Carles left a similar plane last year, stretching from An-
byon to Kosan, but nearly 1000 feet below the level of the

present plain. There are thus three great oval fields of l.iva

passing almost in a straight line through the mountain chain
which runs from the north to the south of Corea at a height of

about 1500 feet above the sea near the divide, and of 500 feet

in the lower levels. There is also another plain about 4 miles
wide and 12 miles long to the east in Keum-song district, the

direction of which is not so well defined, but in which the depth
of lava is apparently even greater than that in the others. No
crater is visible in any direction to account for the enormous
mass of lava ; no hot springs were heard of within 30 miles,

and sulphur is said to be imported from China, so that the
gigantic overflow would appear to have taken place in the
valley, and to have completely buried the volcano from which it

came, if such were its source. At the iirst gold-washing visited

about 270 men were said to be employed. Trenches were being
dug in a bed of shingle by the river-side, and being driven
parallel with the course of the stream. The men worked in

parties of six, with one washer, who managed his wooden
bowl veiy cleverly. Only small particles of gold are found, but
the results seemed uniform and far superior to those of any other
place visited by Mr. Carles in Corea. At two different wash-
ings which he witnessed, and which were said to give about the
average yield, three basins of good earth, representing less than
an hour's labour of six men, produced about fifteen pieces of
gold—small indeed, but clearly visible at three yards' distance.

Farther up the valley, where the men were working in smaller
gangs, the yield was about the same in proportion to the num-
ber of men. On the western slope are other workings, where
some 300 men are engaged, but these do not appear to be so
productive. It appears that this valley has never before been
worked for gold ; in other places it has been sought for ages,
and always found after the summer floods had brought down
fresh detritus ; but here the shingle seemed never to have been
disturbed, or, rather, arranged in walls, before. The country
here also seemed more promising than ehewhere, and to be
worth the visit of an experienced miner.

For many years it was believed that the highest mountain in

Sweden was Sulitjelma, on the frontier between Sweden and
Norway, the height of which is about 6000 feet. A couple of
years ago it was, however, discovered that the mountain of
Sarjektjikko, in Swedish Lappland, was a thousand feet higher.
Lately, Dr. Svenonius, well known for his explorations of this

province, has declared that neither of Ihe^e mountains is the
highest in Sweden, the honour belonging to Kebnekaisse, another
peak in the same province, which the topographical surveyor of
the province of Norrland has measured and found to be 7192
feet in height.

According to recent advices from the Faroe Islands, a well-
known landmark has disappeared there, viz. the rock called
"the Monk," situated about five miles south of Sumbo. Its

height was nearly 100 feet. On the top of it lay some
large boulders, which could be seen distinctly. Already last

year part of the top fell down, but the body remained until last

winter or this spring, when its disappearance was discovered.

MINERAL PRODUCTS OF THE UNITED
STATES

T^HE second Report on "The Mineral Resources of the
" United States," by Albert Williams, jun., Chief of the
Division of Mining Statistics and Technology, United States
Geological Survey, is now in press and will be issued shortly.

This Report is for the calendar years 1SS3 and 1884, and con-
tains detailed statistics for these periods and al«o for preceding
years, together with much descriptive and technical matter.
The following are the totals of the production of the more
important mineral substances in 1884 :

—

Coal.—The only statistics in which the trade is interested are
those relating to the amount of coal which is mined for and
reaches the market. There is, besides, a local and colliery con-
.sumption which is usually disregarded in statistics, and which

ranges from 5 to 6J per cent, of the total shipments. Of what
may be called the commercial product the quantities in 1884
were as follows:—Pennsylvania anthracite, 30,718.293 long
tons ; bituminous and brown coal, lignite, and small lots of

anthracite mined elsewhere than in Pennsylvania, 66,875,772
long tons ; total, 97,594,065 long tons. The spot value of the

commercial product was : Pennsylvania anthracite, '§61,436,586

;

bituminous and all other coals, $70,219,561 ; total, $131,656, 147.
Including the local consumption, &c., the total product in 1884
may be stated at 106,906,295 long tons—namely, 33,175,756
long tons of Pennsylvania anthracite and 73,730,539 long tons

of bituminous and all other coals ; and the value at the mines
was : Pennsylvania anthracite, $66,351,512 ; bituminous and all

other coals, $77,417,066 ; total, $143,768,578. The total pro-

duction (that is, including colliery and local consumption) of

anthracite was 1,160,713 long tons less than in 18S3, while its

value was $10,905,543 less, the disproportionate decline in value

being due to a fall of 25 cents, per ton in 'spot price ($2'25 to

$2). The total bituminous coal production increased 5,199,0.^9
long tons over that of 1S83, but its value was $4,820,734 less,

the average valuation at the collieries having fallen from $I'20
to $r'05. The total output of all coals showed a net gain in

tonnage of 4,038,326 long tons, and a decline in value of

$15,726,277.
Coke.—There were 4,873,805 short tons of coke made in

1884, worth $7,242,878 at the ovens. This production con-

sumed 7,951,974 short tons of coal. The amount of coke
made was 590,916 tons less than in 1883, and the value was
$878,729 less.

Petroleum.—The production of crude petroleum in 1884 was

24,089,758 barrels of 42 g.illons each, of which the Pennsylva-

nia and New York oil-fietds produced 23,622,758 barrels. The
total value, at an average spot price of 85 cents, was $20,476,294.
As compared with 1883 the production was 689,529 barrels

greater ; but the total value was $5,263,958 less, the average

sp t price having fallen from Srio, or 25 cents per barrel.

Natural Gas.—The estimated value of the natural gas used in

the LTnited States in 1884 was $1,460,000, as against $475,000
in 1883. The value is computed from that of the coal superseded

by natural ga?.

Iron.—The principal statistics for 1884 are as follows :—Iron

ore mined, 8,200,000 long tons ; value at mine, $22,550,000.

Domestic iron ore consumed, 7,718,129 long tons; value at

mine, $21,224,854. Imported iron ore consumed, 487,820 long

tons ; total iron ore consumed, 8,125,949 long tons. Pig iron

made, 4,097,868 long tons—a decrease of 497,642 tons as com-

pared with 1883 ; value at furnace, $73,761,624, or $18,148,576

less than in 1883. Total spot value of all iron and steel in the

firststageofmanufacture.excludingallduplications, $107,000,000,

a decline of 835,000,000 from 1883. Fuel consumed in all iron

and steel works, including blast furnaces, l,973!305 'otig tons of

anthracite, 4,226,986 long tons of bituminous coal, 3,833,170
long tons of coke, and 62,110,660 bushels of charcoal, besides a

notable quantity of natural gas. Limestone used as flux,

3,401,930 long tons ; value at quarry, $1,700,965.
Gold and Silver.—The mint authorities estimate the produc-

tion in 1884 at $30,800,000 gold and $48,800,000 silver (coining

rate) ; total, $79,600,000. This was an increase of $8co,ooo

gold and $2,600,000 silver as compared with 1883. The gold

production was equivalent to 1,489,949 troy ounces, and the

silver to 37,744,605 troy ounces.

Copper.—The production in 1S84, including 2,858,754 pounds

made from imported pyrites, was 145,221,934 pounds, worth

$17,789,687, at an average price of I2i cents per pound in New
York City. The amount was 28,070, 139 pounds greater than

the production of 1S83 ; but the value was $275,120 less than

that for 18S3, owing to the decline in price. In 1884 4,224,000

pounds of bluestone (sulphate of copper, " blue vitriol ") were

made ; worth, at 4'3 cents per pound, $181,632.

Lead.—Production, 139,897 short tons. Total value, at an

average price of $75 '32 per ton on the Atlantic sea-board,

§10,537,042. The production was 4060 tons less than that of

1883, while the decrease in value was 81,785,677. The pro-

duction of white lead (carbonate) is estimated at about 65,000

short tons, worth, at i,\ cents per pound, 86,337,500, almost all

of which was made from pig lead. The production of litharge

and red lead has not been ascertained.

.?;'«(.—Production of metallic zinc, 38,544 short tons ; worth,

at an average price of 4^44 cents per pound in New York City,

i¥3,422,707. The output was 1672 tons greater than in 1883,
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and the value increased $111,601. Besides the spelter and sheet

zinc, about 13,000 short tons of zinc white (oxide) were made
directly from the ore, the total value of which, at 34 cents per

pound, was 8910,000.
Quicksilver.—Production, 31,913 flasks (of 76i pounds net =

2,441,344 pounds), or 14,812 flasks less than in 18S3. Total

value, at an average price of 829' 34 per flask at San Francisco,

8936,327, a decline of §317,305 as compared with the total

value of the product of the previous year. During the year

600,000 pounds of quicksilver vermilion were made, worth

$288,000.
Nickel.— Production of nickel contained in copper-nickel

alloy, 64,550 pounds, worth, at 75 cents per pound, 848,412 ;

an increase of 5,750 pounds, but a decline of S4508 in total

value, owing to the falling off' in price.

Cobalt.—The amount of cobalt oxide made in 1S84 was al out

2000 pounds, as against 1096 pounds made in 18S3. Its value,

as 82 '55 per pound was 85 100. The value of cobalt ore and
matte cannot be ascertained, as it is chiefly dependent on the

nickel contents.

Manganese.—The output ot manganese ore in 1884 was about

10,000 long tons, or 2000 tons more than in 1883. The total

value, at 812 per ton at the mines, was 8120,000, or about the

same as in 1883, the average price having declined S3 per ton.

Cliyomiuin.—The production of chrome iron ore, all from
California, was about 2000 long tons, or about two-thirds as

much as m 1883. At an average value of i7'5o per ton at San
Francisco, the total value was 835,000.

Tin.—A little tin ore was taken out in the course of develop-

ment work in Dakota, Wyoming, Virginia, and Alabama, but

the only metallic tin made was a few hundred pounds from ore

of the Black Hills (Dakota) mines, made in sample tests at New
York City pending the building of reduction works at the

mines.
Platinum.—The amount mined in 1S84 was about 150 troy

ounces, w-orth, crude, $3 per ounce.

Aluminium.—The amount made in the United States in 1884
was 1800 troy ounces, an increase of 800 ounces over the pro-

duction in 1S83. At 75 cents per ounce the total value was
8I350-

Building Stone.—It is estimated that the value of the building

stone quarried in 1884 was 819,000,000, as against 820,000,000
in -1883, the decline being due partly to dullness of trade and
partly to the increased use of other structural materials.

Brick and Tile.—The output was about the same as in 1883,
but as manufacturers cut down expenses still further, meeting a

lower market, the total value is estimated at 830,000,000 as

against 834,000,000 in 1S83.

Lime.—-There were 37,000,000 barrels (of 200 pounds) made
in 1884, the average value per barrel at the kilns being not over

50 cents, or 818,500,000. The production was about 5,000,000
barrels greater than in 18S3, but owing to the fall in price the
total value was about 8700,000 less.

Cement.—About 100,000 barrels (of 400 lbs.) of artificial

Portland cement were made, or 10,000 barrels more than in

1883 ; the total value, at S2'io per barrel, being 8210,000. The
production of cement from natural cement rock was 3,900,000
barrels (of 300 lbs. ), or 200,000 barrels less than in 18S3 ; worth,
at 90 per cents per barrel, 83,510,000. The total production of
all kinds of cement was about 4,000,000 barrels, valued at

83,720,000.
Precious Stones.—The estimated value of American precious

stones sold as specimens and souvenirs in 1S84 was 854,325,
and the value of the stones sold to be cut into gems was
$28,650; total, 882,975. About 8140,000 worth of gold quartz
was saved as specimens or made into jew elry and ornaments.

Buhrstones.—The value of the buhrstones yearly made in the
United States is about 8300,000.

Gr/Ha'rfo»«f.—Dealers estimate the value of the grindstones
made in 1884 at $570,000.

Phosphates.—The production of washed phosphate rock in

South Carolina during tne year ending May 31, 1S84, was
431.779 long tons, worth 82,374,784, or 53,399 tons more than
in the previous year, wtth an increase of 8104,504 in value.

The average spot price, 85 '50 per ton, was 50 cents less than in

the preceding year. The recent discoveries of phosphate rock
in the adjoining States of North Carolina, Alabama, and Florida
will probably lead to a still further increase in production. Of
manufactured fertilisers, 967,000 short tons, worth 26,110,000,
were made in the year ending April 30, 1S84, and 1,023,500

short tons, worth 827,640,000, were made in the year ending

April 30, 1885.

Marls.—In New Jersey about 875,000 tons, worth 8437,500
at the pits, were dug in 1S84. In addition, small quantities

were produced for local use in some of the Southern States. The
production is declining, owing to competition with fertilisers

made from phosphate rock, &c.

Gypsu?n.—\a the Atlantic States, from Maine to Virginia,

65,000 long tons of land plaster and 60,000 tons of stucco, total

125,000 tons, were made in 1884, of which nearly all was from

Nova Scotia g>'psum. The statistics for Michigan have not been

reported, but the production did not vary greatly from that in

1883, in which year it was 60,082 short tons of land plaster and

159,100 barrels (of 300 lbs.) of stucco. In Ohio 4217 short

tons of land plaster and 20,307 barrels of stucco were produced.

There was also a small production in other parts of the

country ; but the total amount of domestic gypsum used is not

known.
Salt.—The production in 1884 was 6,514,937 barrels of 280

pounds (equivalent to 1,824,182,360 pounds, or 32,574,685
bushels, or 912,091 short tons, according to the unit used).

The total value, computed on average wholesale prices at the

point of production, was 84,197,734. The apparent output

was 322,706 barrels greater than in 18S3, while the value was

813,308 less ; but the production figures do not include a con-

siderable stock on hand in the Onondaga district, not officially

reported because not inspected.

Bromine.—The production is estimated at 281, loo pounds, all

from the Ohio and West Virginia salt district ; worth, at 24
cents per pound, 867,464.

Bora.x.—Production about 7,000,000 pounds, or 500,000

pounds more than in 1883. The total value, however, was less

than that of the product of 1883, being about 8490,000 at San

Francisco rates, as against 8585,000 in 1883.

Sulphur.—No exact statistics. The production was only 500

tons, worth about 812,000.

Pyrites.—About 35,000 long tons were mined in the United

States, worth about S175.000 at the mines. Some 33,500 tons

of imported pyrites were also burned, making a total consump-

tion of 68,500 tons.

Barytes.—Full statistics not received. The production is

estimated to have been about 25,000 tons ; worth, at 84 per ton,

unground, at the point of production, Sioo,ooo.

MiciK—The production of merchantable sheet mica, not

including mica waste, was 147,410 pounds, valued at S36S.525.

Feldspar.—The production was 10,900 long tons, or 3200 tons

less than in 1883. Its value at the quarries was 855,112.

Asbestos.—The amount mined was about 1000 short tons,

worth about $30,000.
Graphite.—Production nominal, the supply being drawn from

the stock accumulated in 1883.

Asphaltum.—The annual production is about 3000 tons,

having a spot value of $10,500.

Alum.—About 38,000,000 pounds were made in the United

States in 1884, or 3,000,000 pounds more than in 1883. At an

average spot value of i g cents per pound, the product was worth

8712,500.
Copperas.—The amount made in 1884 was 15,500,000 pounds,

worth, at 60 cents per hundredweight, 893.o°°-

Mineral Watirs.—The sales of natural mineral waters in

1884 amounted to 68,720,936 gallons, valued at 81.665,490, an

apparent increase of 21,431,193 gallons, and 8526,007 upon the

figures for 1883. While the sales are undoubtedly increasing, it

is possible that the excess in the reported quantity and value of

the waters sold in 1884 as compared with 1S83 may b; partly

due to the greater fullness of the returns for 18S4. Besides the

waters bottled and placed on the market there is a large local

consumption, not included in the foregoing figures.

Totals —As was remarked in the former report, it is im-

possible to state the total mineral product in any form whicli

shall not be open to just criticism. It is evident that the pro-

duction statistics of such incongruous substances as iron ore,

metallic gold and silver, the spot value of coal mined, and the

market value of metallic copper after having been transported

hundreds of miles, the spot value of a crude substance like un-

ground, unrefined barytes, and the value of a finished product

like brick (in which the cost of manufacture is the leading item)

cannot well be taken as items in a general summary. The sta-

tistics have been compiled with a view to giving information on

those points which are of most interest and utility, and are
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presented in the form usual in the several branches of trade sta-

tistics. The result is that the values stated for the different pro-

ducts are necessarily taken at different stages of production or

transportation, &c. Theoretically perfect statistics of mineral
products would include first of all the actual net spot value of

each substance in its crudest form, as taken from the earth ; and
yet for practical purposes such statistics would have little interest

other than the fact that the items could be combined in a grand
total in which each substance should be rated on a fairly even
basis. The following groupings, therefore, are presented with
a full realisation of the incongruity of many of the items. The
grand total might be considerably reduced by substituting the

value of the iron ore mined for that of the pig iron made, by
deducting the discount on silver, and by considering lime, salt,

cement, borax, &c., as manufactures. It will also be remarked
that the spot values of copper, lead, zinc, and chrome iron ore

are much less than their respective values after transportation to

market. Still the form adopted seems to be the only one which
admits of a comparison of the total values of the mineral products
from year to year.

Rdsiime of the Values of the Metallic and Non-metallic Mineral
Substances produced in the United States in 1884.

Metals Si86,097,599
Mineral Substances named in the foregoing

Table , . ... ... ... ... 220,007,021

406, 104, 620
Fire-clay, kaolin, potter's clay, common brick clay,

terra cotta, building sand, glass sand, limestone
used as flux in lead smelting, limestone in glass

making, iron ore used as flux in lead smelting,
marls (other than New Jersey), gypsum, tin ore,

antimony, iridosmine, mill-buhrstone, and stone
for making grindstones, novaculite, corundum,
lithographic stone, talc and soapstone, quartz,

fluorspar, nitrate of soda, carbonate of soda,

sulphate of soda, native alum, ozokerite, mineral
soap, strontia, infusorial earth and tripoli, pumice-
stone, sienna, umber, &c., certainly not less than 7,000,000

Grand Total .5413,104,620

The total value of the metals and minerals produced in 1SS4
was $39,100,008 less than in 1S83, and the decline in 1SS3 from
1882 was $3,012,061 ; that is, the falling off in value began on
a small scale in 1SS3, but was accentuated in 1SS4. The
net decline has been due rather to a depression in price than
a dectease in quantity; indeed, several important substances
show a decided increase in production, notwithstanding the
general dullne.'s of trade. The over-production, taking the
whole field into consideration, has been less than was generally
feaied.

PKOF. L. SOHNCKE ON THE ORIGIN OF
THUNDERSTORM ELECTRICITY •

T N order to express more than mere surmises as to the origin
^ of thunderstorm electricity we must, above all, be famihar
with the atmospherical conditions under which thunderstorms
usually occur. For this purpose we must first take into con-
sideration two general facts in meteorology : first, the average
decrease of temperature with increase of height in free air; and
secondly, the nature of the upper clouds.

With regard to the first point, a considerable amount of data
is available in the observations of several scientific balloonists,
especially those of Jlr. J. Glaisher. Glaisher has constructed a
table, based upon his numerous ascents, showing the average
decrease of temperature for the altitudes of 1000, 2000, 3000
feet, &c. This table shows that even in the warm summer
months the temperature of the freezing-point is met with gener-
rally at the level of between 3000 and 4000 metres (say 10,000
to 13,000 feet).

Generally speaking, the aggregate of those points of space in
which the temperature of 0° C. prevails at any given moment must
lie on a certain surface, which may be denoted as the "isother-
mal surface of zero C. " It is of especial interest to ascertain
whether the result yielded by Glaisher's ascents as to the height

' Extract from " Sitmngsbcrichte der Jenaischen Gesellschaft fur Mcdccin
und Naturwissenschaft." Jahrg. 1885. Sitzung voni i .Mai.

of this surface in midsummer is confirmed by other ascents. In
order to obtain an opinion upon this point I have grouped toge-
ther those ascents which afford a sufficient number of data, in

order to deduce therefrom the height of the isothermal surface
of zero. This table includes twenty-three ascents by eight diff-

erent balloonists at different seasons of the year ; about half the
ascents were made during the summer months. The following
are the conclusions drawn from this table :

—

In the warmest summer months the isothermal surface of zero
was found to be at an height of about 3000 to 4000 metres, but
occasionally sinks even at this season to about 2000 metres (say

6500 feet) above the level of the sea. It generally rises in the
course of the forenoon, and, apparently, more rapidly the nearer
noon is approached. It sinks in the course of the afternoon, and,
apparently, more rapidly with the greater di-t'ance from noon.
Its level may vary about 2000 metres in from one to two hours.
The change from rising to sinking does not occur exactly at

noon, but perhaps one hour or even more after noon, accordin.;

to season.

A knowledge of the decrease of temperature on days of

thunderstorms, especially just before the storm, presents therefore
especial interest. Only few data exist on this point.

Glaisher made an ascent at 6 p.m. on the 31st August, 1863,
after a thunderstorm had taken place at 8 a.m. He did not
reach the isothermal surface of zero, but found a temperature of
1° C. at a height of 2300 metres (s.ay 7500 feet). I have never
found such a low temperature at a similar height in any of the
six ascents in August and the beginning of .September.

Flammarion made an ascent during the night of the thunder-
storm of the 14-15 July, 186S, and met witho' C. at a height of

2400 metres (say 6500 feet), but this was at 4h. 26m. a.m.
Among all the midsummer ascents there is only one in which the
isothermal surface of zero was met with at a lower level.

Welsh made an ascent in the afternoon of the 17th August,

1852, two hours before the occurrence of a thunderstorm; at

5 p.m. the isothermal surface of zero lay at a height of 3500
metres (say 11,500 feet), but it was rapidly sinking. Welsh did
not find such a rapid decrease of temperature upwards in any of

his other three ascents as in this one.

Kamtz has drawn the conclusion, based upon the great refrac-

tion which has often been observed with sultry thunderstorm air,

that the rapid change of temperature with height is an important
condition for the formation of thunderstorms, especially in

summer. In order to obtain more precise data upon this point

I have undertaken a small meteorological investigation as to the

difference of temperature existing just before thunderstorms
between Freiburg in the Breisgau and the Hochenschwand in the

Black Forest, 2326 feet above it. I found that in seventeen cases

which were suitable for comparison, in the years l88o and 1881,

the difference of temperature just before the thunderstorm was
less than the average for the day and season in three cases only ;

in other cases it was greater.

From this it appears that, in most cases, the abnormally rapid
decrease of temperature with height, and, in connection with this,

the abnormally low position of the isothermal surface of zerf>

may be taken as characteristic of the condition of weather before

thunderstorms.

Secondly, attention must be paid to the nature of the upper
clouds not only generally, but also more especially before

thunderstorms. The clouds which lie above the isothermal sur-

face of zero must of course mainly consist of ice particles,

although, of course, the formation of clouds of superfused water
particles is not excluded. The appearance of the ice clouds is,

moreover, somewhat different from that of the water clouds.

The former are known as "cirrus" and the latter as "cumulus
"

clouds. Observations on the height of clouds, made either in

balloon ascents or on the ground, agree in showing that the

limit of both kinds of clouds in midsummer lies about 4000
metres (say 13,000 feet) high, which agrees pretty well with the

above calculation of the level of the isothermal surface of zero.

It is not surprising, therefore, that balloonists frequently reach

snow-clouds even in midsummer—for instance, Glaisher on June
26, 1863, between 3300 and 4200 metres (say 11,000 and 14,000
feet); Fonvielle on July 4, 1S75, at 3450 metres (say 11,300

feet) ; Barral and Bixio on July 27, 1S50, between 4500 and

6300 metres (say 15,000 to 20,500 feet) ;
Welsh on August 17,

1850, at 5990 metres (say 19,500 feet).

While the distinction between ice and water-clouds, from their

mere appearance as seen from the earth, is always somewhat diffi-

cult to be made out, we have in many cases an infallible
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means of dislinguishing between them—namely, by the character

of the solar and lunar halos which are very often seen in thin

veils of clouds. It has been established beyond doubt that the

rings of light of larger size, or halos of about 22° diameter, are

caused by refraction in ice crystals. (This angle i^ that of the

least deviation for rays ofmean refrangibility in passing through ice-

prisms of 6o°). On the other hand the smaller rings (coronas) of

from 1° to 6° diameter owe their origin to the refraction of light

through spheres of uniform size. Halos are not nearly so rare

as is commonly supposed. M. Galle observed seventy-eight

halos and about as many parhelia in a year and a half, and
often even in the heat of summer. Kamtz laid great stress on the

importance and infallibility of this optical means of distinguish-

ing between the two classes of clouds.

After these preliminary considerations let us turn to thunder-

storms. The local or heat thunderstorms (identical with most
summer thunderstorms) are best known, while the large cyclonic

thunderstorms have been less investigated. In the first case,

the appearance of the clouds which rise high in the sky as

gigantic columns of cumulus, show that they owe their origin to

a strong ascending current of great humidity. According to

Dr. Reye, tlie principal condition for the formation of a con-

tinuous ascending moist air current is the abnormally rapid

decrease of temperature in its vicinity, while in the current itself

the decrease of temperature with height is essentially retarded,

owing to the latent heat set free by the condensation of vapour.

Under these conditions, the distribution of temperature in the

atmosphere is therefore such that the isothermal surface of zero

in the ascending current is raised especially high, while outside

this current the surface has an abnormally low position. In this

way, therefore, water still in a liquid state reaches the ice-

region ; ice-clouds and water- clouds must exist side by side.

If the moist current rises sufficiently high its temperature sinks

below 0° C. and this gives rise to cirrus clouds of snow and hail,

which latter frequently accompanies thunderstorms. Kamtz has
shown from his observations in high mountains tliat the height
of the locus of thunderstorms must not be placed too low ; the

usual estimations of the height of thunderstorms based upon
observations of lightning and thunder cannot be taken into

account here, for they only show (and that very inaccurately)

the position of the lowest structure of the thunderstorm
clouds.

Both Hann and Kamtz agree that water and ice clouds always
exist simultaneously in the sky, and not only during local

thunderstorms but also during those of the other kind. Hann
describes the layers of "cirrostratus " cloud as always existing with
thunderstorms. Kamtz has always been able to recognise halos
i.e. the characteristic indication of the presence of ice particles

before thunderstorms, as soon as he could trace the change from
clear sky to thick clouds. And in all three of the previously
mentioned balloon ascents on days of thunderstorms ice particles

have been observed in the air.

We may take it that it has been established that in evei-y

thunderstorm clouds composed of water particles and others of
ice particles exist simultaneously side by side, and that, of
course, they are. mutually changing places it is very easy to

suppose that the friction of water particles and ice particles may
serve as a source of electricity. But this is in no way a mere
supposition, for it is a fact already established by Faraday. In
his experiments on the cause of the production of electricity in

Armstrong's steam electrical machine, which was considerably
modified by him, he frequently caused compressed air to strike

against solid objects. The cooling arising from the expansion
of the air caused a copious formation of fog, and the friction of
these particles against the objects always excited the particles
with + electricity and the solid objects with - electricity. It

was only by the friction of the particles against ice that the
latter became -f on every occasion, while wood and metal
were excited with - electricity by the friction of the particles.

I have frequently repeated these experiments of Faraday's,
and, as was to be expected, entirely confirmed them. Of course
several precautions must be taken if we do not wish to be
checked by evidently contradictory results. The principal
causes of disturbance may arise by the carrying away of particles

of grease from the greasing of the taps, and on the other hand
by the friction of the pTrticles on the walls of the tube, if the
turning on is not quick enough. In the latter case the particles
become -I- and communicate this electricity to the objects they
meet, and thus, therefore, the character of the electricity by
friction with these bodies is partially or wholly masked. The

colder the ice the more powerfully it becomes electrified—a fact

which appeals to be in connection with the increase of its insu-
lating power with decreasing temperature-!

If, therefore, air-currents flow against each other, one being of
ice particles and the other of water prrticles, the ice particles

become positively and the water particles negatively electrified,

and as by no means a rapid mixing of both kinds of air-currents

isVequisite, which may be seen inter alia from various observations
on smoke-laden air-currents in laboratories, the oppositely
electrified bodies are quickly repelled from each other.

The real cause of thunderstorm electricity appears to me to lie

in the sequence of phenomena above described. It is not my in-

tention to discuss the beliaviour of the further phenomena con-
nected with thunderstorms.
A more detailed exposition of the theory very briefly sketched

here, as well as the observations used for its proof, will be found
in my Treatise on the Origin of Thunderstorm Electricity and of

the Ordinary Electricity of the Atmosphere, ju<t published by
G. Fischer, Jena. ("Der Ursprung der Gewitter-Elektricitat,

und der gewbhnlichen Elektricit'at der Atmosphare.")

CYSTOLITHS
IV/T J. CHAREYRE^ has made a detailed examination of
^ ^ ' these structures in plants belonging to the Urticaces,
and to many other families. The following are some of the
chief results :

—

In the Urticacefe the prolonged action of darkness causes
complete disappearance of the calcium carbonate in the cysto-

lith, though without their mass sustaining any diminution
;

they retain completely their original form. This takes place
before the etiolation which is the result of placing the plants in

question in the dark. It is due probably to the cessation of the
action of chlorophyll. Calcium oxalate disappears in the same
way from the cystoliths. The lime set free by the decomposition
of these salts collects in the stem, where it e-xists in combination
with some other acid.

In the Acanthacese, on the other hand, none of these phe-
nomena are exhibited, and the cystoliths undergo no change
from the action of darkness ; and this difference in the behaviour
of the cystoliths in these two natural orders appears to cor-

respond to no less important differences in their constitution.

The calcium carbonate appears in one family in the crystalline,

in the other family in the amorphous, form.

All the seeds ol Urticaceaa examined before germination pre-
sented reservoirs of food-material consisting exclusively of

aleurone, in each of which was a rounded globoid. The same
was the case with the Acanthaceas, except Acanthus and Hexa-
centris caccinea, plants containing no cystoliths, and in which the
reserve-material of the seeds consists chiefly of starch. The
calcareous reserve -material contained in the seeds in the form of

globoids disappears more rapidly when they germinate in a soil

formed of pure silica than in ordinary soil, or in one composed
of calcium carbonate. But no part of this reserve-material con-
tributes to the formation of deposits of calcium carbonate, whether
as cystoliths or in any other form, nor to the production of

crystals of calcium oxalate. In seeds which germinate in pure
silica the cystoliths do not arrive at full development ; the

pedicel is formed, but no deposition of either cellulose or lime
takes place at its extremity. In soil composed of calcium
carbonate the cystoliths appear at the same time as in ordinary
soil, i.e. at the moment when the green cotyledons are dis-

engaging themselves from the seminal envelopes, but their develop-
ment is somewhat more rapid. .Seeds sown in ordinaiy soil or
in calcium carbonate, but kept in darkness, give rise to rudi-

mentary cystoliths without any calcium carbonate.

Yellow dying leaves of many Urticaceae present, as contrasted
with green leaves, cystoliths containing a smaller quantity of
calcium carbonate, but this is not the case with Acanthacese or
with Pilea.

Both the calcium carbonate in the cystoliths and calcium
oxalate are believed by the author not to be merely products of
excretion, but to play an important part in the life of the
plant.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The following list has been issued by the Science and Art
Department of successful candidates for Royal Exhibitions,

' See Revue des Sciences Naturelles for 1884 and 1885.
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National Scholarships, and Free Studentships, May, 1885 :

—

Wilham Burton, aged 22, science teacher, Manchester, National

Scholarship ; Philip L. Gray, 19, assistant master, Southampton,
National Scholarship ; Charles Lang, 22, engineer, Johnstone,

N.B., National Scholarship; Thomas Clarkson, 20, engineer,

Pendleton, Manchester, National Scholarship ; Harry E. Had-
ley, 18, student, Worcester, Royal Exhibition ; William Scuda-

more, 16, student, Northampton, National Scholarship ;

Frederic W. Lanchester, 16, architect's assistant, Southampton,
National Scholarship ; Thomas H. Holland, 16, student,

Helston, National Scholarship ; Harold E. Hey, 14, student,

Manchester, National Scholarship ; William Blackmore, 18,

student, Sheffield, National Scholarship ; Hugh O. Bennie, 20,

engineer, Glasgow, Royal Exhibition ; William Kelsall, 17,

student, Bradford, National Scholarship ; Henry Sowerhutts,

17, student, Manchester, National Scholarship ; Frederick

Chattaway, 24, chemist, Birmingham, National Scholarship
;

James Young, 23, shoemaker, Belfast, Royal Exhibition ;

"Arthur J. Moulton, 20, engineer's apprentice, Preston, Royal
Exhibition ; Harold C. Coote, 17, student, London, Royal
Exhibition ; Robert H. Unsworth, 20, engineer, Pendleton,

Manchester, Royal Exhibition ; Sidney H. Woolhouse, 15,

student, Weaste, Manchester, Royal Exhibition ; David Wil-
kinson, 21, agent, Preston, Free Studentship ; Henry P.

Motteram, 19, student. Small Heath, Birmingham, Free
Studentship; Albert E. Briscoe, 17, machinist, Birmingham,
Free Studentship; Orlando J. Preston, 16, student, Bristol,

Free Studentship ; James McKenzie, 20, engineer, Glasgow,
Free Studentship ; Philip C. Coultas, 18, student, Bristol, Free
Studentship.

We have received the calendars for the ensuing session of the

University College, Dundee, and of the Durham College of

Science, Newcastle-on-Tyne. A very important addition to the

educational programme of the former is the establishment of a

new Chair of Biology. This chair was needed on account of

the recognition of the science department of the college by the

University of Edinburgh, and also because the science curriculum

was incomplete for graduation in London University. The new
chair has been filled by Mr. D'Arcy Thomson, of Cambridge.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, August 17.—M. Bouley, President,

in the chair.—Observations of the minor planets made at the

Observatory of Paris (large meridian instrument) during the

second quarter of the year 18S5, communicated by M. Mouchez.
—Note on typhoons and the so-called "grains arques " of the

eastern hemisphere (two illustrations), by M. Faye. From the

descriptions of these meteorological phenomena made by ob-

servers in the Indian and Pacific Oceans, and in Senegal, the

author concludes that all such cyclonic movements of the atmo-
sphere affect a circular form. The importance of this conclusion

is obvious in connection with the theory which regards these atmo-
spheric disturbances as sharply defined whirlwinds of circular shape,

not as the result of currents converging towards a common centre

of attraction without definite outer limits.—Researches on the

present and the prehistoric races of Brazil, in connection with the

sixth volume of the Natural Museum of the Archives of Rio de
Janeiro, presented to the Academy on behalf of the Emperor
Don Pedro II., by M. de Quatrefages. The contents of this

volume are of great importance for the comparative study of the

Brazilian races past and present, and of the primitive cultures of

the more civilised populations in North and South America. It

contains papers by M. Hartt on the river and marine
shell heaps occurring in various parts of Brazil ; by M.

J. B. de Lacerda on the human remains found from time to

time in these deposits, and by M. Peixoto on the Botocudos
still surviving in the eastern provinces of Brazil. But the

chief attraction of the volume is the valuable and richly

illustrated memoirs of M. Ladislaus Netto, on the remarkable
artificial hill of Pacoval, which is now fully described for the

first time. This hill, entirely the work of man, stands on the

margin of a lake in the island of Marajo, and although reduced

by erosion and weathering to a fifth or a sixth of its original

size, is still 300 metres long, 250 broad, and 6 high. It presents

the outlines of a gigantic Jabuti turtle (Emys faveolala), in this

respect showing analogies with the works of the mound-builders
in the Mississippi basin. Its contents are of the most varied

character, including stone implements of all kinds, idols, amulets,

and a vast quantity of earthenware, funeral urns, vases, tangas.

&c. , covered with ornamental designs remarkable for their

delicacy and taste, either painted, incised, or modelled in relief.

Some of the signs appear to be of a hieroglyphic character, pre-

senting certain analogies to the early Chinese, Egyptian, and
Mexican writings. One inscription, which M. Netto has
attempted to interpret, seems to speak of long migrations, most
probably from the Andes highlands down the Amazons basin,

towards the Atlantic seaboard.—Experimental researches on
cholera, by MM. Paul Gibier and van Ermengem. Appointed
by their respective Governments to study Dr. Farran's method
of preventive vaccination, these biologists have independently

arrived at the same conclusion, that the sub-cutaneous injections

of the cultivated virus (comma bacillus) does not preser%'e from
cholera the animals on which their experiments have been made.
—Observations of Tuttle's comet made at the Observatory of

Nice (Gautier's equatorial), by M. Perrotin.—Equatorial ob-

servations of Barnard's comet (a) made at the Observatory of

Algiers with the o'50 m. telescope, by M. Ch. Trepied.

—

Account of a remarkable solar protuberance observed on the

eastern edge of the disk at Paris on August 16, by M. E. L.

Trouvelot.—Description of a new magnifying apparatus for the

projection of microscopic objects as well as of images of large

dimensions, by MM. Theodore and Albert Duboscq.—On the

action of the iodide of phosphonium on the oxide of ethylene,

by M. J. de Girard.—On the elective alcoholic fermentation of

sugar, by M. H. Leplay. Against the objections of MM.
Bourquelot and Maumene the author maintains from his own
experiments that the elective alcoholic fermentation as origin.illy

discovered and described by M. Dubrunfant really exists and
must be accepted as a scientific although hitherto unexplained

phenomenon.—On the organisation, anatomy, and digestive

function, of Pachydiilus enchytraoides, by M. Remy Saint-Loup.
—Extraction and composition of the gases contained in the

foliage of floating and submerged aquatic plants, by MM. N.
Grehaut and J. Peyrou.—Recurrence of the superficial earth-

quake at Escarpel and in the neighbourhood of Douai, Departe-

ment du Nord, by M. Virlet d'Aoust.
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THURSDAY, SEPTEMBER 3, 18S5

THE AXDAMAN ISLANDERS
On the Aboriginal Inhabitants of the Andaman Islands.

By Edward Horace Man, Assistant Superintendent,

Andaman and Nicobar Islands, with Report of Re-

searches into the language of the South Andaman
Islands, by A. J. Ellis, F.R.S. Reprinted from the

Journal of the Anthropological Institute of Great

Britain and Ireland. (London : Triibner and Co.)

" TN considering the habits, customs, and physical

i peculiarities of a savage race, it is important to

acquire as much information as possible regarding the

land they inhabit, and also to ascertain the nature and

extent of the influences exercised by, or resulting from,

their intercourse with other nationalities."

The author of the work from which the above extract

is quoted has proved himself fully qualified to treat of this

interesting race of people, among whom he resided for

four successive years in his capacity of Assistant Super-

intendent, from the scientific point of view which he has

so well defined in the foregoing passage. The volume

before us consists essentially of a series of papers com-

municated at various times since iSSo to the Anthropo-

logical Institute, and now republished, with the sanction

oftheInstitute,in a separate form, with an introduction and

fourteen short appendices. The report on the language

of the South Andaman Islands concludes the volume,

and bears a separate title-page indicating that it has

been drawn up by Mr. A. J. Ellis, F.R.S. , from the

materials furnished by Mr. Man and Lieut. R. C. Temple,

of the Bengal Staff Corps.

The Andaman Islands consist of a group situated in

the Bay of Bengal between the loth and 14th parallels of

N. latitude, and comprise Great and Little Andaman, the

former consisting of North, Middle, and South Andaman,
together w'ith the Archipelago, Interview, Rutland, and

many other small islets. The entire area of the islands

is estimated at about 2508 square miles, of which about

2000 square miles are comprised in Great Andaman.

Some pages of the introduction are devoted to a descrip-

tion of the physical features, climate, and scenery, the

author calling special attention to the numerous fine

harbours which offer safe anchorage during all seasons.

With respect to the population, Mr. Man estimates the

total number of the aborigines of Great Andaman as

probably about 2000, and of those inhabiting Little Anda-

man 1000 to 1500 ; the aggregate population of all races

is about 15,000, nearly four-fifths of this number being

made up of the convicts inhabiting the penal settlement.

A succinct history of the settlement is given, from which

it appears that the modern history of the Andamans dates

from 1857, although a previous attempt to found a penal

station had been made by the Honorable East India

Company, but this was abandoned in 1796 on account of

the high death-rate.

The author recognises eight distinct tribes of aboriginal

inhabitants in Great .'\ndaman and one in Little Anda-

man. The natives with which the officers in charge of the

station at first came into contact displayed much hostility

and considerably harassed the operations of the working
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parties ; but improvements have gradually been effected

in the relationship between the aborigines and the settlers

chiefly through the establishment of Government homes,

and now, as Mr. Man states in a passage quoted from

Dr. Day, " the convicts are left unmolested, the imple-

ments of agriculture are not stolen, the fishing stakes are

left undisturbed, the gardens are no longer pillaged, run-

away convicts have been recaptured, and shipwrecked

sailors assisted." The author, who had charge of one of

the homes, also states that these " have effected good in

bringing together members of the various tribes, between

whom the way has thus been paved for intermarriages,

which were of course formerly of rare occurrence ;
tribal

feuds have also here been amicably arranged, while,

through visits paid to Port Blair and other homes by

members of all the Great Andaman tribes, as well as by

ojir visits in the station steamer to the more distant

encampments, the knowledge of our power, resources,

and kindly intentions has spread throughout their re-

spective territories." The aboriginal inhabitants of Little

Andaman are, however, still unreclaimed, and all attempts

to civilise them have hitherto failed ; their hostility

towards strangers is such that any persons unfortuate

enough to be cast on their shores w^ould be as ruthlessly

slaughtered now as at any period prior to our annexation

of the islands.

The effect of the contact wMth civilisation upon those

more friendly tribes who have accepted the advantages

offered by the homes is however similar to that which

invariably results from all such attempts :
—

" in propor-

tion as they gain in intelligence and tractability, the more

fat and indolent do they become, and, having no incentive

towards exertion, frequently lose in great measure their

quondam skill in hunting." Still more serious is the

moral deterioration which has taken place through con-

tact with the convict population, and Mr. Man is careful

to point out that his observations have been confined to

those primitive communities which have not yet had time

to be affected by the virtues and vices of modern civilisa-

tion. One interesting point which has been brought out by

an attempt to educate the native children is that up to the

age of ten or eleven they are as intelligent and can learn

as well as the children of civilised races, but after this

age no further progress is possible. This feature in the

mental evolution of savage races has, if we remember

correctly, been observed in the case of many other un-

civilised tribes.

In the succeeding portions of the volume we have an

immense amount of detailed information upon all the

points which are likely to be of value to the anthro-

pologist. With regard to the vexed question of the

origin of the race, Mr. Man considers that the natives are

the direct descendants of the prehistoric inhabitants, that

they all belong to the same race, and that the tribal dif-

ferences are the effects of isolation by the natural barriers

of the country and the constitutional jealousies and hos-

tilities which formerly prevented the tribes from living on

amicable terms with each other. Ethnologically the

author regards these people as Negritos, and " racial

affinity—if there be any—may possibly some day be

found to exist between them and the Semangs of the

Malayan Peninsula, or the Aetas of the Philippine

Islands."
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Following the section on the ethnology of the Anda-
manese we have an excellent description of their form
and size, forty-eight males and forty-one females having

been most carefully weighed and measured, with the

result that the average height of the men is 4 feet lof

inches and of the women 4 feet ^^ inches, and the re-

spective average weights 98^^ lbs. and 93^ lbs. To give

an idea of the thoroughness with which the author has
dealt with his subject, under the heading " Anatomy and
Physiology," we have a series of five sets of observations

on the temperature and rate per minute of respiration

and of the pulse on five subjects ranging in age from
seventeen to twenty-two years. Descriptions of the

pathology, medicine^ physiognomy, physical powers and
senses, psychology and morals, magic and witchcraft, of

the tribal distribution, topography, arithmetical faculties,

and of their habitations, government, laws, crimes, &c.,

complete the first part.

With respect to diseases it appears that pjlmonary
consumption and other pectoral complaints are or were
the chief causes of mortality among these people ; to

these have unfortunately now to be added that " terrible

scourge " which has spread over the greater part of Great

Andaman, and which, as in Australia, unless successfully

dealt with, threatens, as Mr. Man informs us, " the early

extermination of the race."

The morals of the Andamanese in their primitive state

<tppear to be of a distinctly high standard, as will appear
from the following extracts :

—

" Much mutual affection is displayed in their social

relations, and, in their dealings with strangers, the same
characteristic is observable when once a good under-

standing has been established . . . every care and con-

sideration are paid by all classes to the very young, the

weak, the aged, and the helpless, and these, being made
special objects of interest and attention, invariably fare

better in regard to the comforts and necessaries of daily

life than any of the otherwise more fortunate members of

the community. Andamanese children are reproved for

being impudent and forward . . . they are early taught

to be generous and self-denying . . . the duties of show-

ing respect and hospitality to friends and visitors being

impressed upon them from their early years," &c. With
regard to their modesty Mr. Man states that the esteem
in which this virtue is held, " and the self-iespect which

characterises their intercourse with each other may even

be said to compare favourably with that existing in

certain ranks among civilised races." It is much to be

regretted that the so-called "civilisation" with which
these people have been brought into contact should have
lei to the moral deterioration which the author with

scientific candour does not scruple to disclose. It is

perhaps hardly necessary to add that the stories concern-

ing the prevalence of cannibalism among these tribes have
been completely disproved both with respect to the

present time and to former periods of their history.

In the second part of his interesting monograph the

author treats of the language, relationships, names, in-

itiatory ceremonies, marriage, death and burial, super-

stitions, religious beliefs, demonology and mythology. In

the third part we have an account of the social relations

of the Andamanese, their mode of life, games and amuse-
ments, and a description of their weapons, manufactures.

&c. Want of space forbids anything more than a mere
mention of the ground covered by these sections, but it

will suffice to say that they are characterised by the

thoroughness which is such a valuable feature of Mr.

Man's work. The few slight defects which we have

noticed are on matters of quite minor importance, such,

for instance, as the statement in the introduction, that

" the water in the harbour of Port Blair has been found

to be remarkable for its high density, as is evidenced by

the rapid oxidation of iron immersed in it;" in its present

form this reads rather like a case of non scqititur.

It remains only to add that in the fourteen appendices

we have a mass of most valuable information on various

subjects connected with these islands and their inhabit-

ants : most of these appendices are philological ; one is

devoted to a list of the native trees, and another to a list

of the shells.

The Report on the language of the South Andaman
Islanders is reprinted from the Transactions of the Philo-

logical Society, before which body it was delivered by its

author, Mr. A. J. Ellis, F.R.S.,as his retiring presidential

address in 1882. The volume is illustrated by a good

series of typical photographs of the natives and five plates

of weapons, ornaments, &c., and a map of the islands

forming a frontispiece.

In concluding this notice we must not omit to mention

that Mr. Man's mode of treatment is based upon the

instructions drawn up by Col. Lane-Fox (now General

Pitt-Rivers) on behalf of a Committee of the British

Association, and published among the Reports for 1873.

This Report was afterwards issued in an expanded form

as a Manual of Anthropological Notes and Queries, and

the work now under consideration may be regarded as

one of the most important practical results of the labours

of the Committee referred to. We believe that Mr. Man
is at present engaged in a similar study of the inhabitants

of the neighbouring Nicobar Islands, one of which

—

Camorta—was selected as a station by the Eclipse Expe-

dition of 1875. We shall look forward with much interest

to the continuation of the author's labours in this new
field. R. M.

COMMERCIAL ORGANIC ANALYSIS
Commercial Organic Analysis. Vol. I. By Alfred H.

Allen, F.I.C., F.C S. (London : J. and A. Churchill,

1885.)

"VTOTWITHSTANDING the fact that enormous
numbers of text-books on chemical subjects have

been appearing during recent years, a few comprehensive

works on the subject of commercial analysis have been

long and greatly needed. When it is considered how
every day commerce has been availing itself more and

more of the powers of scrutiny and control aftbrded by

chemical analysis, this delay may appear remarkable.

But the truth is that to produce such a work very excep-

tional qualifications and a very unusual degree of experi-

ence are necessary. A work on commercial analysis

must be thoroughly practical if it is to be useful, and

prescribe methods of analysis only which experience has

proved to be accurate and serviceable. Analysts as a

rule have their specialities—these specialities often being

determined by local industries—and long experience fre-
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quently leads them to devise or modify processes without

any record appearing outside their own laboratories.

Almost every analyst has his own manuscript " process-

book,'' according to which he expects his assistants or

pupils to work, and so it becomes a matter of extreme

difficulty for an author to produce a work that shall be

generally acceptable as a laboratory guide. The too

frequently occurring discrepancies in commercial ana!y:es

may in a measure be attributed to the same cause, and

there can be no doubt that a unification in the methods

of conducting and recording analyses is greatly to be

desired. This end will doubtless be greatly furthered by

the production of standard books such as the present one.

A first edition of the work before us appeared in 1S79.

It has undoubtedly taken already a very high position,

and has been welcomed as filling a conspicuous gap in

the literature of analytical chemistry. The value of a

division between organic and inorganic analysis to the

ordinary analyst may not be great, but it is useful to the

author in enabling him to keep his work within bounds.

The first edition of the biftk appeared in two volumes
;

in the new edition a rearrangement and extension is

being made, and it will now occupy three volumes. The
first volume deals with organic bodies of the fatty series

and of vegetable origin, and includes chapters on the

alcohols, ethers, and other neutral derivatives of the

alcohols, sugars, starch and its isomers, and vegetable

acids. The second volume, which is to appear shortly,

will be devoted chiefly to coal-tar products and bodies of

the aromatic series, to hydrocarbons generally, fixed oils

and the products of their saponification, and the tannins.

Nitrogenised organic substances, including cyanogen

compounds, alkaloids, organic bases, and albumenoids

will be treated of in the third and concluding volume.

This arrangement of the subject is, we think, a great im-

provement on the previous one, and makes the book

much more convenient for reference.

Mr. Allen treats his subject in as scientific a manner as

possible, and this gives quite a peculiar character to his

work. It is not, like so many books on analysis, merely

a series of receipts or processes of chemical handicraft

;

but a work assuming the possession of some really scien-

tific knowledge on the part of those using it. It would be

easy to go too far in attempting to generalise in such a

subject as commercial analysis and in introducing theo-

retical details; but although the author goes so t ir, for

instance, as to introduce structural formute for many of the

substances dealt with, it cannot be said that he demands
more knowledge than should be forthcoming from those

engaging in this difficult and often obscure branch of

analysis.

The introduction, extending over thirty-five pages,

embraces a description of some general methods, such as

the determination of specific gravity, of melting- and
boiling-points, optical properties, &c. The rest of the

volume is devoted to a consecutive account of substances

comprised under the several headings. After the author

has described briefly but sufficiently what the substance

is or ought to be, he gives the methods for its detection,

estimation, or analysis, and intersperses the account

with such general information as is likely to be of value

to the analyst. We cannot attempt to enumerate the

somewhat remarkable collection of products dealt with in

the course of the work. Wines, beers, cordials, tinctures,

chloroform, sugars, confectionery, starch, vinegar, the

commercial acetates, tartrates, and citrates—are examples

taken at random, which will serve to give some idea of

the variety. They are, however, treated in a connected

manner, in illustration of which we may refer with special

approval to the division on sugars, and starch and its

isomers.

With regard to the methods recorded by i\Ir. Allen we
may say that on the whole they are such as have borne

the test of experience, whilst new processes or modifica-

tions of old ones are duly referred to and discussed. The
author acknowledges assistance from many men of expe-

rience, and has, we think, used it to the best purpose.

His descriptions are clear and concise, and the book is

remarkably free from errors of any kind. We think it

really an excellent enterprise, excellently carried out, and

congratulate Mr. Allen on having produced a scientific

and thoroughly practical book which, we are confident,

will find a place in the library of every practical chemist.

RECENT TEXT-BOOKS OF DETERMINANTS
Lecciones de Coordinatoria con las Detcrminantcs y sus

priiicipales aplicaciones. Por D. Antonio Suarez y D.

Luis G. Gascd. (Valencia, 1882.)

Traite Elementaire des Determinants. Par L. Leboulleux.

(Geneve, 1SS4.)

Die Determinanten, Jtir den crsten Untcfnclil in der

A/gebra bearbeitel. \"on Dr. H. Kaiser. (Wiesbaden

1884.)

Lessons Introductory to tlie Modern Higher Algebra.

By George Salmon, D.D. Fourth Edition. (Dublin,

18S5.)

THE first of these works is outwardly a very handsome

volume, and on examination we find that the

authors have also done their part in the most painstaking

and methodical way. The main part of the title, " Coor-

dinatoria," is apt at first to mislead, and indeed after a

cursory glance at the contents a cosmopolitan reader

might be. pardoned for thinking that " Coordinatoria

"

was a misprmt for " Combinatoria," for what our grand-

fathers spoke of as the Ars Combinatoria is the subject

of the opening chapters. " Coordinatoria " it is, however,

and in the preface it is placed as a science side by side

but in contrast with the science of Quantity.

There are in all twenty chapters in the book. The first

seven (146 pp.) deal with permutations, combinations

derangements or inversions of order, substitutions, and

difterence-products : they form a lengthy and most care-

fullv prepared introduction to the theory which follows.

The next ten chapters (242 pp.) deal with determinants,

and expound all the more important properties in the

most methodical, simple, lucid and ungrudging manner.

The learner, for example, is prepared for the evaluation

of a determinant whose elements are expressed in figures

by-
§ 327. Simplification by addition.

^ 328. Smiplification by subtraction.

§ 329. Simplification by addition and subtraction.

§ 330. Simplification by multiplication.

At^ so on, up to

—
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§ 335- Simplification by multiplication, addition, and
subtraction.

An impatient Briton might be tempted to call this

" simplification to the death," but after calmly perusing

the whole he might be induced to confess that he had
said so in his haste. The last three chapters deal with

applications of determinants : one is arithmetical, and is

mainly concerned with continuants and magic squares

—

a rather invidious juxtaposition ; one is algebraical, and
gives the determinantal solution of a set of simultaneous

linear equations ; and the last is geometrical. A very

valuable feature of the book is a resume in 40 pp. of all

the definitions and theorems given in the preceding

410 pp. No one but a most enthusiastic and painstaking

teacher would have thought of adding such an admirable

abstract.

The next book on our list might have been more accu-

rately described as a very elementary treatise : it must

have been intended for pupils with exceedingly little

algebraical training. The first 18 pp. are occupied with

determinants of the second order, and they are followed

by 33 pp. treating of those of the third order. It may be

safely affirmed that the pupil who requires 18 octavo pages

to teach him the theory of such abstruse functions as

determinants of the second order would do well to re-

direct the expenditure of his mental energy. The book

is carefully and accurately written, and there is a wealth

of simple exercises in it, worked and unworked.

Dr. Kaiser's pamphlet is of the same ultra-elementary

character—considerately restricted, however, to 23 pp. On
a former occasion (Nature, vol. xxix. pp. 378, 379) we

drew attention to the fact that a new Introduction of this

kind appears every year in Germany, and that of late

they have not been improving. We merely notify, there-

fore, that this is the production for 1SS4.

The preparation of a new edition of Salmon's " Modern
Higher Algebra" has been entrusted to Mr. Cathcart. It

contains about 40 pp. of new matter, the chief increase

arising from the expansion of the chapter on " Applica-

tions to Binary Quantics " into two chapters, the first

with the old title, and the second headed " Applications

to Higher Binary Quantics." The changes made on the

portion which deals with determinants are slight, and

consist chiefly in the insertion here and there of well-

chosen e.xamples.

OUR BOOK SHELF
The Three First Years of Childhood. By Bernard

Perez. Edited and translated by Alice M. Christie.

With an introduction by James Sully, M.A. (London :

W. .S. Sonnenschein and Co., 1885.)

The earliest years of infancy are of importance to two
classes of inquirers—to the educator who knows how
much evil results Irom the wrong treatment of young
children, and to the evolutionist who, rejecting the tahi/la

rasa of Locke, looks to infancy as the time freest from
any effect of artificial training. In the study of other

tnen's minds the observer is as likely as not to be pur-

posely deceived by them, whereas deceit is an accom-
plishment which few infants have attained to.

Mr. Bernard Ferez seems well to combine tliese

characters. He is an educator who has published

various works on school matters, and he describes man
as an animal which ought to be reasonable, while he is

not necessarily so, as criminal scandals and the success

of bad novels prove. He notes that the preponderating
elements in a child's will are impulsiveness and stubborn-
ness, incapability of fixed attention, qualities most
opposed to the temperament of philosophy and discipline.

Much of his book is advice to practical educators, whom
he urges to study the manifestations of infancy and to

endeavour to lead their youngest pupils by example and
not check their behaviour by authority ; their intellect

should be helped, not controlled. He specially points
out the danger of deceit before even the youngest of
children.

But, on the other hand, there is little of the tone of the

pedagogue in his book. Far more is it a book of sugges-
tion than one teaching with authority, and it will en-

courage the spirits of fruitful doubt and inquiry in the
mind of every reader. He enters heartily into the teach-

ing of modern science, even to using the argument that

infants have not certain sensations because they would be
of no use to them at that age ; and, thinking it necessary
to caution his readers against leaving everything to

hereditary dispositions and powers. He urges the im-
portance of comparing early human life with animal life,

thus making cats, dogs, birds, and babies more interest-

ing than before. We may eiMoy his book without accept-

ing the teaching that human language has grown out ot

such involuntary signs as laughter, sobs, and screams,
afterwards performed voluntarily. No doubt these in-

voluntary sounds are of more use to an infant than more
sober utterances, and have therefore become innate and
involuntary, while language is an artificial acquirement.
We think that few who have watched their vigorous

antics will feel sure that a state of equilibrium, a passive

state of health, or even that of moderate and appropriate

exercise in moving their limbs, is the most enjoyable

sensation to infants, though this latter pleasure is sufficient

to explain many actions of infants for which our author

seeks a deeper reason. On the other hand, we think that

the moral sense has become more deeply impressed than

he suggests, and is far from entirely the result of approba-
tion and disapprobation.

Attention and vivid perception seem strangely shaken
up in his remarks ; the latter faculty explains the dislike

which children have to hearing a tale repeated with
variations. They have indeed got it all "by heart."

Mr. Sully, in his very suggestive introduction, raises

the question. Who is best qualified to follow up this

delicate business of observing and rightly explaining all

the movements and utterances of such young objects ?

Neither father, mother, nurse, nor doctor is completely
qualified for the study. Mr. Sully concludes that the
father and mother must conjointly undertake the work,
the cooler intellect of the one checking and steadying the
close and loving knowledge of the other. Let us suggest
that an elder sister is most likely to succeed, and thus

indicate a path to intellectual usefulness and even emin-
ence well fitted for a lady's sphere. It will elevate every
little labour from drudgery into a scientific study of varia-

tions and resemblances of the greatest importance, and
add immensely to the interest of nursery life in a large

family. On such observations may be based, by herself

or by more ambitious philosophers, theories of racial

varieties, of biology, and of education. Sir W. Hamilton
points out that the study of the human mind requires no
scholarship or costly apparatus, and the principal acquire-

ment necessary for success in the study we suggest is a
little close knowledge of one's own thoughts and feelings.

In recording observations Darwin's golden rule must
always be strictly adhered to : Theorise freely—every

other observer will help to demolish anything that will

not hold water, and whether true or not it may be a sug-

gestive hypothesis. Be most scrupulous as to recording

as a fact anything not strictly correct ; no one can dis-

prove it, and it may throw back the reception of a useful

truth for a generation. W. Odell
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Un Capitolo di Psicofisiologia. Da Enrico dal Pozzo.

Foligno, 1885.)

A GOOD book on abnormal mental phenomena of all sorts

was to be expected from Prof, dal Pozzo, one of the very

oldest living investigators of this branch of physiology in

Europe. The present excellent little treatise comprises

the substance of seven lectures delivered during the

current year to the medical students at the University of

Perugia on " Hypnotism," " Animal Magnetism," " Som-
nambulism," " Human Radiation," and " Psychism."

The whole field is thus covered from the time of

Mesmer down to Mr. Crookes's experiments, and the

still more recent "Thought Readings" of Mr. Bishop
and Mr. Cumberland. As a philosopher of the monist

school, the author naturally rejects the spiritualistic con-

ception, accepts the term "psychism" only in Mr.
Crookes's sense, and regards all these manifestations as

strictly co-related and explicable on physiological grounds.

Human radiation he is also disposed to admit as a bio-

logical property, hence has no difficulty in believing in

such well-attested facts as may be explained by it. But
whatever cannot be so explained he regards as unworthy
of credence, and treats the terms " spiritual," " transcen-

dental," and the like, as synonymous with ignorance.

The power claimed by paid mediums to hold commune
with the departed is, of course, emphatically denied, and
it is cogently argued that the medium can tell us nothing
regarding present or past facts of which the audience may
be ignorant. He cannot, for instance, say how many
chairs are in the next room if the number is unknown to

all present, whereas the somnambulist will often tell it

exactly. Hence if these psychic manifestations did not

depend on human radiation, but were the work of spirits,

it would follow that these spirits are more ignorant than

ordinary somnambulists. And to the assertion that

psychism produces phenomena absolutely inexplicable by
human radiation, the answer is that who cannot do the

less can scarcely do the more in matters of this sort.

At the end of the work a chapter is added on Giordano
Bruno, and his philosophic system, which, although not

directly connected with the subject, will repay perusal.

Die Nutzbciren PJianzen und Tierc A iiu-rfkas uiid den
alten Welt vergleichen in Bezitg auf ilnen Kiiltureiji-

fltiss. Dr. L. Hock. (Leipzig : E. Engelmann, 1S84.)

In a pamphlet of fifty-eight pages Dr. Hcick institutes a

comparison between the useful plants and animals em-
ployed by man in the two hemispheres. Although the

comparison is made in a somewhat rambling manner in

the text, the conclusions arrived at are clearly tabulated in

the form of an appendix. The influence of useful plants and
animals on civilisation seems almost lost sight of, except
on p. 10, where guesses at their mode of influence, rather

than evidence proving it, are oft'ered. Only those species

considered by Dr. Hiick to be the most important to

mankind are noticed ; hence the comparison can only be
regarded as approximate to the truth. The author finds

that the (Jld World or eastern hemisphere affords 269
useful plants and 58 animals against 52 plants and 13

animals derived from the New World. In consideration,

however, of the larger area of the eastern than of the

western hemisphere, which he estimates as being in the

proportion of 9 to 4, he concludes that the New World
only affords rather more than half so many as the Old.

The tables in the appendix indicate a certain amount
of carelessness or confusion, which slightly vitiates

the conclusions arrived at. Thus, Citrulltis Cohcynthis
and Moniordica Elaterium are classed under fruits used
as food, instead of under medicinal plants ; Rutnex
Patentia is indicated as English spinach, and Haeina-
toxylum campechianiini, which is stated in the text to be
a New World plant, is given in the appendix as belong-
ing to the Old World. It is difficult to understand the

principle upon which the " more important " plants have

been selected, many of them being by no means so ex-
tensively used as others which are omitted ; this is par-
ticularly noticeable in the list of medicinal plants and
those used in the arts. But, in justice to the author, it

must be admitted that the task he has undertaken is a
most difficult one, and cannot be fully treated in so small
a space as he has given to it. His claims that the greater
proportion of the present work was already completed
before De Candolle's " Origin of Cultivated Plants " fell

into his hands must also be allowed due weight.

LETTERS TO THE EDITOR
[ The Editor does tiot hold himselfresponsible/or opinions expressed

by his correspondents. Neither can he undertake to return,
or to correspond with the writers of, rejected manuscripts.
No notice is taken 0/anonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is ifHpossible otherwise to insure the appearance even

of communications containiu:^ interesting and novel facts.'\

lona

Before the close of the season when there is easy, and indeed
luxurious, access to the Island of lona by steamers from Oban, I

would call attention to the high interest which attaches to its

geology in connection with the rocks now called " Archaean."
Although the rocks of lona are lithologically very distinct

from the old gneiss of the Hebrides (which is the true " Lauren-
tian " and closely resembles the rocks near Quebec), yet they

are equally distinct from the mica slate series of Argyllshire, and
I have always regarded them as undoubtedly belonging to the

pre-Cambrian horizons. I had never seen, however, until last

week, the beautiful sections exhibited in the precipices of the

south-west corner of the island. Tourists often visit the little

" Bay of the Coracle," where St. Columba is said to have landed,

and I had not myself gone farther west. But the very calm sea

of last week tempted me to boat round the farther coast to the

south-west, and I was much struck by the sections there seen.

The locks are quite free from vegetation, and the exhibition of

the strata is very striking. They are intensely hard and highly

silicious—beautifully coloured with red, green, and black—and
the beds dip at a high angle with remarkable flexures and fauUs

of all kinds.

On the side of the island where the cathedral is, and which
tourists visit, the rock is entirely different in its mineral aspect

and character—being a dark or black slaty rock, thinly bedded,

and with no bright colouring at all. It belongs, however, evidently

to the same series, and has generally the same dip and strike as

the beds farther west.

I should be very glad if some geologist acquainted with the

different horizons of the Archaean series so largely developed in

Canada could visit lona, and determine to which of these horizons

its rocks belong. Between them and the mica slates of the

mainland of Argyllshire there i^ interposed the massive granite

of the Ross of Mull—which comes up close to the eastern shore

of lona, and on the other side of which, near Bornepan, the

mica schists are in the same relative position ; while underneath

the granite itself, and sometimes interbedded with it, there are

some beds of a dark hornblendic gneiss.

The whole neighbourhood is evidently one of great interest in

connection with the oldest metamorphic rocks of our island.

s.s. Columba, Campbelltown, August 30 .Argyll

Radiant Light and Heat

There are two points in my article of last week which I

should like to have the opportunity of discussing at somewhat

greater length.

(i) In this article I made use of the following expression,

having especial reference to phosphorescent bodies which con-

tinue after excitement to emit luminous rays at a comparatively

low temperature :

—" There seems to be no reason why molecular

energy should not be sotnchow changed at once into radiant light

and heat." Let me now explain what I meant by this state-

ment. The concluding quotation from Prof. Tait leads us to

see that the definite connexion between the quantity and quality

of the heat and light given out by a body and the temperature

of that body, which the theory of exchanges asserts, is only

statistically true. I can imagine, therefore, a few neighbourin g
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molecules of some phosphorescent substance to be in a state of

constraint, and to relieve themselves, thus causing vibrations which
are communicated to the ether—the whole change taking place

so quickly and on so small a scale that the statistical law above-

mentioned does not apply, and is not therefore broken. Nay,
further, I can imagine an enclosure, the walls of which are

coated internally with an excited phosphorescent body perform-
ing for all practical purposes the part of an enclosure of low
temperature under the tlieory of exchanges, and yet it may be
continuing for some time to emit visible rays.

(2) I can, however, imagine the following question to be put

;

Let there be a phosphorescent substance which is capable of

being excited by certain rays coming from a black body at the

temperature T, these rays bein f apparently converted into others

of lower refrangibility which continue to be given out for some
time by the phosphoiescent body. Let us further suppose that

the phosphorescent body does not suffer chemical decomposition
at the temperature T.

Now imagine a temperature enclosure kept at temperature T,

the interior walls of which are lined in part with this phos-
phorescent substance. What will happen in this enclosure ?

I think there can be little doubt that if there be such an
enclosure capable of existing permanently and without decom-
position of the substances which compose it, then the rays whicli

it gives out must be those required by the theory of exchanges,
But if the further question be asked in what way does the

phosphorescent body conform to the theory of exchanges, we may,
I think, plead ignorance. As far as lam awarewehave experi-

niontally little or no knowledge of what the phosphorescent
substance will do under these conditions, presuming that it can
exist undecomposed. All our knowledge is limited to its be-
haviour at a low temperature when acted on by high temperature
rays, and its peculiar behaviour under these conditions cannot, I

think, be viewed as a valid objection to the theory of exchanges.

Balfour SxEWAitT

The Eleven-Year Meridional Oscillation of the Auroral
Zone

This very remaikable law, in favour of which Mr. Tromholt
quotes a .short series of observations made at Godthaab, which,
he says, are supported by a few in other Polar regions, would,
it seems to me, if satisfactorily proved, not only advance the
science of terrestrial magnetism a stage, but also materially help
to elucidate the exceedingly mysterious bond of union between
the aurora and weather. As long as we simply knew that the
manifestations of the Aurora Polaris increased and diminished
ivery\vhercv\ii\\ the spotted are i of the solar surface, we were
obliged to conclude that there was a similar increase and
decrease in the electrical energy of terrestrial currents, and
meteorological evidence did not favour the idea that the eleven

-

year variation in terrestrial currents was on such an extensive
scale as the amplitude of the auroral oscillation would imply.

But now if the law which Tromholt has indicated, really exists,

a great deal of the difiiculty in correlating the two phenomena
disappears, since it is obvious that a comparatively small dis-

placement of the zone would cause the annual average number
of aurora; to increase or diminish by their normal amount.
Thus from lat. 60° N. to lat. 65° N., a distance of only 350
miles, the annual average number of aurorx diminishes from
80 to 40.

I will not now dwell upon analogous eleven-year oscillations

of isobars, such as Blanford's Asiatic seesaw, and the indications

of similar secular displacements of the Atlantic isobars noticed by
Allan Brown and others, or upon the extraordinary resemblance
in form between the auroral zone and the mean storm track of
the northern hemisphere charted by Prof. Loomis in his latest

contribution to meteorology ; but I would merely say that

Tromholt's di.'-covery seems likely to become the touchstone
which may, in the hands of an intelligent and comprehensive
worker, clear up the entire question, and I earnestly hope that
no efforts will lie sjjared to corroborate it.

I will conclude by adding my mite. In looking over Fritz's

monograph on the connection between solar spots and terrestrial

magnetism and meteorologj-, I have found a series of observa-
tions at Godthaab and Jakobshavn (69° 22' N.) further north,
which do not appear to have been utilised by Mr. Tromholt,
and which, when combined in the form of percentages, cover a
space of ten years, and add strong corroboration to the law indi-

cated by Tromholt.'
' '* Ueber die Bczichungen dei Sonnenfleckcnperiodc zii den inagiietischen

und meteorologischen Erscheinungen der Erde," p. 48.

TAI3LE L

—

No. of Auror<2 seen annually al Goill)iaab and
yahobsliavn, compared with Wolf's Sunspot Numbers

Ye.irs ... 1840 41 42 43 44 45 46 47 48 419 50

Godttnab... — 60 93 84 87 74 32 — — — —
Jacobshavn. 10 rg 15 18 12 24 21 17 14 ir 21

Sunspots ... 63'2 36*8 24"2 io'7 l5"o 40"! 6l'5 98'4 124*3 95*9 66*5

Table II.— The above numbers of Aurora: converted into per-
centages of their means and compared after smoothing tvith

smoothed Sunspot Numbers '

340 41 42 43 44

93

Godthaab...
Jacobshavn.
Smoothed^
means of } 70-5 87

both )

.Smoothed]
sunspots/ 54 4 40

46 48

148
45 — —

65-3 95-6 lio'7 95-6 76-3

The figures in Table II. speak fir themselves.

To corroborate this law by further observation will necessitate

a prolonged sojourn in some region north of the maximum
auroral zone, and Greenland appears to be almost the only

region where this could be done in the absence of a regular

Polar expedition. E. Douglas Archihald
Tunbridge Wells

On Cases of the Production of " Ohm's (or Langberg's)
Ellipses " by Biaxial Crystals

In examining the macled crystals of potassium chlorate, which

are so extremely common in the ordinary crystallised salt, I

have found that all those which consist of two hemitrope plates

only, nearly equal in thickness, give the above-mentioned

secondary interference-curves when placed in homogeneous
convergent plane-polarised light.

This result is no more than we should expect if the crystals

were uniaxial, as Prof. Largberg showed {Pogg. Annalen
Ergan-Atngsbd.y I., 540) many years before the curves were

independently discovered by Prof. G. S. Ohm (see Nature
for November 27, 1884, p. 83). But potassium chlor.ite is a

biaxial crystal, the .angle included by the optic axes being 28" 30'

(determined in olive oil), and I do not find that the production of

the curves in such crystals has been hitherto noticed.

The plane of the optic axes, however, makes so large an angle,

viz. 38° 30' (as determined in olive oil), with the normal to the

surfaces of the plates in which potassium chlorate usually crystall-

ises, that the isochromatic curves in the vicinity of this normal

belong to a very high order, and do not sensibly ditter from

portions of circles of large radius. Thus in a made, in which

the crystallographic position of one of the components ditTcrs by

lSo° from that of the other, the planes of the optic axes make
equal angles of 38° 30' with the normal on opposite sides of it,

and so the conditions detennined by Langberg for the production

of the secondary ellipses are fulfilled. I have, in fact, made
artificial twins of this kind by cementing together plates of the

salt oriented as above indicated ; and I find that they show the

ellipses precisely as the natural macles do. Of course, in order

to see them, the compound plate must be so placed that the

plane which includes the normal and the two acute bisectrices

makes an angle of 45° with the plane of polarisation of the light.

In a good micropolariscope the four optic axes and portions of

the lemniscates immediately surrounding them are visible at the

edges of the field.

It is possible, but not common, to find crystals of potassium

chlorate consisting of three plates nearly equal in thickness,

the top and bottom plates being symmetrically disposed,

while the intermediate one differs from them in cryst.illo-

graphic position by 180°. In such cases the secondary in-

terference-curves are much more complicated, two sets of

ellipses being generally visible, one on each side of the

centre of the field (the exact position, of course, depemling on

the relative thickness of the plates, as Langberg has shown).

One made I have found to consist of five or six distinct ]ilates,

and the secondary curves produced by this are too complicated

to be easily described.

I do not find any marked difference between the curves pro-

duced by the iridescent twins and those given by the ordinary

macles. Many of the iridescent crystals show.'when the plane of

' The figures are smoothed by the formula •, where /' is the

figure for the epoch and a and c the preceding and succeeding figures.
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Note:

symmetry is either parallel or perpendicular to the plane of

polarisation of the light (the analyser being crossed), a few
broad, black, curved bands crossing the main black band lying

in the plane of symmetry, which are probably portions of the
isochromatic curves of a very thin plate. But, on the other
hand, some non-iridescent crystals show these bands, and some
iridescent crystals do not show them at all. Also the iridescent

crystals which reflect D light at moderate incidences show very
perfectly the circular band described by Prof Stokes (Natijre
for April 16, 1885, p. 566, par. 9) as sharp black crescents, the
horns of which nearly touch each other at the plane of symmetry.
Almost the whole of the ordinary commercial crystallised

potassium chlorate seems to consist of macles ; so that, in order
to get a single individual crystal for examination, I have always
Ii.id to cut away one component of a twin.

It seemed woith while to try whether other biaxial crystals

would, when similarly combined, give "similar phenomena. 1

took a crystal of barite (barium sulphate), the angle included by
the optic axes of which is, according to Groth, 63° in air, and
cut a plate of it in such a direction that the plane containing the
optic axes made an angle of 53° with the normal to the surfaces
of the plate. I then cut it in half and cemented one of the
portions upon the other in a reversed position. The compound
plate thus produced shows the secondary ellipses (which, how-
ever, are very nearly circles) in great perfection. I have also

made similar compound plates of borax, nitre, and citric acid,

and found them to give similar results. H. G. Madan
Eton College, August 24

The August Meteors

Between August 4 and 20, 174 shooting stars were recorded
here in 16A hours of observation. These included about 37
Perseids, chiefly seen on August 5, 8, and 13, but the shower
was not well observed owing to cloudy weather. The following
are the chief radiant points determined from the paths regis-

tered :
—

M Epoch Radiant
' August u b

1 ... 16-20 ... 5-fi2 ... Meteors bright, max. Aug. 20.

2 ... 13 ... 51-1-58 ... Perseids.

3 ... 4-17 ... 2924-52 ... Near X Cygni.

4 ... 5~'3 •• 296±o ... On equator near 7) Aquilae.

5 ... 5~2o ... 3174-22 ... Meteors slow and faint.

6 ... 8-17 ... 318-9 ... .Slow, S.W. of/3Aquarii.

7 ... 15-17 • 3284-27 ... Slow, faint.

8 ... 11-15 ... 3294-8 ... Slow, bright, E. of € Pegasi.

9 ... 16-20 ... 345±o ... Rather swift, bright.

10 ... 8-20 ... 3454-53 ... Very swift, short.

11 ... 16-20 ... 3514- 3S ... Swift, E. of Andromeda?.
Many other shower centres were less distinctly shown. Nos. 4

and 9 fall exactly on the equator, and were sharply defined.
As to the shower of Perseids on August 10, I believe it was more

brilliant than usual, though I made no regular observations on that
night this year in consequence of overcast sky. Many meteors were,
however, noticed in the clear spaces which now and then occurred,
and judging from the frequency of the apparitions the display
was a line one. As to the duration of the shower it was still

visible, though very feebly, on August 20, for I registered 2 un-
doubted Perseids during a watch of 3J hours, when 31 meteors
were recorded.

With regard to the minor displays of this epoch they are more
remarkable for their number than for individual intensity. The
most active of these radiants, as recently observed, was No. 10
^' 345° + 53°. which supplied about 10 meteors, but the rate was
less than one per hour, so that it cannot be ascribed much
importance. W. F. Denning

Bristol, August 25

Disinfection of Sewers
In the last number of the Lancet (August 15, 1885) I have

read of the measures taken by the Metropolitan Board of Works
for the deodorising and disinfecting of London sewers. Be-
tween 30,000 to 40,000 tons of sodium manganate and from
10,000 to 12,000 tons of sulphuric acid are daily poured in the
London sewers.

By what experiments has it been ascertained that the quanti-
ties of disinfectants used are sufficient, and how is it proved that
the sewers have been properly disinfected ?

I need not point out the difference between the deodorising
and the di>infecting of sewage. The latter may be perfectly
deodoused, and yet be qtiite adapted to favour the vegetation of
bacteria.

The oxidising and deodorising action of sodium manganate
cannot be sufficient to prevent bacterial life, unless when the
salt IS present in large quantities. Considering the enormous
volume of London sewage, it is not to be believed that even
such a vast amount of manganate as 40,000 tons/(v diem would
suffice to destroy bacterial life in the sewers.
The adding of sulphuric acid to the manganate must certainly

enhance the disinfecting action of the latter. Only, I do not
understand why the quantity of sulphuric acid is relatively so
small m comparison with the quantity of manganate. I dj not
see why manganate should be used at all when sulphuric acid,
a more powerful and less costly disinfectant, can be used alone.

It is well known to all who occupy themselves with the culti-
vation and study of bacteria that these micro-organisms do not
grow well in acid media, and that the addition of acids, espe-
cially of mineral acids, checks their growth completely.

It can be said that the antiseptic action of acids is of house-
hold knowledge, for vinegar is constantly used in the preserva-
tion of animal and vegetable protiucts. That mineral acids
have a greater disinfecting action than vegetable acids is also
well known, unfortunately even by dealers in vinegar, who give
durability to this condiment by the addition of a tiny proportion
of sulphuric acid.

It is probable that pathogenic bacteria, even more than the
bacteria of ordinary fermentations and of putrefaction, are In
need of alkaline media, and therefore are more sensitive to the
action of acids. In the animal body bacteria invade those fluids
and tissues where the alkaline reaction prevails ; and it is

proved that the germs of disease are easily spread by milk,
a liquid generally alkaline. Moreover, it has been proved by
experiments on some pathogenic bacteria that gastric juice,
although of so slight acidity, easily, and sometimes effectively,
checks their development.
Sewage contains all the elements necessary for the nourish-

ment of bacteria, and its alkaline reaction renders it very favour-
able to their growth and preservation. Disinfection means the
destruction of existing bacteria and preventing the development
of newly-sown bacterial germs. Therefore I am persuaded that
the cheapest and more simple method for effectively disinfecting
sewage is to render its rea.clion pcniianeiilly acid by the addition
of a sufficient quantity of mineral acid.

There are of course disinfectants far superior to mineral acids
in antibacterial energy. But they are generally costly substances,
that cannot be applied to the disinfection of such an enormous
quantity of matter as the sewage of a town. As for cheap dis-
infectants, such as ferrous sulphate, ferric chloride, sodium
manganate, their action is inferior to that of mineral acids.
Especially of the two former it can be said that their deodorising
action is due to their saline constitution, and their disinfecting
action to their acid reaction.

The great difficulty in extensive disinfections is to ascertain if

the disinfection has been complete

—

i.e. if the substance disin-
fected has been rendered unfit for the development and preserva-
tion of bacteria. Even laboratory experiments, to ascertain the
ntiiiimutn of disinfectants necessary for the destroying of
bacteria, are not easily conclusive. But, in using acids, the
disinfection can be considered complete when a permanent acid
reaction is obtained.

I do not believe the quantities of sulphuric acid poured in the
London sewers sufficient to give a permanent acid reaction to
the sewage. Disinfection must be done completely, or not at
all : there are no half measures in disinfection. Therefore I

maintain that the London disinfection is useless, and the sewage
remains likely to become the culture fluid of infectious germs,
unless the sewage is rendered permanently acid. All the sodium
manganate added to a sewage that remains alkaline, gets de-
composed

; the manganese precipitates as sulphide, or is

deposited in combination or mixture with the organic sediment.
The sewage will thus be cleared and deodorised for a while ; but
it still contains in solution all the elements necessary for the
nourishment of Bacteria, and is still favourable to their growth
and preservation. The disinfecting action of sodium manganate
would avail only if large quantities of the salt remained dissolved
in the sewage, over and above of the quantities decomposed in

deodorising and clearing the putrid fluid.

It might be objected that, even if mineral acids stop the
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development of bacteria—a point that cannot be doubted—they

may not kill the spores, thus permitting the germs of disease to

escape. There are no experiments (of which I am aware) to

answer this objection. But there is reason to believe that patho-

genic germs do not resist for a very long time when in unfavour-

able media; even in sewers, that are not over-filled and

stagnant, and that are well ventilated, infection does not easily

linger. If inside the sewers disinfection is complete, and

bacterial growth checked, and all disease germs rendered in-

active, until carried for away from all populous centres, I

think we can leave it to air, and to the other natural agents, to

ultimately destroy the surviving germs, or completely alternate

their pathogenic qualities.

Amongst the mineral acids, hydrochloric would, of course, be

the cheapest. But I think sulphuric acid ought to be preferred,

nitric acid being too costly and too corrosive. Sulphuric acid does

not attack easily calcareous cements ; and if the sewers have their

walls well plastered, the action of a sligkl excess of sulphuric acid in

the sewage would be very slight indeed. Cements, more resisting

than plaster, could be prepared. Moreover, if some portions of teh

sulphuric sewage get carried in the air, or are dried in the higher

parts of the sewers, the germ-laden particles do not rid them-

selves of the acid by evaporation ; on the contrary, the acid

becomes more concentrated and active, and finally must dis-

organi-e and destroy the noxious germs. This is very important

in preventing the effects of sewage air.

Since 18S1 Prof Beilstein of St. Petersburg (Nature, vol.

xxiii. p. 394), experimentally concluded that sulphuric acid is

the best disinfectant, although he did not advise its use because

of its corrosive action. Strange to say, Beilstein thought that,

practically, aluminous sulphate was to be preferred to the free

acid.

It is not only during the fear of cholera invasioiis, but at all

times, that I would wish the sewage to be slightly acidified with

sulphuric acid. Strict supervision should be maintained over all

the sewers, to ascertain that the whole mass of flowing sewage is

permanently acid. I am persuaded that this simple mode of

disinfection would diminish considerably many infectious

diseases.

During the cholera epidemic of 1884, in Naples, I did my
best, in a series of letters I then published, to persuade the

sanitary authorities of this mode of disinfection. But a strange

confusion .of ideas was then prevalent in Naples. Through the

goodwill of Prof Cantani, Member of the Sanitary Commission,

some trials of the method I proposed were done, but not in a

complete and systematic manner. Such experiments cannot be

done easily in Naples, and the results cannot be conclusive until

the system of sewers is in good working order. Indeed, in some
parts of the .•oil of Naples it is difficult to know if there is more
sewage inside or outside the sewers. It is no easy problem to

disinfect and cleanse such an impure soil, and it is indeed to be

wondered that the ravages of cholera were so limited in 1884.

My letters caused sulphuric acid to be used abundantly in the

sewers anijiozzi no-i of Portici, Castellamare, Taranto, and, I

believe, in other places ; but this, like all other disinfections,

was done under pressure of approaching cholera, and abandoned
as soon as the danger passed, no observation being made to

measure the influence of the sanitary method adopted on local

infectious diseases. The defective system of sewers and of drain-

age in many Italian towns renders thorough disinfection scarcely

possible, and prevents precision in testing any kind of disin-

fection.

In English towns sewers are generally well arranged, and
often well ventilated ; and vital statistics have taken sufficient

development to permit the testing of sanitary reforms. When it

is proved (and I think the proof can be easily given) that the

present systems of sewage disinfection are not sufficient to prevent

!'«//>•(•/)' bacterial development in the sewers, these systems cannot

be considered good. I venture to hope that beneficial results

would soon become evident if the sulphuric acid disinfection of

sewage were thoroughly applied in English towns.

Portici, August 20 • ITALO GiGLlOLi

Ozone al Sea

The presence of this element in the atmosphere is alleged to

be indicative of its healtliiness, and it has been invcstigaieU on

land frequently by observers with varying and uncertain results.

Records of its presence may be seen daily in the Times,

furnished from the Observatory on Ben Nevis, but as yet little

notice has been taken of its prevalence at sea, though it has been
supposed to be more plentiful there than on land.

During a voyage around the United Kingdom on the s.s.

Ceylon in August last, we entered into the investigation of its exist-

ence at sea, and used Moftatt's papers for the purpose, obtained
from Negretti and Zambra. They were exposed in a perforated

light wooden box, hung up in the open air on the deck of the

ship in the shade, and noted and changed twice a day.

It was found most prevalent in Cork Harbour (4), less so in

Bantry Bay (2) and Oban Harbour (2), and nearly absent in

Kingstown Harbour (I) and Leith Roads (i).

In the open sea it was most shown in the Irish Channel (4)

and off the Lands End (4) ; next in the North Seas (3) and in

the English Channel (2), and least in the Irish seas (i) and
western coasts of Scotland (1).

Ozone was found to be indicated in greater intensity during
the prevalence of westerly luinds in the English and Irish

Channels, and Atlantic seas and Dutch seas, and less with
easterly winds prevailing in the Irish seas. Firth of Forth, and
west coasts of Scotland.

The Telocity of the winds seemed also to create a higher

manifestation, as was seen during the gale from the south-west

in Cork Harbour and the fresh north-westerly breezes on the

south coasts of Ireland and east coasts of England. None, how-
ever, of the observations apjDroached those registered in the

Times from Ben Nevis (8-9), which amounted to double those

noticed in the seas around our coasts during the same period

(.\ugust), supposing that the same papers and scale (Moffatt's)

were used for both sets of observations.

Ozone was also found to exist in the cabin of the ship both day
and night, but at a half intensity to that on the deck, due probably
to the great difference in the movement of the air in the two
places.

The degrees of manifestation of ozone at sea here shown by
no means icome up to expectation that it prevailed in all its

potentiality on the ocean, but of course a whole year's observa-

tion would be required to enlighten the subject and furnish a

comparison with that on the land.

Again, it may be possible that altitude may have something to

do with its prevalence, more or less, as it appeared more on the

top of Ben Nevis than on the level of the seas of the same coasts

near it and at the same period of the year (August).

Should this idea be of any significance it might be as well to

search for manifestations of ozone at the base as well as on the

top of mountains, and if similar results followed to these here

pointed out it would establish the reputation of hi^h level sites

for great salubrity of atmosphere. W. J. Black
August, 1885

THE INTERNATIONAL BOTANICAL AND
HORTICULTURAL CONGRESS, ANTWERP,
18S5

THE International Botanical and Horticultural Con-
gress met at Antwerp on Sunday, August 2, in the

hall of the Artistic, Literary and Scientific Club, the open-

ing meeting being honoured by the presence of a good
many ladies. The gathering was a representative one,

and included many well-known European botanists and
horticulturists. The Burgomaster of Antwerp opened the

proceedings with a few appropriate remarks, and Prof.

Ed. Morren, of Liege, having been made President of the

Congress, took the chair, and a discussion was held on

the flora of the Congo. After a short discussion the

meeting adjourned to the Exhibition building, where the

International Horticultural Show was being held, and
which was formally opened at one o'clock. Many of the

plants exhibited were of great interest, and the whole of

the collections were nicely and artistically arranged. At

five o'clock the Congress visited the Plantin Museum, the

old printing office of the Plantin Moretus family. The
Museum is full of interest, and as the printing office from

which the works of Lobel, Dodonaeus, and Clusius issued,

doubly interesting to all botanists. Through the kindness

of the' Burgomaster of Antwerp a sheet had been struck

off for the members of the Congress, so that each was

presented with a souvenir of the three great herbalists.
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In the evening there was a concert in the garden of the

Exhibition in honour of the members of the Congress.

During Monday, Tuesday, and Wednesday the two
sections of the Congress—the Botanical and Horti-

cultural—met in the Botanic Garden in the upper and
lower hails of the Botanical Institute. The different sub-

jects contained in the programme were duly discussed,

and a resolution of Congress on the different points

raised terminated each discussion. The method adopted
at these meetings was one which might well be followed

in other assemblies, and is one which reflects great credit

on the President of the Organisation Committee, M.
Charles de Bosschere. All the subjects to be discussed

were treated of in longer or shorter papers, all of which
were printed in the four fasciculi of the Preliminary
Repoi/s issued to the adherents of the Congress. In this

way all the members had the subjects before them in a

tangible form, and discussion was easy. Might not the

British Association take a hint from this ? Without
giving up the method at present followed, let the British

Association add to their work a discussion on one or two
subjects of importance, papers by special men to be
printed beforehand, so as to be in the possession of those

who can discuss the subject at the meeting.
The subjects of discussion—twenty-two in number

—

were mostly of considerable botanical interest, others

being purely horticultural, the question of the Congo
being general. Perhaps the most important subjects

were the discussions on botanical laboratories, on
the amount of instruction in cryptogams to be given
in different parts of the botanical course of study

and the recent progress of botany in different

countries. It is important to notice that the general

opinion of the Congress was in favour of two kinds of

botanical laboratories, those of instruction and those of

research, and there can be no doubt that in every so:iety

research should be encouraged in every way and be the

highest object of their organisation.

On the evening of August 3 the Burgomaster of .Ant-

werp held a reception at the Hotel de Ville, which was
very largely attended by the members. On the evening
of August 4 Dr. Henri \'an Heurck, the Director of the

Botanic Garden, gave a most interesting series of micro-
scopical demonstrations in the meeting-room of the

Botanical Section. The application of the electric light

to microscopic work was shown, and nothing could exceed
the perfection of the arrangement employed by Dr. Van
Heurck. SiirircUa oeiuiiia, AinpliipUiira pclhicida, and
Noberts's 19th band were shown in a manner which left

nothing to be desired ; and in the case of .Amphipleura,
not only were the stria; shown as distinctly as one is

accustomed to see them in Naviciila rhomboidcs, but, by
illumination through the object-glass, the stria; were dis-

tinctly resolved into beads ; by oil-immersion lenses, of
which, as of other object-glasses by all the best makers.
Dr. \'an Heurck possesses a remarkable series. The
electric light employed is obtained by a bichromate
battery Trouve's) and Dr. Helot's photophore. As the

photophore works equally well with an accumulator, and
where there is no difficulty in getting the accumulators
charged, no better illumination can be got, and this I

would strongly recommend to all microscopists. Alto-

gether Dr. Van Heurck's demonstration will be remem-
bered as one of the most interesting things connected
with the Congress. On the evening of Wednesday there

was a grand banquet, when the members spent a very
pleasant evening together.

On Thursday morning the Congress lelt by train for

Brussels. On arrival, the members went to the Natural
History Museum, and were shown through the building

by the Director, who kindly admitted the members of the

Congress at an early hour. Next, the party proceeded
to the Botanic Garden, where they were received by Prof.

Crepin and others. The herbarium, museum, garden, and

hot-houses were all inspected, and then the Members of

the Congress were entertained in the orangery of the

garden to a luncheon given by the Members of the Royal
Botanic Society of Belgium. After luncheon the party

proceeded by tramway to Laeken, to visit the Winter
Garden, which had been opened to them by his Majesty
the King of the Belgiums. Mr. Knight, the Inspector of

the Royal Gardens, accompanied the party, and pointed
out the objects of interest. Friday was to be devoted to

an excursion to Ghent, and Saturday to a botanic excur-

sion in the neighbourhood of Herrenthals, Dolen, and
Gheel, where the Members of the Congress were to

disperse. I left the party at Brussels, spending Friday at

Li^ge with Prof. Morren, who showed me the splendid

new laboratory in the pretty little garden under his

charge. I afterwards visited Prof. Suringar at Leyden,
and saw some of the treasures he has just brought back
with him from the Dutch West Indian Islands, where he
has been able to make extensive botanic collections of

living and dried specimens. W. R. McNab
August 31

THE FAUNA OF THE SEA-SHORE''

THE marine fauna of the globe may conveniently, in

the pursuit of certain lines of scientific study, be
divided into three groups according to the regions

inhabited by it. There is the littoral fauna comprising
the animals inhabiting the sea-shore and the shallow

waters in its immediate neighbourhood, the deep-sea

fauna, and the pelagic fauna, the latter occupying the

surface waters of the ocean. Each of these regions pre-

sents certain marked peculiarities of conditions of exist-

ence, and exhibits, in accordance with these, certain

special characteristics in the composition and history of

the origin of its fauna. The deep-sea is devoid of sun-

light and therefore of plant life. It is dark, cold, and
monotonous, being devoid of day and night and periodical

or irregular changes of any kind. Its habitation probably

dates from no very great antiquity. The ocean surface

can support only a peculiar fauna of animals adapted for

floating or constant swimming, and affords no shelters nor

resting-places.

As Prof. Loven writes "
:
" The littoral region comprises

the favoured zones of the sea, where light and shade, a

genial temperature, currents changeable in power and
direction, a rich vegetation spread over extensive areas,

abundance of food, of prey to allure, of enemies to with-

stand or evade, represent an infinitude of agents competent

to call into play the tendencies to vary which are embodied
in each species and always ready, by modifying its parts, to

respond to the influences of external conditions." It is in

this littoral zone where the water is more than elsewhere

favourable for respiration because of its aeration by the

surf and where constant variation of conditions is pro-

duced by the alternation of the tides that the ancestors

of all the main groups of the animal kingdom came into

existence, and all the primary branches of the animal

family tree first commenced to grow. It is here, probably,

that the first attached and branching plants were deve-

loped, thus establishing a supply of food, and rendering

possible the colonisation of the region by animals.

The animals inhabiting the littoral region are adapted

in most various ways to withstand and endure the special

physical conditions which they there encounter—the

action of the surf, the retreat of the tides, the numerous
enemies. Either they burrow deep in the sand, or cling

tight to, or even bore into, the rocks, or develop hard

shells or skeletons, or protect themselves by other modi-

fications. Probably all hard shells and skeletons of

marine invertebrata have thus originated in the littoral

' A Friday evening lecture at the Royal Institution, delivered January 23,

iPSs, by Prof. H. N. Moseley, F.R.S.
" " On Pourtale?ia, a genus of Echinoidia." by Sven Loven. (Stockholm,

1883, p. 86.)
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zone for purposes such as these. It is found that these
hard structures tend to degenerate and disappear both in

the pelagic and deep-sea regions.

It is a most remarkable fact that almost all these shore
animals in their early development from the egg pass
through free-swimming larval stages which are closely
alike in form for very widely different zoological groups.
As a familiar e.xample may be taken the case of the
common oyster. The egg of the oyster develops into a
peculiar free-swimming larva known as a Trochosphere.
It is globular in form and divided by a transverse band
of cilia into a smaller anterior and larger posterior
area. The mouth opens just behind the ciliated band.
The larva swims actively by means of its cilia. After a
time it develops a pair of shells, and becomes meta-
morphosed into an oyster, and attaches itself immovably
by one of its shells to the sea-bottom. Its shells increase
in size and thickness, and form a protection against its

enemies. This same trochosphere larva is common to a
very large number of Mollusca of all varieties and shapes
in the adult condition, and an essentially similar trocho-
sphere is common to a large number of annelids. It is

most remarkable that there should be so close a re-

semblance between the larva of two adult forms so widely
different in all respects as an oyster and a worm. An old
explanation of such facts was that such actively-moving
larva: were contrivances for procuring the wide diffusion
of sedentary or less active adult forms, which might thus
be conceived as of later origin than the forms themselves.
But if this were the case, it is inconceivable that having
arisen from so widely different starting points, the larv;-E

should have attained so closely similar a structure. The
only real explanation of the matter is that the common
larval form represents a common ancestor, from which
the various adult forms, in the existence of which it is now
only a phase, diverged. There was thus a common freely-
swimming ancestor of the annelids and mollusca, and it

seems probable that the entire littoral fauna must have
been derived originally in remote antiquity from small
primitive and simply organised free-swimming ancestors.
All evidence seems further to point to the conclusion that
the primitive ancestors of all plants were also free-
swimming. The free-swimming ancestral representatives
of life no doubt partly inhabited the open sea, leading a
pelagic existence, partly swarmed in sheltered bays and
pools on the coasts, as the larvre of the littoral animals do
now. The free-swimming plants gradually produced
attached descendants, which colonised the shores, and
the animals, finding there a supply of food, gradually
adapted themselves to the more complicated conditions
of shore life. The late Prof. Balfour, in his far-famed
work on " Embryology," in discussing the character of
larvre of the kind under consideration, spoke of them as
possibly reproducing the characters of some ancestral
forms ' which may have existed when all marine animals
were free swimming."'
A peculiar instance in which there can be but little

doubt, is that of the common barnacles. These in the
adult condition are firmly fixed to supports of various
kinds, and withstand the most violent action of the surf
The common acorn barnacles cover the most exposed
bare rocks of our coasts, where the waves are heaviest,
and nothing else can live. They have developed the
stoutest of shells to protect themselves. In the young
larval condition, however, they are actively free-swimming
larvre of typical crustacean s'tructure, evidently adapted
for pelagic existence, and to be found in swarms at the
sea-surface, actively engaged in it. They attach them-
selves, and become immovably adherent and sedentary,
and invested by a shell. There can be no doubt in this
case that the locomotive larva represents the ancestral
form, for allied Crustacea still exist in abundance as
adults.

F. M. Balfour, "Co]np.ir.itive Embo'ology," vol. ii. p. 305.

A most important instance is that of the Echinoderms,
the adults of the various groups of which, the sea-urchins
starfish, brittle stars, holothurians, and crinoids are most,
widely different in form, and adapted in most various
ways to shore life. Yet these all pass through free

swimming larval stages which are most remarkably alike.

Supposing the adult forms to have been antecedent, it is

quite impossible that a series of larva; could have been
developed independently from starfish, echini, holo-
thurians, and brittle stars, and have attained this remark-
able coincidence of structure. This common larval form
must represent the ancestral condition, the free-swimming
pelagic ancestor from which the echinoderms have
sprung.

The fixed and inert sponges are developed from free-

swimming ciliated larvae, and Prof VV. J. Sollas ' has
observed that the young larva; of the sponge Oscarclla
lobularis are retained longer within the parent in the case
of specimens occurring on the coast of Brittany than in

that of specimens found in the Mediterranean. He
attributes this diflerence to the influence of the quieter
sea and absence of tides in the latter case. The larvse

have come to be longer retained where the risk of their

loss by current and tide is greater. By the gradual
action of similar influences, no doubt, the loss of larval

stages in so many instances has come about. It is

probable that there is a special tendency to such loss in

the case of deep-sea animals. Hoek- has recorded the
loss of the nauplius stage as a free-swimming one in the
case of a deep-sea scapellum from a depth of 506 fathoms.
One of the best examples of the special adaptation by
modification of animals sprung from pelagic ancestors for

littoral existence is that of the Madreporarian corals, the
far-famed builders of reefs. Each coral colony is sprung
from a locomotive planula larva, swimming by means of
cilia. The larva attaches itself, and developes into a polyp,
and acquires a hard skeleton, and by budding produces a
large colonial stock. The massive stocks thus formed
and strengthened form reefs which are barriers to the
waves. They flourish in the water churned by themselves
into surf, and thus specially aerated and fitted for their

respiration, and between their branches and interstices they
sift out the fine pelagic animals on which they feed from
the surface water. Probably the advantages thus gained
is the cause of their assumption of the colonial form and
development of their stout and massive skeletons. Poss-
ibly this is the reason why scarcely any colonial Madre-
poraria occur in deep water, although other colonial

animals are abundant in the depths.

The origin of the vertebrata is a complex question, but
they are probably sprung from a very simple free-swinmiing
ancestor, as is shown by the survival of a simple ciliated

gastrula as an early stage in the developmental history of
Amphioxus. An exactly similar developmental stage pre-

cedes the trochosphere form in the oyster, and the charac-
teristic larva in the case of the echinoderms, and occurs as
an early stage in a wide range of other forms. From this

ciliated gastrula develops Amphioxus, one of the most in-

teresting components of the fauna of the coasts, one of the
most primitive of vertebrates now existing. The Ascidians,
which are in the adult condition as inhabitants of the
coasts, mere inert sacs, extreme instances of degenera-
tion, are derived from free-swimming larva; of pelagic

habits which show distinct vertebrate structure and have
myelonic eyes, which, as Prof Lankester has pointed out,

could only have originated in an animal of pelagic habits.

The Ascidians, before reaching their vertebrate larva

stage, pass through a gastrula stage like Amphioxus. It

is possible, therefore, that their ancestors have twice
taken from pelagic to littoral existence, having relinquished

the shore for a period after their first experience of it, and
returned to it again ; whilst some of their close allies, such

' W. J. Sollas, Quart. Joiirn. Mien. Sci., 1884, p. 612.
^ Report on the Cirripedia. Chnilengcr Report, Zoology, vol. viii. p. 75.
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as Appendicularia, have never resought the shore, and
consequently have never degenerated to qualify for

littoral life. The peculiar breathing apparatus adopted

by the vertebrata occurs nowhere else in the animal
kingdom except in the extraordinary worm-like Balano-

glossus. The apparatus, as is well known, consists of a

series of slits, opening from the exterior at the sides of the

fore part of the body directly into the throat, the anterior

part of the digestive tract. The water to be respired is

taken in at the mouth and ejected through the gill slits.

The late researches of Mr. \V. Bateson, of Cambridge,
have shown that Balanoglossus, besides breathing by
gill slits, shows many other remarkable affinities, both in

structure and development, with the vertebrata. Now,
Balanoglossus, a shore-inhabiting form which lives

buried in the sand, is developed from a most remarkable
larva known as Toinaria, which is intermediate in form
between a Trochosphere and a star-fish larva. It is quite

possible that this extraordinary larva Tornaria may point

to the former existence of a primitive pelagic ancestor

common to the Annelids, Echinodermata and Vertebrata.

Possibly the use of gill slits as a respiratory apparatus
first arose in a shore-inhabiting ancestral form, such as

Balanoglossus, and hence their presence at the anterior

extremity of the body, that nearest to the surface when
the animal is concealed in the sand.

It appears not impossible that Amphioxus may once
have possessed a larval stage somewhat resembling
Tornaria, following on its gastrula stage, and has lost

it just as one species of Balanoglossus has lost the

Tornaria stage. The developmental history of only one
species of Amphioxus is as yet known, and investigation

of that of other species may yet reveal something of the
kind suggested.

The littoral zone not only becatne itself stocked with
an immense variety of specially adapted inhabitants, but

has given oft' colonists to the three other faunal regions.

The entire terrestrial fauna has sprung from colonists

contributed by the littoral zone. Every terrestrial verte-

brate, every frog, reptile, bird, and mammal, bears in its

early stages of development the gill slits still perforating

its throat as in its aquatic ancestor. The tadpole still

uses them when young for breathing, though they close

up completely in the adult frog and in all the higher
vertebrates before birth. In some of the tailed Amphibia,
like the Axolotl, the breathing is by external gills and
also by lungs which are modifications of the air-bladder of

fish. In these the gill slits remain open, although they
have no longer any respiratory function. It is amusing
to watch tame Axolotls when fed in aquariums with large

worms. They snap the prey down hurriedly and close

their mouths, but usually in a moment or two their throat
begins to twitch uncomfortably as if intensely tickled,

and one end of the worm appears out of one of the gill

slits, and the worm soon wriggles its way out again.
Often the Axolotl catches it again by the free end before
the other is completely out of the gill slit, and begins
another attempt to swallow it, and the process is some-
times repeated several times before actual deglutition is

effected. The gill slits are evidently a considerable incon-
venience to the Axolotl. The frog is much better off in

having them closed, but man himself is not in a position
entirely to despise the Axolotl : his lungs are derived
from the same source originally, namely, modifications of
the air-bladder of a remote aquatic ancestor, an inhabitant
of the sea-coast, and they open into the throat just behind
the tongue. In man there is a lid to close this opening
and a contrivance to pull it under the tongue when
swallowing takes place ; but ever>- one knows the agony
entailed by getting a crumb the wrong way—an accident
very much akin to that of the Axolotl, and similarly
entailed by the use of a single passage for two different

purposes—feeding and respiration. At such mo'iients of
suffering the naturalist is inclined to turn traitor and

long that he had been produced in accordance with the

hypothesis of special creation rather than evolved under
the laws of natural selection. The existing arrangement
must not be regarded as of inevitable necessity. The
vertebrates are the only animals which breathe through

their mouths. All other animals have separate passages
for respiration and feeding. The common snail has a

separate breathing passage completely apart from its

mouth, the land crab breathes by openings at the bases

of its legs, the scorpion by openings on its abdomen,
and the insect by numerous apertures on the sides of its

body. All these animals cannot, hke man, choke them-
selves.

Only the pentadactyle vertebrata have adapted them-

selves completely for terrestrial respiration, but several

fish have, by special modification of their gills, become
able to remain out of water for almost indefinite periods.

Most remarkable amongst these is Periophthalmus, one

of the Gobiadre inhabiting mud flats on the sea-shore in

Australia, Ceylon. Fiji, and other eastern tropical regions.

It hops along the mud with the greatest agility and so

fast that it is most difficult to capture, and even refuses

to take to the water when driven to it, skipping along its

surface,.and resting on projecting stones. It even climbs

high up the mangrove trees and sits on the branches.

All modes of air-breathing are derived by modification

from aquatic breathing apparatus, except, perhaps, in the

case of the air-breathing tracheata, the insects and their

allies, in the ancestor of which, represented by Peripatus,

the respiratory tubes or trachea; were probably first

formed as modifications of skin glands.

Littoral animals of most various kinds have taken from

marine to terrestrial life no doubt by gradual adaptation,

owing to exposure by the tides. Crustacea seem to have

the greatest power of thus adapting themselves to aerial

resp'iration by slight modification of their gill apparatus,

so as to permit it to act as a lung. Nothing is more

astonishing to the naturalist in tropical countries than to

find large crabs amongst the vegetation far inland and

high up mountains. But land crabs are not confined to

the tropics ; in Japan they may be met with walking

across the high roads far inland, and 4000 feet above

sea-level. One of the most remarkable instances is that

of the cocoanut climbing crab, Birgus latro, which has

developed, as Prof. Semper has shown, a regular pair of

lungs out of the walls of its gill cavities. The animal

was originally a hermit crab, but got too large for any

shell, and thus developed hard plates on the surface ot

its body for protection instead. Close allies, but of much
smaller size, swarm in some Pacific islands. They

always bear shells, and carry them with them when they

clin-.b the trees and bushes. I have caught hold of the

shell of one of them as it clung to the top of a branch,

thinking that it was a land-mollusk, and have been

astonished by receiving a sharp nip from a pair of claws.

The oldest-known air-breathing animals, so far as goo-

logical evidence goes, are scorpions and insects. An

ally of the cockroach and two scorpions have lately

been obtained from Silurian strata. The close affinities

of the scorpions with the king crabs, and thus with the

Trilobites, is a most interesting matter, which has lately

been urged by Prof Ray Lankester. He suggests that

the lungs, by means of which the scorpions breathe air,

are modifications of the gill plates of the king crab, which

have become inverted for the purpose. The lung open-

ings of Scorpio correspond with the gill plates of Limulus

in^position and number. Hence, possibly, the scorpions,

and with them the rest of the Arachnida, are sprung from

ancestral allies of the king crab and the Eurypterids,

having passed from a littoral to a terrestrial existence.

It seems possible that birds were originally developed

in connection with the sea-coast, and were fish-feeders.

The tooth-bearing birds discovered by Prof. Marsh, such

as Hesperornis and Ichthyornis, were marine aquatic
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birds. Hesperornis lived in a shallow tropical sea sur-

rounding the present Rocky Mountains, then a group of

islands. The modern penguins show some remarkable
points of aflinity to reptiles in the structure of their feet,

and probably their embryonic development, when worked
out, may throw much light on the past history of birds.

Some of the extinct Dinosauria which show remark-
able affinities with birds were at least aquatic in

habits.

The fauna of the coast has not only given origin to the

terrestrial and freshwater faunas, it has throughout all

time since life originated given additions to the pelagic

fauna in return for having received from it its starting

points. It has also received some of these pelagic forms
back again to assume a fresh littoral existence. The ter-

restrial fauna has returned some forms to the shores, such

as certain shore birds, seals, and the Polar bear ; and
some of these, such as the whales and a small oceanic
insect, Halobates, have returned thence to pelagic life.

The deep-sea fauna has probably been formed almost
entirely from the littoral, not in most remote antiquity,

but only after food derived from the debris of the littoral

and terrestrial faunas and floras became abundant in deep
water. It was in the littoral region that all the primary
branches of the zoological family tree were formed ; all

terrestrial and deep-sea forms have passed through a
littoral phase, and amongst the representatives of the
littoral fauna the recapitulative history, in the form of
series of larval conditions, is most completely retained.

It is for this reason that the researches carried on at

marine laboratories on the coasts have yielded in the last

few years such brilliant results.

BALLOON PHOTOGRAPHY^
"D ECENT experiments in photographic aerostation, car-
-^^ ried out by M. Gaston Tissandier, with the assistance

of M. Ducom, have been attended with very complete and
satisfactory results. The photograph reproduced by helio-

gravure in Figs. I and 2 was taken at an altitude of 605
metres over Paris ; others which were taken did not give

such perfect results ; nevertheless, some of them surpass

in distinctness any yet taken by the same method. The
ascent took place at Auteuil on June 19, M. Ducom
attending specially to the photography, while M. Tis-

sandier looked after the balloon. The photographic
apparatus arranged in the car is shown in Fig. 3. The
ascent took place at 1.40 p.m. with a south-west wind.

Ten minutes after starting a first photograph was taken

at 670 metres ; soon afterwards another was taken at

about the same height, in which a bridge, quay, public
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photographs were taken at greater altitudes—one at 1000,

and one at 1 100 metres. Hence in crossing Paris, between
1.40 and 2.12, or in twenty-two minutes, live photographs
were obtained. It would be easy to have two or three

photographic apparatus with an operator in the car for

each, and th\'s to obtain a series of views. By this

method a series of topographical documents of incom-

The operator and occupants of the car must at that

moment remain perfectly still. The movement of the
balloon has no injurious effect on the clearness of the
proofs obtained ; in the present instance the current of

Fig. 2.—Explanatory plan of above :—i. Gate of the Hotel de Ville. 2.

Quay of Hotel de Ville. 3. Rue de Brosse. 4. Old Lobau Barracks.
5. Rue de THotel de Ville. 6. Louis Philippe Bridge. 7 and 8. Baths.
9. Rue de Bellay. 10. Quai de Bourbon. 11. Quai d'Orleans. 12.

Pont St. Louis. )3andi4. Boats. 15. Pier.

parable precision might be obtained. Amongst the views fig, 3.—.Arrangement of photographic apparatus

taken during this ascent those which are perfect in point

of clearness are those taken at the moment when the rays air was somewhat rapid, for the balloon traversed Paris

of the sun fell directly on Paris. Good light is absolutely at its greatest width, 1 1 kilometres, in thirty-two minutes.

indispensable, and, in spite of the photographs being The rapidity of the wind increased subsequently to much
instantaneous, the car should be kept perfectly free from more than this. After taking photographs of the earth

oscillation at the moment the picture is being taken, below, the apparatus was turned upwards to obtain views

Fig. 4.—Diagram of the ascent of the " Commandant Ri\'iere

of the clouds ; but the white clouds which reflect the rays
of the sun with great intensity, did not give good results.

The apparatus will require special arrangement for this

work, and in their next expedition the aeronaut-photo-
graphers hope to obtain something more complete than
they have done. Their experience on the whole is that
photographs may be obtained in a balloon as beautiful
and clear as the best produced on terra Jirma. Thanks

1 from Paris to Les Rozals Rheims, Ju

to the instantaneous process, to the extra-sensitive plates

produced to-day, and to other modern improvements,
aerostatic photography has a great future. It will give
plans which will exceed in precision and clearness the

most pains-taking maps ; it will be a powerful ally of
military art, for it will admit of obtaining a reliable plan

of fortresses or of hostile works. At a height of 600
metres a balloon has nothing to fear from artillery fire.
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and the photographer can operate as safely in his car as
in his studio. It will also add to the resources of photo-
graphy, for there are no places on the earth's surface
inaccessible to a balloon.

The ascent here described had for its main purpoEe
photography ; but it had also some meteorolcgical
interest. The ascent began at 1.20 ; and at 3.20, at an
altitude of iioo metres above Meaux, another balloon,
which ascended some time after them, was met with.

They were actually in a frequented aeronautical route

—

an aerian river. At Meaux Nadar descended in 1863;
M. Tissandier himself landed at the same place in 1872,
and several other descents were made there. A little

farther, at Chateau-Thierry, on a prolongation of the line

from Paris to Meaux, M. Tissandier and M. de Fonvielle
made an extraordinary descent in a storm in 1869, when
they were dragged along the ground four kilometres in

five minutes. They travelled from Paris to Chateau-
Thierry, a distance of 80 kilometres as the crow flies, in

35 minutes—the most rapid balloon voyage on record.
On the present ascent, at an altitude of 1000 to 1400
metres, an aerial current of considerable speed prevailed

;

it was estimated at about 40 kilometres an hour. At 1400
metres a mass of white translucid clouds stretched across
the sky and floated in the upper part of the aerial current.
Above this, again, the air was calm ; small white clouds
remained immovable at 2000 metres, and the sun was
very hot. After having descended close to the earth
above Chateau-Thierry, it was decided to rise above the
clouds amongst which the aeronauts had just been. At
6 o'clock, at a height of 1900 metres, they observed the
shadow of the balloon projected on a white ground of
clouds ; the latter formed a small greyish circle, sur-

rounded by an aureole of the seven colours of the rain-

bow. When they approached the clouds, it was only the
shadow of the car and of the lower part of the balloon of
which the projection could be distinguished, and the
aureole assumed a larger diameter. This remarkable and
beautiful phenomenon resembles that of the spectre of
the Brocken. At 6.10 the descent commenced ; the balloon
crossed the bank of clouds, and the surface of the earth,
when it came in sight, looked grey and dull compared
with the magnificent regions of the upper atmosphere.

RADIANT LIGHT AND HEAT^
III.

Radiation and Absorptioti— Terrestrial Applications.

TT AVING now established the Theory of Exchanges,
•* -•• let us inquire at greater length into the nature of

the radiation from bodies of different kinds. For this

purpose we shall adopt the well-known classification into

solids, liquids, and gases, and shall select as the type of a
solid body (as far as radiation is concerned) a black sub-
stance like carbon. We must do this because, in order
to obtain the greatest amount of radiation from such a
body at a given temperature, it must be of sufficient

depth to be practically opaque, or athcrmanous, for the
heat of that temperature, and it must have a non-re-
flective surface. Now carbon or lamp-black possesses
these properties, if not completely, yet to greater perfection
than any other substance that we know of; and on this

account we shall select it as the type of radiating solid

bodies.

Then as regards liquids, we have no doubt an amount
of surface-reflexion, which will have the effect of diminish-
ing the radiation, and also of polarising it, to some
extent. In this respect a liquid surface may be regarded
as equivalent to a polished solid surface, so that liquids
and polished solids may be classed together as giving out
an amount of heat somewhat less than that given out by
the typical black surface.

But while there is no marked distinction iii radiation
' Continued from page 599.

between solids and liquids, if only the depth of substance
be sufficiently great, the radiation of gases is essentially

different. This difference consists in the fact that w-hile

solids and liquids radiate all kinds of heat possible to the
temperature, gases radiate only a few. We shall best
perceive this distinction if we confine ourselves to rays
which affect the eye, and view these by means of the
spectroscope.

We have already explained how this instrument draws
out a thread of white light into a parti-coloured ribbon,

red at the one end and violet at the other. Now if our
thread of white light be a thread of platinum, or, better

still, of carbon rendered incandescent by means of

electricity, we shall no doubt obtain the spectrum above
mentioned. But if our source of light be a row of in-

candescent gaseous particles, we shall obtain something
very different. Instead of a long, continuous, variously-

coloured ribbon, we shall have a few discontinuous threads

of light emerging from a dark background, each such
thread or image having of course its proper spectral

position ; that is to say, if the gas gives out a yellow ray,

this will appear in the yellow region of the spectrum ; if a

red ray, in the red region, and so on. Such spectra may
either be thrown upon a screen, or viewed through a

telescope—sometimes it is possible to throw them upon a

screen and render them visible to a large audience, but

sometimes this is not possible. In all cases, however,
they may be thrown into a telescope and viewed by the

individual observer.

We are thus in a position to formulate the distinguishing

characteristic between the spectra of solids and liquids,

and those of gases, the former giving out a continuous

spectrum, consisting of all the rays of light possible to

the temperature, while the latter give a discontinuous

spectrum, consisting of a few bright lines on a dark
background.
We can, in an imperfect manner, assign a reason for

this behaviour. In a solid, or even a liquid, the various

molecules are near together, so that no individual is free

from the trammels of its neighbour in its vibrations. On
the other hand, it is not so in a gas, or at least in a gas of

which the molecules are very far from one another.

Here one individual is for the most part of its existence

free from the trammels of its neighbours, and is able to

vibrate after its own fashion and in a way to suit itself,

just as freely as a bell, or the string of a musical instrument.

It thus gives out, as it were, its own peculiar note, or

series of notes, these notes being here, however, rays

which have a definite place in the spectrum, instead of

sounds which have a definite place in the musical scale.

But whilst there is a great amount of freedom amongst
the molecules of a gas, we must not carry this conception

of things too far, or suppose that in a compound gas at

ordinary temperatures we have nothing but a series of

perfectly similar molecules practically independent of one
another.

The particles or molecules of such a gas are far from
being in a state of rest, and we may imagine them to be
running about in straight paths, except when they are

deflected by dashing against a neighbour, or against the

sides of the containing vessel. It will thus be seen that

the molecules are not quite free. In fact, a molecule per-

fectly remote from neighbours, travelling, for instance, in

free space, and remote from the sun, would have no more
inducement to vibrate than a bell would have under

similar circumstances. It is the collision with its fellows

that will generally cause it to vibrate, but it is sufficiently

independent to vibrate according to its own laws. Indeed,

we are in a position to assert that a great portion of that

energy which constitutes ordinary heat in a gas is derived

from this motion of the molecules in straight lines, while,

again, the radiation of the gas is caused by the vibrations

of the molecules after they have been in colhsion with

one another, or with the sides of the containing vessel.
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Now in a compound gas these collisions sometimes
cause dissociation of the compound molecule into more
elementary constituents, which constituents will probably

afterwards combine again, so that we may imagine that

in such a gas (see " Heat," by Prof. Tail, page 203) equi-

librium is maintained by a constant amount of dis-

sociation, accompanied by an equal amount of recombi-
nation. It is thus apparent that we have not here perfect

simplicity and uniformity of molecular structure, and
without discussing the question whether a simple mole-
cule might or might not be expected to vibrate in only

one way, we can readily imagine that the spectrum of

such a gas should present us with more than one mode of

vibration ; that is to say, more than one spectral line.

Again, circumstances which conduce to proximity of
molecules, and to the action of molecules upon each other,

tend to bring about a state of things similar to that which
we have in liquids and solids ; that is to say, they will

favour the emission of various kinds of rays, while on
the other hand, the characteristics of a gaseous spectrum
will be best shown by a perfect gas, that is to say, by
a gas which is far removed from any tendency to con-
densation. A rare gas at a high temperature will possess
these properties.

Having now defined the characteristics of the spectra
of solids, liquids, and gases, let me say a few words about
the methods by which we obtain gaseous particles heated
to a high temperature. These are obtained in two ways.
First, by means of flames, such as that of a Bunsen's
burner, into which the particles are introduced. In such
flames we may imagine that we have before us a certain
number of the particles of a certain gas all, or nearly all,

heated to a temperature somewhat approaching that of
the flame. The substance will probably have been intro-

duced into the flame in a different chemical state from
that in which it appears in giving out the light ; for in-

stance, we may introduce into a spirit-lamp a little

chloride of sodium, or into a Bunsen's burner a little bi-

carbonate of soda. The flame becomes immediately of a
yellow nature, giving us the double line D, or the yellow
line of incandescent sodium vapour, and this affords us
evidence that dissociation has taken place. In like manner
the red line produced by salts of Lithium, the green line

produced by those of Thallium, and so on, are indications
that the compound saline molecules have become disso-

ciated in the flame.
The second way of producing gaseous spectra is by an

application of electricity, as when a high tension spark is

sent through a tube containing a small quantity of a
given gas, or a vacuum tube, as this is sometimes called.

We have then a momentary flash, consisting of the rays
which characterise the spectrum of the gas through which
the discharge has passed. It is probable that in this

case only a portion of the particles filling the tube have
been brought to the high temperature which is denoted
by the discharge.

Before proceeding further, it may be well to mention
that while from the title of our subject we must neces-
sarily consider the spectrum to some extent, yet this is

not to be regarded as a treatise on the spectroscope and
its applications, which formed the subject of a previous
set of essays in the Nature Series by iMr. Lockyer. We
shall discuss the subject in a somewhat different manner,
and also give more especial attention to those branches
which had not yet been developed w-hen Air. Lockyer
wrote his w-ork. With these preliminary remarks, we
shall divide the subject before us into two sections.

(i) Radiation and its consequences.

(2) Absorption and its consequences.
In the first we shall discuss radiant spectra to a con-

siderable extent, but shall not entirely confine our remarks
to these phenomena ; while in the second we shall dis-

cuss absorption spectra to a considerable extent, but

shall not entirely confine ourselves to spectral absorption.

There is likewise another convenient way of dividing

our subject, namely, in its application to terrestrial and
celestial phenomena.

Combining, therefore, these two principles of sub-

division, we shall, in the first place, treat of terrestrial

applications of the laws of radiation and absorption, and
in the next place of their celestial applications ; and,

finally, we shall discuss the light which both of these

branches together appear to throw upon the ultimate

constitution of matter.

With regard to our own Earth, it is abundant!)- e\ident

that the great bulk of the heat which it receives is from
the radiation of the sun, while, on the other hand, the

great bulk of the heat which it loses is through radiation

into space.

There is a sort of balance kept up between the gain on
the one hand and the loss on the other, in virtue of which

we are placed under conditions in which life is endurable,

and for the most part pleasant. The variations in these

conditions in temperate latitudes may sometimes cause

distress to the weak, but they are not less the source of

enjoyment and vigour to the strong ; and, as a matter of

fact, the most energetic races of mankind are they which

dwell in those favoured regions that are neither too cold

nor too hot.

Inasmuch as the regions near the equator are hotter

than those near the poles, it follows that there is greater

radiation into space from the former of these than from

the latter. If, therefore, we could imagine an observer to

be placed many thousand miles above the earth, having

an eye capable of distinguishing dark rays, and to regard

that portion of the earth unilluminated by the sun, his

eye would receive more rays from the equatorial than

from the polar regions.

On the other hand, the polar regions being manifestly

colder than those of the equator, we have convection

currents of hot air passing in the upper atmospheric

regions from the equator to the poles, and currents

of" cold air passing in the lower atmospheric regions

from the poles to the equator. These latter are known as

the Trade Winds, and the former as the Anti-Trades. In

like manner we have in all probability currents of hot

water passing in the upper oceanic regions from the

equator to the poles, and currents of cold water passing

in the lower oceanic regions from the poles to the equator.

It is not, however, our object to dwell on these phenomena
here ; suffice it to say, that our well-being depends on

the balance between the radiant heat which we receive

from the sun and that which we give out into empty
space.

The phenomena of dew form an exceedingly good illus-

tration of the laws of radiation. This subject was first

investigated by Dr. Wells, an English physician. When
the sun has sunk beneath the horizon of any place, bodies

of small mass and great radiating power for dark heat,

such as the leaves of plants, become quickly cooled by

their uncompensated radiation into space. They thus

cool the air around them, until this air becomes so cold

that it can no longer retain in the viewless state the

aqueous vapour which it holds ; part of this is conse-

quently deposited in the form of dew, or of hoar-frost, if

the temperature be sufficiently low.

The following are the laws which regulate the deposition

of dew :

—

(i) Dew is most copiously deposited under a clear sky.

(2) And with a calm state of the atmosphere.

(3) It is most copiously deposited on those substances

which have a clear view of the sky.

(4) And which are good radiators and of small mass.

(5) And which are placed close to the earth.

The first of these conditions is essential, because the

cooling which precedes the deposition of dew is owing to

i-adiation into free space.

If there are clouds, these will radiate back to the body,
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and thus prevent it from cooling fast enough. We see,

likewise, the necessity for a calm atmosphere, when we
reflect that dew can only be deposited by means of the

body cooling the air around it ; now if this air is con-
stantly renewed, it cannot cool this large body of air to

any great extent, and hence dew cannot be formed.
It is very manifest why the body must have a clear

view of the sky, and why it must be a good radiator in

order to promote the deposition of dew. Also why it must
not be of a great mass, for, if it were, the heat from the

interior might be conducted to the surface, and thus keep
up the temperature.

Finally, the substance must be near the earth, for, if

not, the cooled air will fall down, giving place to warmer
air. The body will thus have a larger mass of air to cool,

and it will less easily succeed in bringing this mass below
the dew point. I shall return to this subject at a later

stage, when the part played by the aqueous vapour of the
air IS taken into account. Let me here state that there
are regions in the earth where dew forms an important
factor in agricultural operations.
The artificial warming of our rooms is at present

accomplished very much by radiation. An ordinary fire

of coal or wood acts by this process. The heated car-

bonic acid gas which is the product of the combustion is

carried up the chimney and out into the air, so that all

that remains to heat the room is the light and heat given
out by the glowing fire.

It is by no means an economical use of heat, but there
are other considerations besides those derived from
economy, and an open fire will always be cherished by
those nations whose social life is greatly within doors.
The burning of gas in order to obtain illumination has

nothing to recommend it. .^s it is used at present, it

gives out a great deal of heat compared to its light, as
well as a quantity of carbonic acid, and other products
still more deleterious.

It ought to be replaced by some kind of electric light,

such as that proposed by Swan, where a thread of carbon
is kept at a high temperature in a glass vacuum by means
of an electric current. There the luminous effect is very
large in comparison with the heat produced, besides which
there is no foul air or other hurtful product.

If we regard radiation as a means of increasing our
knowledge, apart altogether from its primary and indis-

pensable action in rendering us acquainted by means of
vision with the objects around us, we cannot have a better
instance than that which is given us in spectrum analysis.

Here, in the first place, a little reflection will convince us
that we can gain hardly any knowlcge by this means of
the nature of a luminous solid or liquid body, for all such
bodies at the satne temperature will give out all the
various rays which are possible to that temperature.
There is, therefore, no means afforded us by their spectra
of distinguishing one from another, so that spectrum
analysis is here impossible.

It is very different, howe\'er, when we come to gases
which give out spectra consisting of bright lines in

a dark background. Here there are various laws which
combine not only to make spectrum analysis possible, but
to constitute it an e.xtremely delicate instrument of re-

search. In tjie first place, we have the law that the lines
given out by any one elementary vapour are different in

spectral position from those gi\en out by any other.
Secend/y,3Li a rule such bright lines remain in their places
throughout a great temperature range Tliirdly, an ex-
ceedingly small amount of the element in question is

generally sufficient to produce the lines.

It is stated that by means of the spectroscope the
presence of less than one two-hundred-millionth part

\ 200,000,000/
^

Indeed, the difficult'

frain of sodium may be detected.

• is to get rid of the sodium line in

an insular climate like ours, surrounded by sea-water
which contains chloride of sodium.
There are three chief points for consideration in the

study of gaseous spectra :
—

(i) The effect produced by increasing the pressure of
the gas.

(2) The effect produced by giving the gas a motion to

or from the observer.

(3) The effect produced by increasing the temperature
of the gas.

The effect produced by increase of pressure consists in

a widening of the bright lines. This subject was first

studied by Frankland and Lockyer, who found that all

lines are not aftected by pressure to nearly the same
extent. The F line produced by incandescent hydrogen
was found by them to be peculiarly subject to an increase
of pressure, widening out in certain cases to a really

remarkable extent.

Lockyer, who has since greatly studied this subject, is of

opinion that it is not /;Yj'.r//rt'/(??- Jt' that is influential in

thickening the lines, but rather thefrequency of e?icounters

of precisely similar molecules. An important application
of this law of pressure has been made by Lockyer, who
has for this purpose used the electric arc, placing the slit

of his spectroscope so as to embrace a section of this arc
mid-way between its terminals and at right angles to its

length. Now in the heart or central axis of this arc the
gaseous particles which give out the light may be sup-
posed to be somewhat near together, whereas at the
border or circumference they are comparatively far apart.

When the spectrum of such a transverse section is taken,
this is found to consist of a number of bright lines, some
long and some short. The long lines are those which
remain visible even when the particles are far apart, while
the short lines are those which require a greater nearness
of particles to come out, and are therefore confined to

the central regions of the arc.

Suppose now that we take the spectrum of such an arc,

from terminals composed of absolutely pure iron, and
that by this means we obtain a number of long and
short lines, characterising the spectrum of this metal in

the state of vapour.
Suppose next that we obtain the spectrum of some

other metal, such as copper, which is not chemically pure,
but which, we suspect, contains a little iron. We shall

obtain, of course, the copper lines well defined and in-

tense, ph(s an indication of the iron lines
; but inasmuch

as the iron particles are here few and far between, the
iron lines which make their appearance will be those
which do not require great nearness of particles in order
to come out—in other words, they will be the long iron
lines, and not the short ones. In searching spectro-
scopically for an impurity it is thus only necessary to
direct our attention to the long lines of the various metals
which we suspect to be present. Thus the whole process
of comparison is made much simpler, and we are enabled
likewise to obtain with comparative ease the true spectra
of the various elements.

Let me now say a few words about the effect produced
by a motion of the radiating gas to or from the observer.
Suppose that a tram car starts from a station every five

minutes in a certain direction, and that we are walking
briskly towards this station, we shall meet the cars oftener
than every five minutes. On the other hand, if we are
walking briskly from the station, they will overtake us
less frequently than every five minutes. Suppose, again,
that the whistle of a locomotive engine strikes the air

1,000 times every second, then if the locomotive be at

rest, we know from the theory of sound that the one
blow will have advanced about 13 inches before the ne.xt

is delivered to the air.

If, however, the locomotive engine be itself travelling
in this direction, it is evident that the interval between
the blows will be less, for the engine mav have itself
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advanced one inch during the time that the last blow has
advanced 13 inches, and thus the distance between the

two blows will be 12 inches, or one foot. If, therefore, an
observer be standing on a railway platform and a railway

engine be advancing at full speed whistling as it comes,
the interval between the blows will be less than usual, or
the note will be shriller than if the engine were at rest.

On the other hand, when it has passed the station and is

rapidly receding from the observer, the interval will be
greater than usual, and the note less shrill.

It is precisely the same with regard to light. If a
luminous body emitting rays of definite wave length be
moving towards the observer, the wave length will be
lessened and the ray pushed forwards to the more re-

frangible side of the spectrum. If, on the other hand,
it be moving from the observer, the wave length will be
increased, and the ray pushed backwards to the less re-

frangible side of the spectrum.
The only diflerence between light and sound is that the

former moves so fast, that in order to get an appreciable
alteration in wave length we must have a luminous body
moving from or towards us with velocities much greater
than we can produce experimentally, whereas in the case
of sound we can make the experiment.

Nevertheless if we go to the surface of the sun, or to

the fixed stars, we shall find luminous objects moving
from or towards us with velocities sufficiently great to suit

our purpose.

Let me now say a few words on the effect produced on
some gaseous spectra by increasing the temperature of the

gas. It is quite certain that at comparatively low tem-
peratures such spectra are more complicated than they
are when the temperature is high. In the former case
they frequently present a fluted appearance, while in the
latter we have spectra composed of a few bright lines on
a dark background.

In some cases an increase of temperature entirely

changes the character of the spectrum, so that certain so-

called elementary substances may be said to have two or

more spectra. In general, however, we have, notwith-
standing these remarks, the great feature already men-
tioned of a persistence of the more permanent spectral

lines, more especially in the case of metals, throughout
a large temperature range.

By means of spectrum analysis we have discovered the
existence of several new elementary metals, all of which
are very sparingly distributed.

Bunsen was the first to detect two new elementary
metals, ccesium and rubidium. Shortly afterwards Crookes
discovered thallium, Messrs. Reich and Richter indium,
and other elementary metals have since been discovered
by the same means.

It is now time that something should be said about the
phenomena of absorption. Since gases have small
radiating powers, they may naturally be supposed to have
small powers of absorption. We know, for instance, how
feeble is the absorption of pure air for luminous rays, or
even for ordinary heat rays. Tyndall has studied the
absorptive power of gases for low temperature heat, and
has come to some very interesting conclusions. The
following table embodies the results of his experiments:

—

Com^-arati-ce absofptiju of various gases, each of the pressure

of I inch.

Air
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" Recherches chimiques sur plusieurs corps gras, et particulier-

ment sur leurs combinasions avec les alcalia," which extended

for many years and were compiled and rearranged in the volume

"Les corps gras," issued in 1S23 with the dedication "aNicolas-

Louis Vanquelin, men maitre.'' In 1S24 he was appointed Pro-

fessor of Chemistry at the famed factory of Gobelins, and the

energy and untiring industry which was one characteristic of

his work soon accumulated stores of knowledge based on expe-

riment. To exact experiment he attached the highest import-

ance. Rewrote in 1823 "experiment is not chemistry, facts

alone do not constitute that science, but we cannot have dis-

coveries without exact experiment." His "Recherches sur la

Teinture " is an elaborate work, and his " Moyen de definer et

nommer les couleurs " occupies the whole of vol. xxxiii. of the

Memoirs of the Institut. It has often been remarked that it is

difficult to believe that the Chevreul of " Corps gras" fame and

the Chevreul who wrote on colours are one and the same man.

We regret to have to announce the death, on August 27, of

Lieut. L. Brault, of the French navy, who had charge of the

Meteorological Service at the Depot des Cartes et Plans, Paris.

M. Brault was the author of several important meteorological

works, among which may be specially mentioned one on the

circulation of the atmosphere in the North Atlantic and a

treatise on astronomy and nautical meteorology. But the great

work to which he devoted the larger part of his energy was the

preparation and publication of wind charts for the Atlantic,

Indian, and Pacific Oceans, a work begun in 1869 and finished

m 1880. It consisted of sixteen large charts giving for each

quarter, and for squares of 5°, the probable direction and force of

wind over those oceans. At the time of his death he was em-

ployed in the extraction' and 'tabulation of observations from

ships' logs, with the view of publishing monthly charts of

various elements as soon as he had collected sufficient data. It

is sad to see so able a man cut off in the midst of such useful

work.

Mr. George Frederick Armstrong, M.A., F.G.S., C.E.,

some time Professor of Engineering in the M'Gill University,

Montreal, and in the Yorkshire College, Leeds, has been

appointed to the Regius Professorship of Engineering in the

University of Edinburgh, vacant by the death of Mr. Fleeming

Jenkin, LL.D., F.R.S.

The Queen has been graciously pleased to confer the distinc-

tion of Knight Commander of St. Michael and St. George on

Mr. John Fowler, C.E.

We regret to learn that Mr. Trelawney Saunders has retired

from the post of geographical assistant to the India Office, a

position which he has held with credit to himself and advantage

to the public service for the period of seventeen years.

Prof. Calladon, of Geneva, writes a correspondent to the

Times, has communicated to the local press a description of a

remarkable atmospheric phenomenon which was noticed on

August 6. Until after five o'clock p.m. the sky had been calm

and serene over all the' valley of the Leman, but at half-past

five, albeit the atmosphere above the lake and neighbouring

mountain remained remarkably still, vapours were seen at a

great height (evidently produced by a strong and warm south-

west wind in the upper air) advancing rapidly towards the north-

east, and taking the undulatory forms which characterise clouds

strongly charged with electricity. At half-past eight the aspect

of the sky had become decidedly stormy. The thick cloud-

masses were oscillated wildly, albeit their general movement was

still from south-west to north-east. After nine o'clock these

clouds, drawing away, rendered visible the sheet of cirrus which

stretched above them. The cirrus was phosphorescent, and

looked as if lighted up by a bright moon. On the north-western

horizon the sky along all the chain of the Jura was obscured by

thick clouds that from time to time were illuminated by flashes

of lightning. It was the same over Mont Galene, above which

the lightning played every few minutes. A long black clovid

stretching from the Dole to the Galene presented on each

side a broad phosphorescent border, and about a quarter past

nine there became suddenly visible in that part of the

cloud nearest the Jura a luminous centre whence escaped two

or three phosphorescent rays pointing towards the south-west.

This phenomenon lasted some twenty minutes, and was suffi-

ciently striking to be remarked by many observers. From a

quarter past nine to eleven o'clock, moreover, the south-western

extremity of Mont Galene was illuminated by a phosphorescent

light so intense that its rays were visible from every part of the

horizon. The general appearance of this south-west section of

the Galene resembled that which is presented by the city of

Geneva in thick weather when the mists of evening are lighted

up by the gas of the streets. Some rare instances are on record

of forests of resinous trees becoming phosphorescent in stormy

weather, but the distance from Geneva was too great to enable

observers to determine whether the light resulted from the phos-

phorescence of the fir trees which cover the sides of the Galene or

from that of other parts of the mountain. The Central Meteor-

ological Bureau publishes, about eight o'clock every morning

daily, accounts of the general condition of the atmosphere

throughout Europe, and special reports from twelve stations in

Switzerland at eight o'clock a.m. and one o'clock p.m. These

reports are received at Geneva on the following day, and those

of August 5 and 6 show that on the dates in question there took

place a complete change in the atmospheric equilibrium of western

Europe, and that the high pressures which for several weeks

previously had prevailed over England and the Channel suddenly

ceased and gave place to warm, vapour-charged winds from the

south-west.

If original scientific work has been poured forth principally

from the old settled countries of Western Europe, it is not a

small labour which America seems to be undertaking to

thoroughly collect and arrange in available order, not indeed

the knowledge, but even the confused heaps of publications

from which such knowledge may be painfully extracted. Another

valuable catalogue compiled by Dr. H. C. Bolton appears as

one of the valuable publications of the Smithsonian Institution.

With the unexplained exception of medical science, it contains a

list of all the scientific and technical periodicals published in

Europe or America since the rise of this literature. It does not

include the Pj'oceedings and Transactions of Societies already

indexed in Mr. S. II. Scudder's Catalogue of Scientific Serials,

published in 1879. As this latter did not contain the titles of

technical journals, the two publications are complementary, and

together make up a most valuable list to any seeking informa-

tion ; a large proportion of papers, however, neither technical

nor Societies' Proceedings, being, of course, found in both.

The many large libraries open to the public which form such an

item in the wealth of the United States have much assisted in

this work, and a list most useful to a student is appended,

showing in which of more than 120 of them each publication is

to be found. A table, in chronological order, commencing with

1728, is also given, showing during which years each of 500

publications was carried on, and this is provided also with an

index by which the place of each in the list may be found.

Another index of subjects referring the re.ader to the principal

publications in which each is treated adds greatly to the practical

value of the whole work.

Dr. Josiah Parsons Cooke has just published a volume

entitled "Scientific Culture and other Essays." Seienee, in
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refei ring to the volume, says that the most important statements

which are made in these essays are quite independent of the

subject title. Tliey should be printed after the manner of cer-

tain biblical texts, and displayed on the walls of every collegiate

hall in the land. We append a few of these paragraphs :
—

" There is no nobler service than the life of a true teacher ; but

the mere taskmaster has no right to the teacher's name, and can

never attain the teacher's reward" (p. 85). "The teaching

which a professorship implies, instead of being a hindrance,

ought to be a great stimulus to scientific investigation. Of
course this influence is greatly impaired, if, as in many of our

colleges, the available energies of the teacher are exhausted by

the daily routine of instruction, or by outside work required to

supplement his meagre salary ; but if the teaching is only

moderate in amount, and in the direction of the professor's own
work, there is no stimulus so great as that which the association

with a class of earnest students supplies" (p. 280). "Men of

affairs should resign the endowments intended for the main-

tenance of scholars to those whose zeal is sufficient to induce

them to make gladly the sacrifices which the advancement of

knowledge usually entails "
(p. 277).

Mr. Edward .Saunders writes as follows to the September

number of the Entomologist's Monthly Magazine, under date

August 6, on the subject of "Dead Humble-bees under Lime
Trees." Dead humble bees, more or less mutilated, have often

been observed in lai-ge numbers under lime trees, and various

suggestions have been offered to account for their presence in

such a position. Some observations which I was able to make
the other day suggest the probable reason for the death and
evisceration of such bees, and, therefore, may be worth record-

ing. While walking on Hayes Common, Kent, on the 3rd of

this month, I noticed, under a large spreading lime tree, in full

flower, that the ground was strewn with bodies of humble-bees

of several species ; I and one of my children picked up a number
of them, and found several still moving their legs, and evidently

only quite recently mutilated, nearly every specimen appearing

to have been killed in the same mannei', having a lar^e hole in

the upper surface of the thorax, and another at the apex of the

abdomen, the apical segments being removed ; thinking that it

would be a good opportunity to try and find out who or what
was the cause of their death, I sat down close to the tree and

watched. The tree was covered with blojm, and hive-bees and
humble-bees abounded, but I could not see any wasps, so I at

once abandoned the idea that they were the culprits, as some
have thought probable ; everything seemed peaceable, and for

some time I could see no possible enemy to suspect. At last, I

saw among the higher branches a bird, and from the exact spot

where it was fidgeting about dow-n dropped a carcase of a bee.

I at once picked it up, and found the legs still twitching con-

vulsively ; although 1 did not actually see the bird drop the bee,

I think there can be little doubt that it did. I went back again,

and sat down to try and discover what bird it was, and after a

little time a bird, which was in all probability the same, although

I had lost sight of it while examining the bee, came out into a less

leafy part of the tree, and I was able to identify it as a great

lom-tit ; and although I have no positive evidence whereby to

convict Parus major, I think the probabilities of his being the

culprit are so strong, that it is hardly necessary to seek further

for the murderer of these humble innocents.

Advices received by the last mail from Iceland state that the

weather in the island during the summer has, in common with

everywhere else in North Europe, been very cold and stormy.

Even in the middle of July night-frosts occurred frequently in

the higher-lying districts, and sometimes also by the coast. The
grazings have suffered greatly in consequence of the weather,

being in many places in a miserable state. During June and

July severe storms devastated the island, killing the sheep in

many places, notably in the Westfjord. The fishing has been

fairly good in some places where the herring have been plentiful

this summer. The fish was fat and in excellent condition.

On the west coast of Norway, too, very unusual weather has

been experienced this summer, snow having fallen in several

places, whilst night-frosts have injured the crops. Tourists from

the interior state that they never have experienced so backward

a season in that part. The cold weather is being ascribed to

the enormous ice-masses which have descended from the Polar

regions into the Gulf Stream in the spring, and the large quantity

of drift ice in motion to the north and north-east of Norway.

Intelligence received from North and Central Sweden

states that the migratory birds are already leaving in large

numbers. Between August 16 and 18 thousands of wildfowl

were seen passing over Stockholm, their progress lasting for

hours at the time. During the night, too, their calls were

heard. That the birds have previously left their summer haunts

so early is unknown.

A QUICK change of temperature arrived on the U.S. Atlantic

coast on the afternoon of August 25, the mercury falling 40°.

A hurricane along the Florida and Caroline coasts accompanied

it, causing serious damage. Charleston, South Carolina, had

one fourth of its houses unroofed ; church steeples were blown

down and the wharves were overflowed and damaged, the wind

blowing at the rate of seventy miles per hour. The hotels and

summer-houses on Sullivan's Island were partly destroyed. The

damage is reported to amount to $1,000,000. Savannah reports

serious losses from the overflow and the wind. Jacksonville and

and Fernandina, Florida, report heavy losses with wrecked

vessels. The storm, which extended northward with less severity,

was general along the Atlantic coast.

At the last meeting of the Asiatic Society of Japan (reported

in the Japan Mail) a paper by Mr. H. Pryer was read on the

relation between the Lepidoptera of Great Britain and Japan.

From the statistics given it appears that about 16 per cent, of

the British species are found in Japan. At first sight there does

not seem to be any strong resemblance between the Japanese

and British specimens of certain species ; but the differences are

demonstrably due simply to the effect of temperature. In Japan

the temperature forms are very numerous:, because of the fluctu-

ations in temperature which are so peculiar to the country.

When the great distance separating the countries and the striking

climatic differences are considered, the identity of such a large

percentage of species is a fact of the highest interest to the

entomologist.

The syllabus ot the day and evening classes of the Mason

Science College, Birmingham, for the session 18S5-86 has been

published.

The Asiatic Society of Bengal has just issued a centenary

review of the work accomplished by it. The first meeting of

the Society took place during the Governor-Generalship of

Warren Hastings, in the year 1784.

It is stated that various lines of telegraphs are to be con-

structed in Corea under the superintendence of Chinese officials.

The preliminary surveys have already been commenced between

Gensan and Sesul, and at various points on the Chino-Corean

frontier. The length of the lines actually undertaken is over

400 miles.

The recent earthquakes in Java appear to have extended all

over the Eastern Archipelago. The official journal of Batavia

contains a report from the Government resident at Amboyna
stating that on April 30 violent shocks were felt at Aniboym. in
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Banda, and Kayeli, and on the following day at Kairatu.

Villages on the beach were overwhelmed by the sea. At

intervals of about twenty minutes the sea receded to a distance

of 300 yards from low water mark, and then returned to over-

flow to a depth of 34 feet the broad plain near the beach, fifteen

miles west of Kayeli. This phenomenon does not appear to

have been general, but to have confined itself to the locality

mentioned.

Earthquake shocks were felt on August 26 in the valley of

the little river Miirz, in Styria. They caused no damage beyond

loosening the foundations of a few cottages. Several shocks

were felt in the same district last May.

The Nacion of Guayaquil gives details of the eruption of ihe

volcano of Cotopaxi early on the morning of July 23. It states

that about one o'clock in the morning people were awakened by

a sound as of heavy artillery fire, apparently from guns of the

heaviest calibre. The explosions followed one another with

wonderful rapidity, sometimes causing a continuous roar, shaking

the earth and causing the windows and the doors of the houses

to rattle. At Chimbo, which is situated almost at the foot of

the volcano, there was what the residents along the river Vana.

Yacu call an "aluvion." The phenomenon so-called is really

the stream of lava which descends the mountain sides, melting

the snow with which it is covered, and pouring down a tre-

mendous mass of lava, mud, stones, and all obstacles encountered

in its progress. Investigations during the day showed that the

shocks produced by the explosions during the night were exceed-

ingly heavy. The smoke hung like a pall over the face of the

country, and the steady fall of ashes thrown constantly out of

the terrible crater intensified the darkness. Accounts from

Latacunga state that the eruption began with a terrible storm.

The damage done was considerable, but the number of victims

is not known A similar catastrophe occurred in June 1877.

The " Bureau Scientifique Centr.al Neerlandais," established

in 1871 at Haarlem, after the death of its first Director, the

lamented Prof. E. H. von Baumhauer, has been taken in hand
by Dr. P. P. C. Hoek, at Leiden. The Bureau is in relation

with the Smithsonian Institution, Washington, the "Ministere

de ITnstruction publique en France," the "Commission des

Echanges Internationaux a Bruxelles," with bureaus in Christi-

ania, Stockholm, Copenhagen, cfcc. Packages sent as donations

or exchanges, and destined for Dutch learned societies or scien-

tists, henceforth are to be sent to the new Director at Leiden or

to be delivered to the agent of the Bureau at London free of
expense. The agents of the Bureau are Messrs. Williams and
Norgate, 14, Henrietta Street, Covent Garden, London.

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey {Macaeus cynofiiolgus 9 )

from India, presented by Mr. H. J. Thimbleby ; a Binturong

(Arclictis binturong i ) from Malacca, presented by Mr. T. H.
Haynes ; a Great Kangaroo (Macropus giganteus) from New
South Wales, presented by Mr. A. Mcllwraith ; two Golden-
crowned Conures (Conunis aureus) from South-East Brazil,

presented by Mr. Cuthbert D. Middleton ; a Common Cuckoo
(Cuculiis caiiorus), British, presented by Mr. R. B. Spalding;
two Javan Sparrows (Padda oryzivora) from Java, presented by
Miss Coleman ; a Black-headed Gull {Lams ruHcundus),
European, presented by Mr. Humphries ; a Horned Lizard
(Pkrynosoma cornutum) from Texas, presented by Miss Simp-
son ; a Common Chameleon {Chamccleon vulgaris) from North
Africa, presented by Master Cecil Guy Dart ; a Robben Island

Snake {Coronella pitocarum) from Robben Island, South Africa,

presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; a Macaque
Monkey (Maraeus cynomolgus) from India, a Siamese Blue Pie
{Urceissa magniiostris) hom Siam, an American Black Snake

(Coluber guttatus) from North America, a Smooth-headed

Capuchin (Cehus monnchus), a Squirrel Monkey (Chrysothrix

seiurea) from South America, deposited
; two Axolotls {Siredon

mexicanus) from Mexico, purchased ; fourteen Striped Snakes

[Tropidonotus sirtalis), born in the Menagerie.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1S85, SEPTEMBER 6-12

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on September 6

Sun rises, 5h. 22m. ; souths, iih. 58m. 8'3s. ; sets, l8h. 34m. ;

dec), on meridian, 5° 18' N. : Sidereal Time at Sunset,

I7h. 38m.
Moon (New on September 8) rises, 2h. Ilm. ; souths, gh. 44m. ;

sets, I7h. 6m. ; decl. on meridian, 14° 3' N.

Pbnet Rises Souths Sels Decl. on meridian

Mercury ... 4 S3
Venus ... 8 29
Mars ... o 32
Jupiter ... 5 30
Saturn ... 23 18*

11 28 . . 18 3 ... 6 14 N.
14 o ... 19 31 ... 6 23 S.

8 40 ... 16 46 ... 22 14 N.
12 6 ... 18 43 ... 6 31 N.
7 27 ... 15 35 ... 22 23 N.

Sept.

"* Indicates that the rising is that of the preceding day.

h.

4 ... Mercury in conjunction with and 0° 27'

south of the Moon.
. — ... Total eclipse of Sun. visible only in regions

near the south pole.

22 ... Jupiter in conjunction with Sun ; also in

conjunction with and l' 57' north of the

Moon.
9 .. Mercury stationary.

10 ... Venus in conjunction with and 2° 27' south

of the Moon.

GEOGRAPHICAL NOTES
Mr. Gardner, British Consul atNewchwang, publishes withhis

annual trade report this year (China, No. 6, 1S85) a most interest-

ing .account of his consular district, which embraces the whole of

Manchuria. It contains an area of about 300,000 square miles

and a population estimated by the Roman Catholic missionaries

at 15,000,000. Its boundaries are, on the north, the Amour,
separating it from Eastern Siberia, on the east the Ussuri River
and Sihoti Mountains separating it from the Russian province of

Primorsk, on the south the Tinmen and Yalvo Rivers separating

it from Corea, the Yellow Sea and the Gulf of Liao-tung, on the

west China, Mongolia, and Russian .Siberia. The first part of

the report deals with the ordinary trade and productions of
Manchuria, and gives a summary of the statistics of foreign

trade since the port of Newchwang was opened to trade in

1S61. The second part is devoted to geographical notes on
Manchuria, its three provinces, Heh-lung-Kiang (or Sagalien),

Kirin and Fengtien being taken separately. The history,

government, military force, and divisions in towns are the heads
under which these provinces are described. Various appendices
contain an account of a journey from Moukden to San-sing, an
es.say on Christian missions in Manchuria, and a sketch of the

botany of South Manchuria by Dr. Morrison. The latter is,

from a scientific point of view, the most important part of the

report. The lists given are defective, as the greater part of Dr.

Morrison's collections remain unidentified, there having been
no opportunity of visiting herbaria or consulting published

accounts of Northern Chinese plants.

The report of the Resident in the State of Sel.angore in the

Malay peninsula for the past year contains some curious inform-

ation with regard to "aboriginal tribes" called the Sakeis, who
number between 700 and 800. They are in nine divisions,

under head-men called Batins, and they live mainly by collecting

gutta, rattans, and other jungle produce. As far as is known
they have no form of religious worship, but they are very super-

stitious, believing in good and had omens, the sacred character

of certain birds, and they always desert a village as unlucky on
the death of any member of the tribe. They tattoo figures on
their arms, but apparently only for the sake of ornament, and
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do not use any specially significant figures, peculiar to each

tribe, analogous to the totems of the North American Indians.

They consider no kind of edible food unclean, but eat even

monkeys, snakes, and scorpions, which they kill by means of a

blow-pipe, throwing a dart poisoned with the juice of the Ipohor

Upas tree. For large game they use a kind of cross-bow, consist-

ing of a sharpened bamboo spear placed horizontally on a grooved

log, and a bent sapling fastened back by a rattan cord. This cord

is stretched across a path in the jungle, and, on being touched,

releases the sapling with sufficient force to drive it completely

through a deer's body. The Sakeis live in small huts built of

bamboo and thatched with leaves of the Bertam palm, raised

eight feet or more above the ground. They are shy and easily

frightened, but are quite harmless, and are gradually becoming
accustomed to Europeans, by whom they are employed to track

game and to cut paths through the jungle. They are smaller in

stature, but are otherwise very similar in appearance to the Malays,

from whom they differ, however, in usually having wavy instead

of straight-growing hair. A few Malays are attached to every

.Sakei community to act as go-betweens in the sale of their

produce, and the officials have received special instructions to

protect these aboriginal tribes.

The last issue (Bd. xxviii. Nos. 7 and 8) of the Vienna Geo-

graphical Society contains a paper by Dr. B. Jirus describing

several visits made by him to the Scoglios, or small reefs off the

Dalmatian coasts.—Dr. Polek writes on the colonies of Lippor-

wans, or Ras Kolniks, Russian schismatics who fled in the

middle of the seventeenth century into Bessarabia and Moldavia,

which they subsequently left for Bukowina in a romantic way.

The writer discusses the history of their flight, and describes

their manners and mode of life. The charm of mystery hangs

around this small sect of the Greek Oriental Church.— Mr. H.
Polakowsky discusses the historical value of the Spanish heroic

poem "Araucana," recording the struggles the Spaniards for

the possession of the central part of the present Republic of

Chili. The object of the author of the paper is to draw atten-

tion to this poem, and its translation into German, and by a com-

plete critical examination to separate the historical and actual

from the poetical and imaginative.—Herr Baumann describes

the projected geodetic work of Dr. Lenz's Congo expedition,

and also writes from the vessel taking out the expedition on the

present position of the question it is going out to solve.

The Geographical Society of Hamburg has published a

memorandum showing the territorial extent of the recent

German annexations in the Pacific Ocean. Reduced to English

measurements the German estimates are as follows :—Kaiser

Wilhelm's Land (German New Guinea), 34,508 square miles ;

New Ireland, 3,398-8 square miles ; New Britain, 9,348'S square

miles ; the Bismarck Archipelago, 15,261 "6 square miles: in all

about 65,512 English geographical square miles. The same
authority estimates the area of New Guinea taken under British

protection as 65, 5I7"76 square miles, or about the same as the

total of the German annexations in the Pacific, and in each case

the area acquired is rather more than twice that of Ireland.

The Independance Beige announces that the two Portuguese

explorers, Capt. Capello and Commander Ivens, who started

last year upon an expedition across Africa, have reached the

Cape after a most adventurous journey. Leaving Mossamedes
in March, 18S4, with an escort of 120 men recruited along the

coast between that place and St. Paul de Loanda, they reached
Quillimane, upon the eastern coast, to the south of Mozambique,
in May, 1S85, after having discovered the watershed whence the

rivers of Central Africa flow north and east towards the sea.

They travelled over 4500 miles of territory, and they are said to

have discovered the sources of the Lualaba. They also came
upon a region which is extraordinarily rich in copper, this being

the district of Yaranganga, situated between the Lualaba and
the Luapala. The chief of the country, however, was so hostile

that they could not visit it in detail, but they think that as this

was the first visit of white men his hostility may be appeased by
judicious presents. Messrs. Capello and Ivens found that the

isetse fly was very abundant. The IiiJepeiniance Bel^c adds that

the two explorers started again at the beginning of last month
for Mossamedes, with the intention of returning to Europe by
way of the Congo.

The Calcutta correspondent of the Times states that the

Government of India has conferred the title of Raj Bahadoor
and a grant in perpetuity of a rent-free village in Oude on
Pundit Kishen Singh Milwal, an employe of the Survey

Department, who is well known to all geographers for his ex-

plorations in Thibet, which have been published under the

initials " A. K."

On August 10 Col. Lockhart was at Hargil, near Gilghit,

and is now probably marching to Chilval. His mission is

expected to largely increase our knowledge of the country

towards the upper waters of the 0.xus.

THE IRON AND STEEL INSTITUTE

THE autumn meeting of the Iron and Steel Institute is being

held in Glasgow this week, under the presidency of Dr.

Percy, F.R.S.
On Tuesday, after the President had acknowledged the wel-

come given to the Institute by the Corporation of Glasgow

and referred to the depression of trade, due, in his opinion,

to over-production, and to be remedied only by a diminution of

production or increased consumption, the three following papers

were read, of which abstracts are given below.

On lite Iron Trade of Scotland, by Mr. F. J. Rowan.

—

The author separates the history of iron-making into two

periods—the empirical, characterised by rude and imperfect

appliances ; and the scientific, in which exact methods of work-

ing are employed, the introduction of the hot-blast in 1830

closing one and opening the other period. At this period there

were in Scotland 27 blast-furnaces making 37,5000 tons ; at

present there are 92 in blast, with an average production of 200

tons per week each, and 269 puddling-furnaces at work, each

producing annually 732 tons. There has been a steady increase

in the production per furnace, and reduction in the amount of

coal used to produce a ton of pig iron, the latter result being

due to the introduction of closed tops, higher furnaces, and

higher temperatures of blast. About two-thirds of the coal

raised have been from the coal-measures, and one-third from

the carboniferous limestone series. It is remarkable that the

increased production of coal that has recently taken place has

been accompanied by a reduction in the proportionate number

of persons employed due to mechanical haulage and other im-

provements both below and above the surface. The increased

manufacture of open-hearth steel, which employs a large

quantity of Spanish and African ore, has caused a diminution in

the output of ironstone, and has also had an influence on the

pig-iron trade ; this, however, has been compensated for by the

malleable iron tube manufacture, the manufacture of boiler tubes

having increased ten times in the last twenty-five years. The
author claims for Scotland a good record of advancement and

improvement in connection with the iron trade—the first cylinder-

blowing engine, the first use of raw coal in the blast-furnace,

the discovery of blackband ironstone by David Mushet, the

invention of the hot blast by Neilson, and the collection and

utilisation of the gases from the tunnel-head. The spirit of

enterprise is still potent among Scottish ironmasters, and it is

hoped more prosperous times will soon reward and further

stimiUate the energy and ability which are to be found in all

branches of the iron trade in Scotland.

The Rise and Progress of the Scotch Steel Trade, by James

Riley.—The author first makes a short reference to the manu-

facture of cast steel in crucibles, which is carried on only to a

very small extent.

As regards the Bessemer process, the first trial, which proved

unsuccessful, was made in 1857, at the Coats Iron Works, by Mr.

T. Jackson, the apparatus being fitted up from the drawings and

letterpress in the Illustrated London News.

Other attempts on a small scale were afterwards made to

introduce the manufacture, but since the application of the basic

lining to the Bessemer converter, by which the pig-iron of the

district will become available, the process has again received

attention, and a large production is anticipated.

The history of the Scotch steel trade really commences with

the formation, in 1S71, of the Steel Company of Scotland, which

manufactured open-hearth steel by the processes of the late Sir

William Siemens, their output being principally boiler and ship

plates, angles, bars, castings, and forgings. The extension of

manufacture in these directions has been dne to the fact that the

Admiralty in 1875 declared for steel, "giving Siemens's steel a

preference," and that in 18-g concessions were made to steel by

Lloyds' and the Board of Trade, which has caused a great

demand for shipbuilding and for the purposes of the civil

engineer, who has recognised that by the use of steel, difficulties
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in constructive engineering can be overcome] which would
otherwise have been most formidable.

Mr. William Jones read a paper on processes for the recovery

of tar and ammonia from blast-furnaces fed with raw coal. The
coal generally employed is what is known as Scotch splint coal ;

it contains on an average 40 per cent, of volatile matter and 50
to 55 per cent, of fixed carbon. The average amount of nitrogen

in the coal is i '35 per cent. ; if all this nitrogen was evolved as

ammonia and this again converted into sulphate, it would
amount to 142.^ lbs. of pure sulphate, equal to i52'Slbs. of com-
mercial sulphate containing 24 per cent, of real ammonia ; in

blast-furnace practice only 17 to 20 per cent, of the theoretical

quantity, or 25 to 28 lbs. per ton, is recovered, whilst in gas-

works 14J per cent, is evolved. Two methods are mainly em-
ployed : the one depending on the condensation or cooling of

the gas from the blast-furnace, and the other on the treatment

of the hot gas with either dilute sulphuric acid or sulphuious

acid, which absorbs the ammonia in the gas ; towers or scrubbers

have to be used for washing the gas in both methods of treat-

ment. The paper contains a detailed description of the various

processes employed in carrying out these two methods for the

recovery of by-products. The make of sulphate of ammonia
from blast furnaces in Scotland has been greatly exasjgerated.

Even a year hence, when the whole plant being laid down will

be available, the make will not exceed 4000 tons per annum. If

the gases of the whole of the blast-furnaces in Scotland at

present in blast were being treated for ammonia, the turn-out of

sulphate of ammonia would be some 18,000 tons per annum,
equal to about 22 per cent, of the present British production.

With the discussion of this paper proceedings on Wednesday
began ; after which Mr. J. Riley read a p.aper descriptive of an ex-

pei-imental cupola-furnace, which it is proposed to employ in con-

nection with the open-hearth process, with the object of shorten-

ing the time employed. Many years ago Mr. Hackney tried at

Landore the experiment of pre-melting the pig-iron in a cupola,

whence the fluid charge was quickly and readily transferred to

the melting-furnace. Instead, however, of saving three or four

hours by charging fluid metal, it was ibunl, on repeating the

experiment at Hallside, that there was only a saving of about a

quarter of an hoiu in time, obtained at the expense of the coke
and labour expended at the cupola. This is due to the circum-
stance that during the melting of a charge in the open-hearth
furnace a large proportion of the silicon and carbon is removed,
leaving little more than half the carbon to be eliminated in sub-

sequent operations. Now in the case of the fluid charges, which
had been pre-melted with coke in the cupola, these changes have
not taken place, and the time required to remove the impurities

from the fliud metal, after being charged on the open-hearth
furnace, is almost as long as that required to melt and purify the

solid charge. The idea occurred to the author to substitute

gaseous for solid fuel in the cupola. The gas generator has a

closed grate and is dependent upon forced blast, and the air for

supporting combustion in the body of the furnace is also obtained
from the blower, and is heated.

The experiments made with this cupola prove that not only is

there a saving in time and fuel, but that the percentage of silicon

and carbon in the pig-iron and steel scraps are very much re-

duced, so that it is anticipated that when the fluid metal can be
charged direct into the open-hearth furnace, the time for its

conversion into mild steel will be greatly shortened.
This paper caused a very lively discussion, with which the

proceedings on Wednesday terminated.
On Thursday amongst other papers was one descriptive of the

Forth Bridge by Mr. Baker, which we print below in extenso.

In the afternoon of each day the members visited various steel

and iron works in the neighbourhood,

A'
THE FORTH BRIDGE^

S the members of the Iron and Steel Institute purpose paying
a visit to the Forth Bridge works, I have been requested

by the Secretory to prepare a short paper on the subject for the
information of the members, and do so with pleasure.

The North British Railway Company for many years have
striven hard to obtain a physical connection of their lines north
and south of the Forth by means of a bridge. Twenty years

ago they were authorised by Act of Parliament to build a bridge
across the Forth at a point five miles above the site of that now

' Paper read at the Glasgow meeting 'of the Iron and Steel Institute by
Mr. Benjamin Baker, M.Inst.C.E.

under construction, hut borings 120 feet in depth showed nothing
but soft silt and inud, and the bridge, which was to have been
two miles in length, inclusive of four spans of 500 feet each, was
luckily abandoned, as the difficulties with the foundations would
have proved practically insuperable. In 1873 another Act was
passed for a bridge across a narrower and deeper part of the
Forth at Queensferry. At low water the width of the channel
there is about 4000 feet ; and the island of Inchgarvie affording

a foundation for a central pier, it was possible to cross the 200
feet deep portion of the sea-way by a couple of spans from l6oo
feet to 1 700 feet each in the clear. .Sir Thomas Bouch prepared
a design for this bridge on the suspension principle, with towers
665 feet in height from base to summit, and the contract for its

construction was let to Mr. Arrol. Owing to the subsequent
fall of the Tay Bridge, public confidence in Sir Thomas Bouch's
design was shaken, and in session 1S81 a bill for the abandon-
ment of the Forth Bridge was proceeded with. Whilst in Com-
mittee, the different companies interested, namely, the North
British, Great Northern, North-Eastern, and Midland Railway
Companies, ordered a final reference of the whole question to

their respective consulting engineers, with the result that the
abandonment bill was dropped, and the design for a cantilever

or continuous girder bridge prepared by Mr. Fowler and myself,

in consultation with Mr. Harrison and Mr. Barlow, was substi-

tuted for the original suspension bridge. In 1882 the necessary
Parliamentary powers were obtained, and in January 1883 the
works were commenced by Messrs. Tancred, Arrol, and Co.,
the contractors.

The total length of viaduct included in the contract sum of

1,600,000/. is about \\ miles, and there are

—

2 spans of 1 7 10 feet each.

2 „ 675
15 ,, 168

5 .. 25

Inclitding piers, there is thus one mile of main spans, and half a

mile of viaduct approach. The clear headway is ijo feet above
high water, and the tops of the great cantilevers are more than
200 feet higher still. There will be about 45,000 tons of steel

in the superstructure of the bridge, and 120,000 cubic yards of

masonry in the piers.

Piers.—The South Queiiisferry main pier consists of a group
of four cylindrical piers of masonry and concrete, founded by
means of pneumatic caissons on the strong boulder clay consti-

tuting the bed of the Forth at this point. Owing to the slope

of the clay, the caissons required to be sunk to depths varying

from about 70 feet to 90 feet below high water. The diameter
ranges from 70 feet at the base to 60 feet at low-water level,

above which the iron skin of the caisson is replaced by a facing

of Aberdeen granite. At the base of the caissons is a working
chamber 7 feet in height supplied with compressed air, and elec-

trically lighted, for the men excavating the material. This
chamber was kept clear of water by a pressure of air considerably

less, as a rule, than that due to the head of water outside. For
example, at 90 feet below high water, when the north-east

caisson had been sitnk through a considerable thickness of silt,

the air-pressure required to be maintained at iSlbs. per square
inch only, although at the reduced depth of 57 feet it was found
convenient to work at 30 lbs. air-pressure. Three shafts and
air-locks were provided for each |caisson, two for the excavated
material, and one for the men. The former had two horizontal

sliding doors actuated by small hydraulic rams, and the skip

containing the clay and boulders was hoisted up the 90-feet

shaft by a steam-engine mounted on the side of the air-lock. As
a rule, from 2O0 to 300 skips of excavated material were raised

per day of 24 hours by a force of from 20 to 30 men. The
maximum number of skip-loads was 363, and of men 33. The
size of the skips was 3 feet diameter by 4 feet 3 inches high.

Owing to the extreme hardness of the clay it was necessary to

provide a certain number of spades having hydraulic rams in the

handles, which, abutting against the roof of the working
chamber, sliced the clay readily.

At the present time three of the South Queensferry caissons

have been sunk successfully to the full depth, and the fourth and
last would also have been completed but for an unfortunate

accident which happened to it at the beginning of the year. By
some means the caisson, which had been floated into position for

some weeks, accidentally filled with water, and sank and slid

forward on the mud. It is now being carefully cased in timber

to adinit of the water being pumped out and the caisson floated

again into position.
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At /nc/t!>aii'ic similai' pneumatic caissons ave used for two
out of the four cylindrical piers, and tlie work on both is in full

progress. Owing to the slope of the rock bottom, it is necessary

to cut away as much as 18 feet in thickness of whinstone rock

10 form a level bench for the pier at 70 feet below high water,

and the most convenient way of doing this was to convert the

base of the pier practically into a great diving-bell 70 feet in

diameter. In this case, there being no silt over the rock, the

pressure of air necessarily is that due to the depth of water out-

side, and somewhat sensational "blows" occur with a falling

ti le. Rock drills are provided, and blasting goes on in the

compressed-air chamber without necessitating the withdrawal of

the men.
At North Quccnsferry^ the four main piers were built either

on dry land or within timber and clay coflerdams. Above low
water the whole of the main piers are built of Arbroath masonry
in cement faced with Aberdeen granite, and hooped occasionally

with 18 inches wrought-iron bands. The cantilever end piers,

and the viaduct piers, are built of rubble, concrete, and granite

in cement.
Superslructure.—Although the piers of the Forth Bridge

present many points of interest, it is tlie enormous span and
novel design of the superstructure that has attracted the attention

of the engineers of the world to the work now in progress at

Queensferry. The citief desiderata in the bigge-t railway bridge

ever proposed to be constructed are durability, strength, and
rigidity under express trains and hurricane pressures ; facility

and security of erection, high quality of material and workman-
ship, and economy in first cost and maintenance. These, we
considered, would be best met by a steel "cantilever" or
" continuous girder " bridge. Since the commencement of the

Forth Bridge, American engineers, ever bold and ready, have
built three cantilever bridges of considerable spans, and practical

experience has confirmed our anticipations as to the advantages
of the system ; the Niagara Bridge, over 900 feet in length,

which «as manufactured and erected across the rapids in the

short time of ten months, having stood all the tests of actual

working in the most satisfactory manner.
In the Forth Bridge, each span of 1 7 to feet is made up of

two cantilevers, projecting 6S0 feet, and a central girder con-

necting the same, 350 feet in length. The cantilevers are 343
feet deep over the piers, and 40 feet at the ends. The bottom
members consist of a pair of tubes tapering in diameter fi'om

12 feet 10 5 feet, and spaced 120 feet apart, centre to centre, at

the piers, and 31 feet 6 inches apart at the ends.

The top members consist of a pair of box lattice girders, taper-

ing in depth from 12 feet to 5 feet, and spaced 33 feet apart at

the piers, and 22 feet 3 inches at the ends. Each tube has a

maximum gross sectional area of 830 square inches, aird each
girder a maximum net sectional area of 506 square inches.

Upon each cylindrical masonry pier is bolted a bed-plate carry-

ing a "skewback," from which spring vertical and diagon.al

colitmns and struts. The former are 12 feet in diameter-, and
from 36S to 468 square inches sectional area ; the latter are

flattened tubes. Horizontal wind-bracing of lattice girders con-

nect the tubes forming the bottom metrrber of the cantilevers,

and similar vertical wind-bracing connects the vertical and
diagonal tubes, so that the whole structure is a network of
bracing capable of resisting stresses in any direction and of any
attainable severity.

The rolling load provided for is (i) trains of unlimited length
on each line of rails weighing i ton per foot run ; (2) trains on
each line made up of two engines and tenders, weighing in all

142 tons, at the head of a train of 60 short coal-trucks of 15 tons
each. The wind provided for is a pressure of 56 lbs. per square
foot, striking the whole, or any part of the bridge, at any angle
with the horizon, the total amount on the main spans being
estimated at no less than ygoo tons. In practice only two trains,

weighing 800 tons in all, would be on this length of bi-idge at the
same time, so the wind pressure (if such a hurricane as 56 lbs.

per square foot could ever occur) would be ten times as great as

the train load. Under the combined stresses resulting from the
test load in the worst position, and the heaviest hurricane, the
maximum stress on the steel will not exceed 7i tons per square
inch on any portion of the str-ucture, and on members subject

to gr-eat variation in the intensity and character of stress, the
maximum will not exceed 4 tons per square inch. For tubular
columns and struts 34 to 37 ton steel, with an eloirgation of 17
per cent, in 8 inches, is specified, and for tension members 30 to

a ton steel, with 20 per cent, of elongation. We have now

about 15,000 tons of steel delivered and woi-ked up, and are
satisfied that the quality as supplied to us by the Steel Company
of Scotland and the Landore Company is admirably adapted for
bridge construction. In making the tubes the plates ave heated
in a gas furnace and bent hot between dies in a powerful
hydraulic press. A slight distortion takes place in cooling,
which is corrected by pressing the plates again when cold. After
bending, all fouredges are planed and the plates built upintoatuhe.
Travelling annular drill frames surrounding the tube, fitted each
with ten traversing drills, bore the holes at once through plates,
covers, and stififeners, so that when again fitted in place for erec-
tion every piece comes into exact juxtaposition. Similar
travelling drill frames deal with the lattice box-girders, every
hole being drilled as the machine advances. Generally the
plant designed by Mr. Arrol for drilling the innumerable holes
in the 42,000 tons of steel-work for the main spans is of signal

merit and efficiency, and well worthy the attention of practical
engineers.

At the present time, although, as already stated, about 15,000
tons of steel-work is on the ground, only the approach viaduct
girders and some of the bed-plates of the main spans are erected
and rivetted up. In a few weeks, however, the erection of the
portion of the main spans over the North Queensferry piers will

be pr'oceeded with. The "skewbacks" and connecting tube
will first be rivetted up, and then a platform of temporary
girders and planking will be constructed, and raised gradually
by hydraulic rams in the four vertical 12-foot diameter columns
as the work of erection and rivetting-up progres^es. This plat-

form will carry cranes and other appliances, and the men will be
thoroughly protected, so that work may be carried on with as
much confidence at a height of 350 feet as at sea-level. When
the portion of steel-work over the piers is erected, the first bay
of cantilever on each side of the same will be added, the work
forming its own staging. This will be followed by succeeding
bays until the cantilevers are complete, and the central girders
will then be erected, probably on the same plan.

It will be observed that for certain parts of the Forth Bridge
we use steel of a higher tensile sti-ength than is at present con-
sidered admissible either for ships or boilers. This has not been
done without full and mature consideration of the whole ques-
tion. Our experiments showed that steel, having a tensile

strength of from 34 to 37 tons per square inch, offered a decided
advantage over very mild steel, when compressive stresses and
the flexure of long columns were concerned. Indeed, an inferior

quality of steel, such as would be used for rails, will stand com-
pression far better than the best boiler steel or Lowmoor iron.

Thus, I found a column twenty diameters in length of common
Bessemer steel cari-y 27 tons per square inch, where one of mild
boiler steel has stood but 17 tons. It would be inexpedient,
however, to use inferior steel, even for the compressive members
of a bridge, and therefore a high quality and high tensile resist-

ance were indicated. Although this steel takes a temper and
becomes brittle if cooled in certain ways, it will stand the ordin-

ary Admiralty temper tests, bending to a radius of double the
thickness, after being made red-hot and cooled in the usual way.
In a boiler the steel plates are subject to great changes of

temperature and consequent stresses from expansion and con-
ti-action. In a ship almost every plate in the hull is subject to

alternate tensile and compressive stresses when amongst waves ;

and, further, a vessel is liable to severe alternating stresses ancl

shocks on taking ground, dry docking, and under other circum-
stances. In the compression members of the Forth Bridge
the steel is subject only to a steady pressure of varying
intensity, and a quality of steel was adopted which combined
perfect facility in working with a high resistance to compression.
Although an increased tensile strength is accompanied by a
decidedly increased resistance to flexure in columns and struts,

the latter is not proportional to the former. If the thing were
practicable, what I should choose as the material for the com-
pr-ession members of a bridge would be 34- to 37-ton steel,

which had been previously squeezed endwise in the direction
of the stress to a pressure of about 45 tons per square inch
—the steel plates being held in suitable frames to prevent
distortion.

My experiments have proved that 37-ton steel so treated will

carry as a column as much load as 70-ton steel in the state in

which it leaves the rolls, that is to say, not previously pres.sed

endwise. It would be a matter of much practical moment to

ascertain if some convenient treatment could be devised which
would endow steel with this greatly increased power of resistance
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to compression without injuring it^ resistance to tension, or

its ductility, which remained unaffected by previous compression

in my experiments. At least one-half of the 42,000 tons of

steel in the Forth Bridge is in compression, and the same pro-

portion holds good in most bridges, so the importance of gaining

an increased resistance of 60 per cent, without any sacrifice in

the facility of working, and safety belonging to a highly ductile

material, can hardly be exaggerated.

Our experience has led us to the conclusion that sheared edges

are a more fruitful source of fracture than partial tempering or

other contingencies. All of our bent plates are made red-hot,

and the effect of the shearing is thus eliminated even before

planing. Those plates which are not heated have the edges

carefully planed so as to leave no trace of the shearing, and we
find that, whether we are dealing with 30-ton or 37-ton steel,

the plates so treated stand all the desired tests. Experiments

which I have made, and am still making, on the resisting power
of different classes of iron and steel to repeated bendings, such

as the shaft of a marine engine undergoes if the bearings get

out of line, indicate that the superiority of low-tension steel

is considerably greater than the increased ductility would
indicate.

In conclusion I may state that the approximate value of the

plant now at the Forth Bridge is 250,000/., and of the work
executed 600,000/.

SOCIETIES AND ACADEMIES
Sydney

Royal Society of New South Wales, June 3.—Prof.

Liversidge, F.R. S., President, in the chair.—A paper was read

by Mr. G. H. Knibbs on a system of accurate measurement by
means of long steel ribands. The chief feature of the method
of measurement is the application of such tensions to the riband

as eliminate the effects of its suspension when it becomes neces-

sary.—Mr. Law. Hargrave read a paper, notes on flying-

machines, which consisted of deductions drawn from close ob-

servation of the behaviour of about fifty self-supporting flying-

machines of various weights, from three-quarters of an ounce to

four ounces. Sixteen models were exhibited. Mr. Hargrave
stated that, although he believed the trochoided plane to be the

true mechanical power used by birds in flight, he though its

rejection as a scientific truth of very trifling importance compared
witli the judicious variation and adjustment of the details of the
models, so that rules could be laid down for work on a larger

scale

July I.—Prof. Liversidge, F.R.S., President, in the chair.

—A paper was read by Mr. H. C. Russell, B.A., on local varia-

tions and vibrations of the earth's surface.

Paris

Academy of Sciences, August 24.—M. Bouley, President,

in the chair.—Note on human locomotion ; mechanism of the

jump, jointly communicated by MM. Marey and G. Demeny.
This first communication on the subject of human locomotion
begins with the action of springing or jumping, because, although
not the most usual, it is regarded by the authors as by far the

simplest, and much less intricate than walking or running, in

which the body executes complicate movements in the direction

of the three dimensions of space. The paper is illustrated by
a chromo-photcgraph showing the successive positions of legs,

arms, and shoulders in a man taking a standing leap (said de

piedferme) ; also by diagrams of two high jumps executed on
the dynamograph.—Observations on the prevalence and develop-
ment of pestilence and cholera in Persia, where quarantine
preventive measures have never been adopted, by M. J. D.
Tholozan. The author, who has had twenty-eight years' expe-
rience of the action of these epidemics in Persia, is inclined to

think that the quarantine system would have proved of little or
no avail in arresting their progress. The paper was followed
by a few remarks by M. Larrey, also pointing at the general in-

efficacy of quarantine measures.—Note on M. Hirn's paper on
the crepuscular lights inserted in the Bulletin of the Colmar
Natural History Society, by M. Faye. From his observatory at

Colmar the author noticed this phenomenon at an altitude far

higher than that of the terrestrial atmosphere. Without decid-
ing on the merits of the different theories advanced to explain its

origin, he considers that electricity alone would be capable of re-

taining at such an altitude the particles of matter causing the after-

glows, whether these particles were "derived from the Krakatoa
eruption or from the interstellar spaces.— Observations of the

new planet, 249 (discovered by M. Peters on August 16 at

Clinton, New York), made at the Paris Observatory (equatorial

of the West Tower), by M. G. Bigourdan.—Observations of

Barnard's comet made at the Observatory of Bordeaux with the

14-inch equatorial, by M. G. Rayet.—On the theory of revolving

mirrors as a means of measuring the velocity of light, by M.
Gouy.—Experiments on double refraction (four illustrations), by
M. D. S. Strourabo. By a simple contrivance the author

renders visible to a large audience the course of two rays,

ordinary and extraordinary, in a birefringent crystal: (i) when
the two facets are artificial and perpendicular to the axis ; (2)

when they are artificial and parallel to the axis ; (3) when they are

the natural facets of the crystal parallel to each other.—Note on

the alcoholic derivatives of pilocarpine, by M. Chastaign.—On
the transmission of pathogenetic miciobes from the mother to

the fcetus and in the milk, by M. Koubassoff. From experi

ments made on the guinea-pig the author infers that the charbon

virus, the bacilli of tubercular aftectio'is, and other germs of

disease pass into the milk and remain there during the term of

lactation, or till the death of the mother ; also that the foetus

nourished on such milk do not catch the respective diseases, but

survive even the death of the mother ; lastly, that the trans-

mission of microbes from mother to foetus depends probably on

the existence in the placenta of direct communications between the

vessels of mother and foetus.—On an .alkaloid substance extracted

from the liquid in which Koch's microbe was cultivated, by

M. A. Gabriel Pouchet. An analysis of this liquid revealed

traces of the presence of an alkaloid liquid presenting outward

characteristics, such as small and toxic properties, apparently

identical with those detected in the dejecta of cholera patients.

Should these results be definitely established, they would furnish

an indirect proof that Koch's microbe is really the pathogenetic

agent in cholera.—Influence of the sun on the vegetation of the

spores of Bacillus anthracis, by M. S. Arloing.—Action of the

antiseptics on the higher organisms : iodine, nitrate of silver ;

fourth communication, by MM. Mairet, Pilatte, and Combemale.

—A note was received from JI. Sacc of Cochabamba, on an

extremely rich deposit of alunite lately discovered in the

Peruvian Andes.
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THURSDAY, SEPTEMBER lo, i8J

OUR PRESENT NEEDS
T F it be fair to forecast the success of a meeting of the

British Association by the quality of the addresses

delivered by the various presidents, then we may predict

that the meeting of this year at Aberdeen, which began
yesterday, will stand out among its fellows. We think it

would be hard to find any prior occasion on which such a

high standard of excellence had been reached all round.

The growing use as well as the growing feeling for the

need of scientific methods conies out in a most unmis-
takable way, while there is no fear that either hearers or

readers will be lulled into a Sleepy Hollow of satisfaction

or a rest-and-be-thankful feeling. For that much remains
to be done even in the way of initial organisation both
of teaching and working, is frankly and fearlessly acknow-
ledged by several of the speakers.

These present needs may well occupy our attention,

and we may begin by those pointed out by the President
of the Association himself, who speaks both as a man of

Science and a politician. No one knows better than
Sir Lyon Playfair how Science can aid the body
politic, or knows better how each party when in office

neglects or uses this powerful engine for the nation's good.
He begins by quoting these noble words from the address
of the President at the Aberdeen Meeting in 1859—the
lamented Prince Consort :—" We may be justified in

hoping . . . that the Legislature and the State will more
and more recognise the claims of Science to their atten-

tion, so that it may no longer require the begging box,

but speak to the State like a favoured child to its parent,

sure of his paternal solicitude for its welfare ; that the

State will recognise in Science one of its elements of
strength and prosperity, to foster which the clearest

dictates of self-interest demand."
One can get no better idea of the Philistine condition

of the Government and of the House of Commons in

matters of science than from the fact that much of what
follows in the President's Address has not been said in the
House itself instead of at Aberdeen. The real reason
perhaps is to be gathered from a remark made by Prof.

Chrystal in his address in Section A :—
"We all have a great respect for the integrity of our

British legislators, whatever doubts may haunt us occa-
sionally as to their capacity in practical affairs. The
ignorance of many of them regarding some of the most
elementary facts that bear on every-day life is very sur-
prising. Scientifically speaking, uneducated themselves,
they seem to think that they will catch the echo of a fact
or the solution of an arithmetical problem by putting
their ears to the sounding-shell of uneducated public
opinion. When I observe the process which many such
people employ for arriving at what they consider truth, I

often think of a story I once heard of an eccentric Ger-
man student of chemistry. This gentleman was idle,
but, like all his nation, systematic. When he had a pre-
cipitate to weigh, instead of resorting to his balance, he
would go the round of the laboratory, hold up the test-tube
before each of his fellow-students in turn, and ask him
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to guess the weight. He set down all the replies, took
the average, and entered the result in his analysis."

Now if this view of our legislators is shared by
men of such acumen as Sir Lyon Playfair and others in

the House of Commons more or less connected with
science, we can well understand their silence in the
modern council of the nation which so little resembles
the Witanagemote of former times.

In his pleading for more State recognition of science

the President points out the present activity of Germany
and France, and especially of the United States :

"... Both France and Germany make energetic efforts

to advance Science with the aid of their national re-

sources. More remarkable is it to see a young nation

like the United States reserving 150,000,000 acres of

national lands for the promotion of scientific education.

In some respects this young country is in advance of all

European nations in joining Science to its administrative

offices. Its scientific publications, like the great pateon-

tological work embodying the researches of Prof Marsh
and his associates in the Geological Survey, are an

example to other Governments. The Minister of Agri-

culture is surrounded with a staff of botanists and
chemists. The Home Secretary is aided by a special

Scientific Commission to investigate the habits, migra-

tions, and food of fishes, and the latter has at its disposal

two specially constructed steamers of large tonnage.

The United States and Great Britain promote fisheries

on distinct systems. In this country we are perpetually

issuing expensive Commissions to visit the coasts in order

to ascertain the experiences of fishermen. I have acted

as Chairman of one of these Royal Commissions, and
found that the fishermen, having only a knowledge

of a small area, gave the most contradictory and
unsatisfactory evidence. In America the questions

are put to Nature, and not to fishermen. Exact and

searching investigations are made into the life-history of

the fishes, into the temperature of the sea in which they

live and spawn, into the nature of their food, and into the

habits of their natural enemies. For this purpose the

Government give the cooperation of the Nav)', and

provide the Commission with a special corps of skilled

naturalists, some of whom go out with the steamships,

and others work in the biological laboratories at Wood's

Holl, Massachusetts, or at Washington. . . . The practical

results flowing from these scientific investigations have

been important. The inland waters and rivers have been

stocked with fish of the best and most suitable kinds.

Even the great ocean which washes the coasts of the

United States is beginning to be aftected by the knowledge

thus acquired, and a sensible result is already produced

upon the most important of its fisheries. The United

Kingdom largely depends upon its fisheries, but as yet

our own Government have scarcely realised the value of

such scientific investigations as those pursued with success

by the United States."

He quotes with approval a passage from Washington's

farewell to his countrymen :
" Promote as an object of

primary importance institutions for the general diffusion

of knowledge. In proportion as the structure of a

Government gives force to public opinion it is essential

that public opinion should be enlightened." He next points
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out that it was not till 1S70 that England established a
system of education at all, and that now, while all great

countries, except our own, have Ministers of Education,
we have only Ministers who are managers of primary
schools.

Passing on to the State need of abstract knowledge, we
read as follows :

—

" All, the son-in-law of Mahomet, the fourth successor
to the Caliphate, urged upon his followers that men of
science and their disciples give security to human pro-

gress. Ali loved to say, ' Eminence in science is the
highest of honours ;

' and ' He dies not who gives life to

learning.' In addressing you upon texts such as these
my purpose was to show how unwise it is for England to

lag in the onward march of science when most other
European Powers are using the resources of their .States

to promote higher education and to advance the bound-
aries of knowledge. English Governments alone fail to

grasp the fact that the competition of the world has
become a competition in intellect."

We have seen how Sir Lyon Playfair twits the heads of
the Education Department with being merely managers
of primary schools. The President of the Chemical
Section, Prof Armstrong, also shows reason why their

functions must be expanded if science is ever to get on
here. He holds that without State action the difficulties

which at present prevent the existing teaching institutions

from exercising their full share of influence upon the
advancement of our national prosperity are all but in-

superable. He foresees the objection that such an inter-

ference would deprive teaching-centres of their indi-

viduality, but he denies that this must necessarily follow,

and we know no one who has a better right to express an
opinion on such a subject.

Some part indeed of Prof Armstrong's address is

terrible reading. The present chemical education and
chemical examinations in this country are, according to

him, to a large extent shams, and worse. The students
who come to the centres of higher instruction are scarcely

reasoning beings—they have never been brought to reason

;

and at those centres the instruction has been of too
technical a character, while hardly anywhere is there an
atmosphere of research. We commend this part of
Prof Armstrong's address strongly to our readers. He
points out, among many other matters, the vital import-

ance of the research atmosphere, and he frankly states the

difficulties felt by earnest men. On this point, indeed
we think him a little too sensitive. Many of the remarks
so often made now touching the absence of research in

our chemical laboratories apply not to such men as him,

but to those whose trading spirit and proclivities are well

known—men who discredit the profession to which they

belong. Still, it is well that the difficulties should be
fairly recorded, especially in juxtaposition with a state-

ment that absence of research must always indicate the

absence of teaching worthy of the name.
A complete revision of the present system, both of

teaching and examining in chemistry, is, therefore, ac-

cording to Prof .Armstrong, one of the most pressing of

our present needs.

Are the other sciences better off? Certainly not

mathematics if Prof. Chrystal has a right to speak for

that branch

:

" All men practically engaged in teaching who have
learned enough, in spite of the defects of their own early

training, to enable them to take a broad view of the

matter, are agreed as to the canker which turns every-

thing that is good in our educational practice to evil. It

is the absurd prominence of written competitive examina-
tions that works all this mischief"

I3ut some may think that in the setting of problems

mathematics teachers have an advantage over others in

preventing unintelligent cramming. This is not Prof.

Chrystal's opinion :

" The history of this matter of problems, as they are

called, illustrates in a singularly instructive way the weak
point of our English system of education. They origin-

ated, I fancy, in the Cambridge Mathematical Tripos Ex-
amination, as a reaction against the abuses of cramming
bookvvork, and they have spread into almost every branch

of science teaching—witness test-tubing in chemistry. At
first they may have been a good thing ; at all events the

tradition at Cambridge was strong in my day, that he

that could work the most problems in three or two and a

half hours was the ablest man, and, be he ever so ignorant

of his subject in its width and breadth, could afford to

despise those less gifted with this particular kind of

superficial sharpness. But, in the end, came all to the

same : we were prepared for problem-working in exactly

the same way as for bookwork. We were directed to

work through old problem papers, and study the style

and peculiarities of the day and of the examiner. The
day and the examiner had, in truth, much to do with it,

and fashion reigned in problems as in everything else.

The only difterence I could ever see between problems

and bookwork was the greater predominance of the in-

spiriting element of luck in the former. This advantage

was more than compensated for by the peculiarly dis-

jointed and, from a truly scientific point of view, worthless

nature of the training which was employed to cultivate

this species of mental athletics. The result, so far as

problems worked in examinations go, is, after all, very

miserable, as the reiterated complaints of examiners

show ; the effect on the examinee is a well-known ener-

vation of mind, an almost incurable superficiality, whicli

might be called Problematic Paralysis—a disease which

unfits a man to follow an argument extending beyond the

length of a printed octavo page."

As to the crying present need, Profs. Chrystal and

Armstrong are at one. We want a higher ideal of educa-

tion in general and of scientific education in particular :

"Science cannot live among the people, and scientitii

education cannot be more than a wordy rehearsal of dead

text-books, unless we have living contact with the working

minds of living men. It takes the hand of God to make
a great mind, but contact with a great mind will make a

little mind greater. The most valuable instruction in any

art or science is to sit at the feet of a master, and the

next best to have contact with another who has himseli

been so instructed. No agency that I have ever seen at

work can compare for efficiency with an intelligeni

teacher, who has thoroughly made his subject his own

It is by providing such, and not by sowing the dragon's

teeth of examinations, that we can hope to raise up an

intelligent generation of scientifically educated men, who

shall help our race to keep its place in the struggle ('f
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nations. In the future we must look more to men and

to ideas, and trust less to mere systems. Systems have

had their trial. In particular, systems of examination have

been tested and found wanting in nearly every civilised

country on the face of the earth."

What we have written will show what food for thought

in the matter of our present needs has been provided at

Aberdeen for those gathered together for the advance-

ment of science. Surely the three addresses to which we

have specially referred in the present article suggest a

gap in the organisation of the Association. Why should

there not be a section to deal specially with the question

of Education and Research .'

THE " DECOMPOSITION " OF DID YMIUM

UN D ER the above title the ChemicalNews has recently

reprinted from the Chemiker Zeiiiin^ a notice of

an important piece of work recently communicated to the

Vienna .Academy by Dr. C. .A. von Welsbach. The work

appears to have resulted in the discovery that the " dyad

or triad element " didymium with an " atomic weight " of

4S or 96, or 147, according to the text-books employed,

and which since its separation by Mosander in 1S41 has

been investigated by Marignac, Hermann, Watts, Bunsen,

Deville, and Erk, not to mention many others, is no

element at all, but is built up of two substances which

can be separated from each other by an ordinary chemical

process. The " decomposition " was in fact effected by

means of the double ammonium or sodium nitrates in

presence of lanthanum salt.

The colours of the salts of the two substances are quite

different. The salts of that which approaches lanthanum

in its chemical characteristics are of a leek-green, those

of the other substance are rose or amethyst red, and it is

this substance which exists in greatest quantity in didy-

mium. Dr. von Welsbach proposes for these two new
substances the names of "praseodymium" and " neo-

dymium.
"

It will be readily seen that from the chemical point of

view alone these results are of very high interest, but

there is another from which they assume a very great

importance.

The "element" didymium after it was separated by
the chemist had been handed over to the physicists.

Gladstone, we believe, was among the first to note the

characteristic absorption spectrum of the salts. In this

work he was followed by Bahr and Bunsen, Erk and
others. Thalen determined its spark spectrum, and in

our spectroscopic literature didymium has taken its place

by the side of hydrogen and iron as a characteristic

spectrum-giving element.

Now one of the arguments which has been used in

support of the view put forward some time ago of the

dissociation of the chemical elements at solar tempera-

tures is that at one "heat level" in the sun's atmosphere

(a term coined because the sun's atmosphere must get

hotter as we go down, and we have means of determining

which vapours ascend from hotter regions and which
descend from cooler ones) we get some lines of the spec-

trum of a substance, let us say iron, and at another we
get others ; so that to get the complete spectrum of iron,

as we see it when we use iron in our laboratories, we have

to add together the two sets of lines seen in the spectra

of parts of the sun known to be at different temperatures.

To make our statements more precise we may say that

the lines of iron seen bright in the spectra of solar

prominences and those seen widened in the spectra of

solar spots are so different that it may be said that there

is hardly a line common to both. So much so that, as

was said years ago, if we did not know iron here, and the

fact that its spectruin contains both sets of lines, we

should say that the prominences qua iron contained one

substance, and the spots qua iron contained another.

These facts were explained by the hypothesis that there

were in the so-called element iron at least two different

substances or molecular groupings, one of which alone

could withstand the higher temperature of the promin-

ences. The reason that Iwfh sets of lines and many
others are seen in the spectrum of iron in the high-

tension spark is that the temperature of the spark is

sufficient to carr)- the solid metal through the series of

simplifications, whether many or few, which lie between

the limits formed by the solid state and the temperature

of the prominences.

To this it has been objected that if these things exist in

iron they should be isolated and put in bottles. To this

it has been replied that the bottles themselves must be

incandescent, or the " things " will unite again as they

have done before to form iron as we know it.

Now the real importance of Dr. von Welsbach's work

is that what has not yet been done for iron—to prove

beyond all cavil the above hypothesis—he has done for

didytiiium. He has got into two bottles, which we may
mentally label " spot bottle," " prominence bottle," two

substances from the " element " didymium, each of which

has a characteristic spectrum consisting of different parts

of the spectrum of didymium just as the spots and promin-

ences have spectra qua iron, which are different parts of

the spectrum of iron. Further, by mixing the substances

in these two bottles together in proper proportions he can

produce a third, which gives the mapped spectrum of

didymium exactly as in the general spectrum of the sun,

in which we get, added together, the absorptions of the

hotter and cooler regions represented by prominences

and spots, we have qua iron, something not unlike the arc

spectrum of that substance-

There is no doubt that the interest of both chemists

and physicists will be keenly excited by Von Welsbach's

work, and that it will be critically examined and re-

peated. If it be confirmed we may hope that some day

similar work will be undertaken here. The way is open,

and has been cleared in a remarkable way. Formerly it

was imagined that very high temperatures and new

chemical methods were the sole agents to which appeal

could be made in such a case ; it may turn out that

there are reagents to hand if chemists will turn their

attention to them.

It is further clear that the "elements" with high

atomic weight should be the first to be attacked. Those

who consider the spectrum of cerium, for instance, which

in the blue and \-iolet portion is richer in lines than the

spectrum of the sun itself, to be produced by the vibra-

tion of " the chemical atom " or " the chemical molecule,"

no matter which, will find themselves in a hopeless

minority, now that the simpler explanation of a mixed
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oiigin has apparently received confirmation in the case

of another substance.

But although we have chiefly confined ourselves to the

spectroscopic bearing of the work, it is not too much to

say of it that, if this separation be in the sense as indi-

cated, it is the most important work in mineral chemistry

we have had for many years. By patient work the group

of cerium, didymium, &c., metals has yielded several new
metallic oxides, differing considerably from didymium,
but having the same general reactions, being members of

the same group in fact. The difference in the ordinary

chemical reactions of cerium, lanthanum, didymium,
scandium, terbium, ytterbium, and probably samarium is

generally very slight, and they can only be separated by
long-continued operations, nearly always cases of frac-

tional separation. The close relationship of these metallic

oxides has been long recognised, and the group has been
considered peculiar in this respect, and in consequence

an immense amount of labour has been expended upon
it, more than has ever been expended on groups of other

metallic oxides. Indeed, the notion that heat is the agent

of chemical resolution seems to have gained such a hold

that apparently for the last two, or three, decades, with

the exception of the cerite metals, it is the only reagent

the action of which has been taken as definitive in esta-

blishing a thing to be an element. We are not aware
that any records of patient work on chromium exist,

attempts to isolate any other substance from chromium
oxide other than our ordinary chromium. The general

properties of this, or these, oxides surely invite to further

investigation. And in the case of nickel and cobalt

which appear almost to be isomers, there is a fine field for

investigation which might be as profitably cultivated

perhaps as an almost infinite series of carbon compounds.

OUR BOOK SHELF
Annuairegcologiqiie univc^ sl. et Guide du Geologie autour

de la Terre. Par le Dr. Dagincourt. (Paris : Comptoir
gdologique de Paris, 1885.)

This is the first annual issue of a geological guide edited
by the Secretary to the Geological Society of France,
which cannot fail to be of the greatest use as a book of
reference to those concerned with geology all over the
world. Multtim in parz'o would be a very suitable motto
for the book, for the amount of information which it con-
tains in a small space is really marvellous. The editor
does not profess to have carried out the whole of the
programme which he has set before himself in the present
issue ; but it was decided to bring out the volume this
year on account of the meeting of the Geological,Congress
at Berlin, and also in order that he may be able in the
ensuing issue to profit by private and public criticism.
The best criticism of it will be a bare statement of its

contents. It first describes the history, various meetings
and utility of the Congress of Geologists, with the pro-
ceedings at the meetings in Paris and Bologna. It then
takes the continents in alphabetical order, and the countries
in them in the same way, and supplies a mass of geological
information of all kinds with regard to each. Taking
as an example the first country under the head Europe,
which is Germany (Allemagne)', we find a list of books on
the bibliography of German geology, of general (as dis-
tinguished from special and detailed) geological maps,
and of the leading works on certain districts ; these are
succeeded by a general sketch of the geological features
of Germany, and of the occurrence of the various

geological systems' ;Jthen a detailedjaccount of the organisa-

tion for the production of geological maps in the various
countries and provinces composing the German Empire :

then a sketch of the institutions in which geology is

taught, the various universities with their professors,

laboratories, collections, museums, &c., the professors at

the various polytechnic and agronomical schools, the
public and private geological collections, with in some
cases, brief descriptions of the principal features (these

occupy a considerable space), then the various geological

societies, with their organisations ; next the periodical

publications, their prices, size, general nature of the con-
tents, divided into five classes— (i) those specially geo-
logical, (2) those containing from time to time geological

papers, (3) geographical periodicals containing geological

papers, (4) those devoted to mining, (5) collections of

geological and palaeontological memoirs. These lists are

succeeded by others which form a very important feature

of the work—viz. the names, addresses, and special fields

of all the geologists in the German empire; and finally

the titles of all the books and papers which have appeared
during the past year on mineralogy, petrography, geology,
and palaeontology, arranged in alphabetical order. This
description of the volume under the head " Allemagne,"
will give an accurate idea of the scope and arrangement
of the book, for although circumstances have prevented
the scheme being carried out with the same degree of

thoroughness for every part of the globe, the volume will

year by year approach nearer to, doubtless even improve
upon, this standard. In the case of Great Britain, for

instance, the issue for 1886 will contain a thorough study
of our geology, and its teaching in our universities and
other public institutions. Its ultimate completeness must
naturally depend much on the assistance which the editor

receives from geologists all over the world in supplying
information, making the necessary alterations required by
time, offering suggestions and adding corrections : and
the volume is so useful and full in design that we have
little doubt Dr. Dagincourt's fellow-geologists will willingly

help him to carry it out in all its details. We observe

that Tasmania has by an error been put amongst Asiatic

countries instead of in Australasia.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to teturn,

or to correspond with the writers of, rejected manuscripts.
No notice is taken ofanonymous eomtnunications.

[The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance even

ofcommunications contaitiinginteresting and novel facts.'\

The Meteoric Cycle and Stonehenge

We are now passing through the hundredth meteoric cycle of
nineteen years, which commenced with a.d. 1882, and will

terminate with A. D. 1900. These cycles began with the year of oui

.Saviour's birth, and our prayer books contain tables showing for

many successive years on what days Easter days and our
movable festivals will occur. At the end of every such cycle

the new and full moons happen within an hour and a half of the

same time of the year as they did at the beginning.
With these cycles is commonly associated the name of Melon,

an astronomer of Athens, who wrote a book on the subject, by
which the Greeks regulated the recurrence of their festivals.

He flourished 432 years B.C. But the knowledge of these cycles

existed in England centuries before the time of Melon, as I will

presently show, and it is probable that the four very ancient

erections supposed to have been temples of the sun near
Penznnce, had reference to this cycle of nineteen years, as they
each consisted originally of nineteen stones placed upright and
rising from 3 to 6 feet above the ground in rude circles v.arying

in diameter from 65 lo 80 feet. These temples are still existing,

although some of their stones have fallen, and they are miles

from each other, but are all called in the printed maps, as well

as immemoriTlly, by one and the same name, viz. "Nine
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Maidens" which is simply an abbreviation for Nineteen

Maidens.
The following quotation from Diodorus Siculus (Book II.

chap. iii. Booth's Trans., page 139), who flourished about

forty-four years B.C., will be an historical confirmation of what I

have above stated :

—

"Amongst those who have written old stories much like

fables, Hecatsus (born 549 years B.C.) and some others say that

there is an island in the ocean over against Gaul (as big as

Sicily) under the Arctic pole, where the Hyperboreans inhabit,

so called because they lie beyond the breezes of the north wind
;

that the soil there is very rich and fruitful, and the climate

temperate, inasmuch as there are two crops in the year."

This description does not apply to the whole of the island

referred to, but represents Mount's Bay, its most south-western

extremity, and we may therefore conclude that those from whom
Hecatajus and the others derived their information were the

Phcenician traders who for centuries previously frequented Mount's
Bay for tin and fish, and who imagined all Britain to possess

the same rich soil and mild climate as Mount's Bay where still

" there are two crops in the year." But to proceed with the

quotation :

—

" They say that Latona was born there, that they worship
Apollo above all other gods, and the inhabitants demean them-
selves as if they were Apollo's priests, who has there a stately

grove and a renowned temple of a round form, and that there is

a city likewise consecrated to this god. The sovereignty of this

city and the care of the temple (they say) belong to the

Boreades."
This city and this " renowned temple of a round form " are

doubtless those of Old Sarum and Stonehenge, the inner oval of

which, immediately around the altar, consists of precisely nineteen

stones (see the plate in Dr. Stukeley's " Stonehenge," page 20).

But the four temples of the sun above described of nineteen
stones each, placed upright "in a round form" to represent the

cycle of nineteen years, are not mentioned by Diodorus, as they

were probably deemed not worthy of notice after alluding to the

renowned temple of Stonehenge. The passage concludes as

follows :

—

"They say, moreover, that Apollo once in nineteen years

comes into the island, in which space of time the stars perform
their courses, and return to the same point, and therefore the

Greeks call the revolution of nineteen years ' the great year.'"

Plymouth, August R. Edmonds

Nebula in Andromeda

Last night the nebula in Andromeda was observed here.

The stellar-like nucleus was distinctly seen. It appeared to be
of a reddish-yellow colour as contrasted with that of the nebula.

We think that a change has certainly taken place, no such
stellar-like centre having previously been seen in the nucleus.

The stellar point was examined with a small prism held between
the eye-piece and the eye. A continuous spectrum was seen.

Dr. Boeddicher and I were both convinced that there were
considerable inequalities in its light, and independently formed
the impression that there was at times a bright band or line in

the green. The colour of the stellar point appeared much the
same as that of Aldebaran. RosSE

Observatory, Birr Castle, September 8

Sunsets

In July of this year I spent a short time in the Schwarzwald
of Baden. For more than a week the sky was cloudless day
and night, yet the heat was not oppressive. The sunsets were
beautiful beyond description, and the after-glows magnificent.

One evening in particular will always remain impressed upon
my memory. It was that of July 26, and the place was a few
miles from the town of Neustadt, nearly in the centre of the

forest. Wonderful effects began to appear so soon as the sun
touched the crest of the western hills. But these were as

nothing compared with what followed. The moment the lumin-
ary had disappeared behind the hills long streamers began to

radiate high up into the heavens, and for a time, as the daylight

diminished, they increased both in length and intensity, rivalling

any description or figures of the Arc'ic auroras that 1 have ever

seen ; at the same time the most vivid and ever-changing glow
lit up the whole western heavens. The scene lasted more than
an hour, and its effect was heightened by, and perhaps partly

due to, a nearly full moon, which rose from behind a slight dip

or pass in the hills on the eastern side of the valley. The in-

habit.ants of the Schwarzwald are indubitably phlegmatic, and
not easily moved to excitement ; but this display of celestial

pyrotechnics was too much for them, and at a small roadside
inn the carters and others who were enjoying their beer inside
turned out en tnnsse to witness it. I am not a strong admirer of
Turner's pictures, but, in comparing nature with art, one idea
came uppermost—the scene was " Turneresque.

"

Lewisham, S.E., September 3 R. McLachlan

Pulsation in the Veins

Mr. Hippisley will find a very simple way of showing pulsa-
tion in the veins, as well as in the arteries, by fixing a long
bristle or thread of sealing-wax over the vessel by means of a
little tallow. The end of the lever will vibrate and produce .all

the movements of the sphygmograph. This method was adopted
by Mr. Wilkinson King nearly fifty years ago, and the instru-

ment styled by him the sphygmometer. In his paper in the
Guy's Hospital Reports for 1837, "On the Safety Valve Func-
tion of the Right Ventricle of the Heart," will be found much
valuable matter and discussion about venous pulsation.

August 29 S. W.

Red Hail

Vu I'interet que pent ofFrir la coloration de la grele, j'espere que
vous voudrez bien inserer ces quelques lignes dans votre journal :

" La grele coloree en rouge, observee par Mr. Mullan et dont 11

est question dans le No. S12 de ce journal, n'est pas un fait

isole. On a observe un cas analogue en 1880, le — juin, en
14

Russie. Les grelons de cette chute-la etaient interessants sous plus
d'un rapport. Leur forme se ramenait k trois types : paralleli-

pipede, cylindre, spheroide tres-aplati et muni de cavite aux bouts
de la petite axe. Certains de ces grelons etaient perces de part
en part, le long de la petite axe, ce qui leur donnait I'apparence
des anneaux. Certains des grelons etaient colores en rouge-pale,
d'autres avaient la couleur bleu-pale, mais pour la plupart les

grelons etaient gris ou blanc. L'observateur, M. Lagounowitch,
crut avoir remarque que la couleur etait liee a la forme des
grelons. Je cite ces fails et j'en propose I'explication dans ma
brochure, ' Sur I'Origine de la Grele.'

"

Theodore Schwedoff,
Professeur de Physique a I'Universite d'Odessa

Odessa, le i^ aout, 1885
27

On the Terminology of the Mathematical Theory of
Electricity

Mr. Sutherland's letter on terminology (Nature, vol.

xxxii. p. 391) leads me to suggest to Mr. Scott the employment
of the term loni-pression for depression in his weather forecasts

sent to the newspapers. It is nearly as easily pronounced and
written, and will not have such a tendency to mislead the
general public as to there being a depressing of the air where it

really ascends. Henry Muirhead
Cambuslang

THE BRITISH ASSOCIATION
Aberdeen, Monday

'X'HIS place has evidently been astir for days in antici-
'• pation of the present meeting. Already are the

directions necessary for visitors finding their way to the
various sections put up in conspicuous places in Union
Street and the neighbourhood of Marischal College.
The accommodation in the fine building for reception
rooms, committee rooms, reading, sectional, and other
room?, seems, so far as can be judged at present, every-
thing that could be desired. It is evident that the Local
Committee have been working in earnest to make the
second Aberdeen meeting a success, and their efforts have
been heartily supported by the citizens and country people.
Up to Saturday 1000/. worth of tickets had been sold to
local people alone, and many more will be sold between
this and Wednesday. Of old members of the Association

750 have already written that they intend to be present
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and it is confidently anticipated that quite 2500 people
will take out tickets for the meeting. This great influx of
strangers has tasked the available accommodation in

Aberdeen, and, as might be expected, the charges in hotels

and lodging-houses are somewhat exorbitant.

Of foreigners who are to be present one of the most
distinguished is Prof O. C. Marsh, the well-known Ameri-
can paleontologist, who. it is expected, will take part in

the proceedings of both C and D. Others are the Abbe'
Renard of Brussels, Ur. Max Schuster of \'ienna, Dr.
von Dechen of Bonn, and Prof. Radlkofer of Munich.
It is expected that Mr. Im Thurn, the naturalist, who
recently ascended Mount Roraima in British Guiana, will

be able to be here, and tell personally of his ascent and
its important results.

Of the excursions, that to Balmoral on Saturday is

evidently the favourite, and there will be considerable
competition to be included among the 150. The Earl of
Crawford has for the same day invited sixty members to

visit Dunecht, where the observatory will be inspected,
and where the archa3ologists will be shown the " Barnekin
of Dunecht." The Earl of Crawford also contributed
several very valuable and interesting objects to a fine

exhibition of antiquities, old books and manuscripts, that
is being arranged. Among the expeditions arranged for

Thursday the 17th, is one specially for geologists, to

Portsoy ; and for the same day the Rev. \\'. Gordon
invites a party of naturalists to Braemar.
Among the local establishments which will be open to

the inspection of visitors'are several of the great granite
works for which Aberdeen is so famous.
Another exhibition of special interest, arranged by the

Scottish Geographical Society, will consist of Scottish
maps, including some 150 different maps, atlases, guides,
and special topographical works.

If one may judge from the present appearance of the
weather, the meteorological conditions promise to be
favourable, and, if so, the meeting will be sure to be
successful, so far as pleasuring is concerned, while the
discussions that have been arranged for the Sections A
and B are' likely to give it considerable scientific im-
portance.

Inaugural Address by the Right Ho.v. Sir Lyon
Playfair, K.C.B., M.P., F.R.S., President

I. Visit to Canada.—Our last meeting at Montreal was a
notable event in the life of the British Association, and even
marked a distinct epoch in the history of civilisation. It was
by no mere accident that the constitution of the Association
enabled it to embrace all parts of the British Empire. Science
is truly catholic, and is bounded only by the universe. In rela-

tion to our va?t empire, science, as well as literature and art, are
the common possession of all its varying people. The United
Kingdom is limited to 120,800 square miles, inhabited by 35
millions of people ; but the empire as a whole has 8^ millions
of square miles, with a population of 305 millions. To federate
such vast possessions and so teeming a population into a political

unit is a work only to be accomplished by the labours and per-
sistent efforts of perhaps several generations of statesmen. The
federation of its science is a subject of less dimensions well
within the range of experiment. No part of the British Empire
« as more suited than Canada lo try whether her science could
he federated with our science. Canada has lately federated dis-
linct provinces, with conflicting interests arising from difference
of races, nationalities, and religions. Political federation is not
new in the hi-,tory of the world, though it generally arises .as a
consequence of war. It was war that taught the Netherlands to
feder.ate in 1619. It was war which united the States in
America ; federated Switzerland, Germany, and Austria, and
unified Italy. But Canada formed a great national life out of
petty provincial existencei in a time of profound peace. This
evolution gave an immense impulse to her national resources.
The Dominion still requires consolidation in its vast extent, and
applied science is rapidly effecting it. Canada, with its great
expanse of territory, nearly as large as the United States, is

being knit together by the iron bands of railways from the Gulf

of St. Lawrence to the Pacific Ocean, so that the fertile lands of

Ontario, Manitoba, Columbia, and the North-Western terri-

tories will soon be availahle to the world. .Still practical science

has much to accomplish. England and France, with only one-

fifth the fertile area of Canada, support 80 millions of people,

while Canada has a population not exceeding 5 millions,

A less far-seeing people than the Canadians might have
invited the applied science which they so much require. But
they knew that without science there are no applications. They
no doubt felt with Emerson

—

" And what if Trade sow cities

Like shells along the shore,

And thatch with towns the prairie broad
With railways ironed o'er :

They are but s.iiling foam-bells
Along Thought's causing stream,
And take their shape and sun-colour
From him that sends the dream."

So it was wilh a far-reaching foresight that the Canadian Govern-
ment invited the British Association for the Advancement of

Science to meet in Montreal. The inhabitants of Canada
received us widi open arms, and the science of the Dominion
and that of the United Kingdom were welded. We found in

Canada, as we had every reason to expect, men of manly and
self-reliant character, who loved not less than we did the old

hoine from which they had come. Among them is the same
healthiness of political and moral life, with the same love of

truth which distinguishes the English people. Our great men
are their great men : our Shakspeare, Milton, and Burns belong
to them as much as to ourselves ; our Newton, Dalton, Faraday,

and Darwin are their men of science as much as they are ours.

Thus a common possession and mutual sympathy made the

meeting in Canada a successful effort to stimulate the progress of

science, while it established, at the same time, the principle that

all people of British origin—and I would fain include our cousins

in the United States—possess a common interest in the intel-

lectual glories of their race, and ought, in science at least, to

constitute part and parcel of a common empire, whose heart may
beat in the small islands of the northern seas, but whose blood

circulates in all her limbs, carrying warmth to them and bringing

back vigour to us. Nothing can be inore cheering to our

Association than to know that many of the young communities
of English-speaking people all over the globe—in India, China,

Japan, the Straits, Ceylon, Australia, New Zealand, the Cape

—

have founded scientific societies in order to promote the growth
of scientific research. No doubt science, which is only a form
of truth, is one in all lands, but still its unity of purpose and
fulfilment received an important practical expression by our visit

to Canada. This community of science will be continued by the

fact that we have invited Sir William Dawson, of Montreal, to

be our next President at Birmingham.
II. Science and the Slate.—I cannot address you in Aberdeen

without recollecting th,at when we last met in this city our

President was a great prince. The just verdict of time is that,

high as was his royal rank, he has a far nobler claim to our
regard as a lover of humanity in its widesi sense, and especially

as a lover of those arts and sciences which do so much to adorn

it. On September 14, 1859, I sat on this platform and listened

to the eloquent address and wise counsel of the Prince Consort.

At one time a member of his household, it was my privilege to

co-operate with this illustrious prince in many questions relating

to the advancement of science. I naturally, therefore, turned

to his presidential address to see whether I might not now con-

tinue those counsels which he then gave witli all the breadth

and comprehensiveness of his masterly speeches. I found, as I

expected, a text for my own discourse in some pregnant remarks

which he made upon the relation of science to the State. They
are as follows :

—"We may be justified in hoping . . . that the

Legislature and the State will more and more recognise the

claims of science to their attention, so that it may no longer

require the begging-box, but speak to the State like a favoured

child to its parent, sure of his paternal solicitude for its welfare
;

that the State will recognise in science one of its elements of

strength and prosperity, to foster which the clearest dictates of

self-interest demand."
This opinion, in its broadest sense, means that the relations

of science to the State should be made more indinate because

the advance of science is needful to the public weal.

The importance of promoting science as a duty of statecraft

was well enough known to the ancients, especially to the Greeks

and Arabs, but it ceased to be recognised in the dark ages, and
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was lost to sight during the revival of letters in the fifteenth and
sixteenth centuries. Germany and France, which are now in

such active competition in promoting science, have only publicly

acknowledged its national importance in recent times. Even in

the last century, though France had its Lavoisier and Germany
its Leibnitz, their Governments did not know the value of

science. When the former was condemned to death in the

Reign of Terror, a petition was presented to the rulers that his

life might be spared for a few weeks in order that he might
complete some important experiments, but the reply was, " The
Republic has no need of savants." Earlier in the century the

much-praised Frederick William of Prussia shouted with a loud

voice, daring a graduation ceremony in the University of Frank-
fort, "An ounce of mother-wit is worth a ton of university

wisdom." Both France and Germany are now ashamed of these

utterances of their rulers, and make energetic eft'orts to advance
science with the aid of their national resources. More remark-
able is it to see a young nation like the United States reserving

150,000,000 acres of national lands for the promotion of scien-

tific education. In some respects this young country is in advance
of all European nations in joining science to its administrative

offices. Its scientific publications, like the great pala;ontological

work embodying the researches of Prof. Mai'sh and his asso-

ciates in the Geological Survey, are an example to other Govern-
ments. The Minister of Agriculture is surrounded with a staff

of botanists and chemists. The Home Secretary is aided by a

special Scientific Commission to investigate the habits, migra-

tions, and food of fishes, and the latter has at its disposal two
specially-constructed steamers of large tonnage. The United
States and Great Britain promote fisheries on distinct systems.

In this country we are perpetually issuing expensive Commis-
sions to visit the coasts in order to ascertain the experiences of

fishermen. I have acted as chairman of one of these Royal
Commissions, and found that the fisheimen, having only a

knowledge of a small area, gave the most contradictory and un-
satisfactory evidence. In America the questions are put to

Nature, and not to fishermen. Exact and searching investiga-

tions are made into the life-history of the fishes, into the tem-
perature of the sea in which they live and spawn, into the

nature of tlieir food, and into the habits of their natural ene-
mies. For this purpose the Government give the co-operation
of the navy, and provide the Commission with a special corps

of skilled naturalists, some of whom go out with the steamships
and others work in the biological laboratories at Wood's Holl,
Massachusetts, or at Washington. The different universities

send their best naturalists to aid in these investigations, which
are under the direction of Mr. Baird, of the Smithsonian Insti-

tution. The annual cost of the Federal Commission is about
40,000/., while the separate States spend about 20,ocx)/. in local

efforts. The practical results flowing from these scientific in-

vestigations have been important. The inland waters and rivers

have been stocked with fi-h of the best and most suitable kinds.
Even the great ocean which washes the coasts of the United
States is beginning to be affected by the knowledge thus ac-

quired, and a sensible result is already produced upon the most
important of its fi,-heries. The United Kingdom largely depends
upon its fisheries, but as yet our own Government have scarcely
realised the value of such scientific investigations as those pur-
sued with success by the United States. Less systematically,
but with great benefit to science, our own Government has used
the surveying expeditions, and sometimes has equipped special

expeditions to promote natural history and solar physics. Some
of the latter, like the voyage of the Challeugcy, have added
largely to the store of knowledge ; while the former, though
not primarily intended for scientific research, have had an in-

direct result of infinite value by becoming training-schools for

such investigators as Edward Forbes, Darwin, Hooker, Huxley,
Wyville Thomson, and others.

In the United Kingdom we are just beginning to understand
the wisdom of Washington's farewell address to his country-
men when he said :

" Promote as an object of primary import-
ance institutions for the general diffusion of knowledge. In
proportion as the structure of a government gives force to public
opinion, it is essential that public opinion should be enlightened."
It was only in 1870 that our Parliament established a system of
national primai-y education. Secondary education is chaotic,

and remains unconnected with the State, while the higher educa-
tion of the universities is only brought at distant intervals under
the view of the State. All great countries except England liave

Ministers of Education, but this country has only Ministers who

are llie managers of primary schools. We are inferior even to

smaller countries in the absence of organised State supervision

of education. Greece, Portugal, Egypt, and Japan have distinct

Ministers of Education, and so also among our Colonies have
Victoria and New Zealand. Gradually England is gathering
materials for the establishment of an efficient Education Minister.

The Department of Science and Art is doing excellent work in

diffusing a taste for elementary science among the working
classes. There are now about 78,000 persons who annually
come under the influence of its science classes, while a small

number of about 200, many of them teachers, receive thorough
instruction in science at the excellent school in South Kens-
ington, of which Prof. Huxley is the Dean. I do not dwell on
the work of this Government department, because my object is

chiefly to point out how it is that science lags in its progress in

the United Kingdom owing to the deficient interest taken in it

by the middle and upper classes. The working classes are

being roused from their indifference. They show this by their

selection of scientific men as candidates at the next election.

Among these are Profs. Stuart, Roscoe, Maskelyne, and Riickei-.

It has its significance that such a humble representative of

science as myself received invitations from working-class con-

stituencies in more than a dozen of the leading manufacturing

towns. In the next Parliament I do not doubt that a Minister

of Education will be'created as fa nucleus around which the

various educational materials may crystallise in a definite form.

III. Science and Secondary Education.—Various Royal Com-
missions have made inquiries and issued recommendations in

regard to our public and endowed schools. The Commissions
of 1861, 1S64, i868, and 1873 have expressed the strongest dis-

approval of the condition of our schools, and, so far as science is

concerned, their state is much the same as when the Duke of

Devonshire's Commission in 1873 reported in the following

words :
— " Considering the increasing importance of science to the

material interests of the country, we cannot but regard its almost

total exclusion from the training of the upper and middle classes as

little less than a national misfortune." No doubt there are excep-

tional cases and some brilliant examples of improvement since

these words were written, but generally throughout the country

teaching in science is a name rather than a reality. The
Technical Commission which reported last year can only point

to three schools in Great Britain in which science is fully and
adequately taught. While the Commission gives us the conso-

lation that England is still in advance as an industrial nation, it

warns us tliat foreign nations, which were not long ago far

behind, are now making more rapid progress than this country,

and will soon pass it in the race of competition unless we give

increased attention to science in public education. A few of the

large towns, notably Manchester, Bradford, Huddersfield, and
Birmingham, are doing so. The working classes are now re-

ceiving better instruction in science than the middle classes.

The competition of actual life asserts its own conditions, for the

children of the latter find increasing difficulty in obtaining em-
ployment. The cause of this lies in the fact that the schools for

the middle classes have not yet adapted themselves to the needs

of modern life. It is true that many of the endowed schools

have been put under new schemes, but as there is no public

supervision or inspection of them, we have no knowledge as to

whether they have prospered or slipped back. Many corporate

schools have arisen, some of them, like Clifton, Cheltenham,

and Marlborough Colleges, doing excellent educational work,

though as regards all of them the public have no rights and can-

not enforce guarantees for efficiency. A return just issued, on

the motion of Sir John Lubbock, shows a lamentable deficiency

in science teaching in a great proportion of the endowed schools.

While twelve to sixteen hours a week are devoted to classics,

two to three hours are considered ample for science in a large-

proportion of the schools. In Scotland there are only si.v

schools in the Return which give more than two hours to science

weekly, while in many schools its teaching is wholly omitted.

Every other part of the kingdom stands in a better position than

Scotland in relation to the science of its endowed schools. The
old traditions of education stick as firmly to schools as a limpet

does to a rock ; though I do the limpet injustice, for it does

make excursions to seek pastures new. Are we to give up in

despair because an exclusive system of classical education has

resisted the assaults of such cultivated authors as Milton,

Montaigne, Cowley, and Locke? There was once an en-

lightened Emperor of China, Chi Hwangti, who knew that his

country was kept back by its exclusive devotion to the classic-
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of Confucius and Mencius. He invited 500 of the teachers to

bring their copies of these authors to Pekin, and after giving a

great banquet in their honour, he buried alive tlie professors

along with their manuscripts in a deep pit. But Confucius and

Mencius still reign supreme. I advocate milder measures, and

depend for their adoption on the force of public opinion. The
needs of modern life will force schools to adapt themselves to a

scientific age. Grammar-schools believe themselves to be im-

mortal. Those curious immortals—the Struldburgs—described

by Swift, ultimately regretted their immortality, because they

found themselves out of touch, sympathy, and fitness with tlie

centuries in which they lived.

As there is no use clamouring for an instrument of more
compass and power until we have made up our minds as to the

tune. Prof. Huxley, in his evidence before a Parliamentary

Committee in 1884, has given a time-table for grammar-schools.

He demands that out of their forty hours for public and private

study, ten should be given to modern languages and history,

eight to arithmetic and mathematics, six to science, and two to

geography, thus leaving fourteen hours to the dead languages.

No time-table would, however, be suitable to all schools. Tlie

great public schools of England will continue to be the gymnasia

for the upper classes, and should devote much of their time to

classical and literary culture. Even now they introduce into

their curriculum subjects unknown to them when the Royal

Commission of 186S reported, though they still accept science

with timidity. Unfortunately the other grammar-schools which

educate the middle classes look to the higher public schools as a

type to which they should conform, although their functions are

so different. It is in the interest of the higher public schools

that this difference should be recognised, so that, while they give

an all-round education and expand their curriculum by a freer

recognition of the value of science as an educational power in

developing the faculties of the upper classes, the schools for the

middle classes should adapt themselves to the needs of their

existence, and not keep up a slavish imitation of schools with a

different function. The old classical grammar-schools may view

these remarks as a direct attack upon them, and so it is in one

sense, but it is like the stroke of Ithuriel's spear, which heals

while it wounds.
The stock argument against the introduction of modern sub-

jects into gratnmar schools is that it is better to teach Latin and
Greek thoroughly rather than various subjects less completely.

But is it true that thoroughness in teaching dead languages is the

result of an exclusive system? In 1868 the Royal Commission
stated that even in the few great public schools thoroughness

was only given to 30 per cent, of the scholars, at the sacrifice of

70 per cent, who got little benefit from the system. Since then

the curriculum has been widened and the teaching has improved.

I question the soundness of the principle that it is better to limit

the attention of the pupils mainly to Latin and Greek, highly as

I value their educational power to a certain order of minds. As
in biology the bodily development of animals is from the general

to the special, so is it in the mental development of man. In

the school a boy shauld be aided to discover the class of know-
ledge that is best suited for his mental capacities, so that, in the

upper forms of the school and in the university, knowledge may
be specialised in order to cultivate the powers of the man to

their fullest extent. Shakspeare's educational formula may not

be altogether true, but it contains a broad basis of truth

—

*' No profit goes, where is no pleasure ta'en ;

—

In brief, sir, study what you most affect."

The comparative failure of the modern side of school educa-

tion arises from constituting it out of the boys who are looked

upon as classical asses. Milton pointed out that in all schools

there are boys to whom the dead languages are "like thorns

and thistles," which form a poor nourishment even for asses. If

teachers looked upon these classical asses as beings who might

receive mental nurture according to their nature, much higher

results would follow the bifurcation of our schools. Saul went
out to look for asses and he found a kingdom. Surely this fact

is more encouraging than the example of Gideon, who "took
thorns of the wilderness and briars, and with these he taught the

men of Succoth. " ' The adaptation ofpublic schools to a scientific

age does not involve a contest as to whether science or classics shall

prevail, for both are indispensable to true education. The real

question is whether schools will undertake the duty of moulding
the minds of boys according to their mental varieties. Classics,

1 Judges, viii. 16.

from their structural perfection and power of awakening dormant
faculties, have claims to precedence in education, but they have
none to a practical monopoly. It is by claiming the latter

that teachers sacrifice mental receptivity to a Procrustean
uniformity.

The universities are changing their traditions more rapidly

than the schools. The via antiqua which leads to them is still

broad, though a via jnoderyia, with branching avenues, is also

open to their honours and emoluments. Physical science, which
was once neglected, is now encouraged at the universities. As
to the 70 per cent, of boys who leave schools for life-work with-

out going through the universities, are there no growing signs of

discontent which must force a change ? The Civil Service, the

learned professions, as well as the army and navy, are now
barred by examinations. Do the boys of our public schools

easily leap over the bars, although some of them have lately

been lowered so as to suit the schools ? So difficult are these

bars to scholars that crammers take them in hand before they
attempt the leap ; and this occurs in spite of the large value

attached to the dead languages and the small value placed on
modern subjects. Thus, in the Indian Civil Service examina-
tions, 800 marks as a maximum are assigned to Latin, 600 to

Greek, 500 to chemistry, and 300 to each of the other physical

sciences. But if we take the average working of the system for

the last four years we find that while 68 per cent, of [the maxi-
mum were given to candidates in Greek and Latin, only 45 per

cent, were accorded to candidates in chemistry, and but 30 per

cent, to the other physical sciences. Schools sending up boys

for competition naturally shun subjects which are dealt with so

hardly and so heavily handicapped by the State.

Passing from learned or public professions to commerce, how
is it that in our great commercial centres, foreigners—German,
Swiss, Dutch, and even Greeks—push aside our English youth
and take the places of profit which belong to them by national

inheritance ? How is it that in our colonies, like those in

South Africa, German enterprise is pushing aside English

incapacity? How is it that we find whole branches of manu-
factures, when they depend on scientific knowledge, passing

away from this country, in which they originated, in order to

engraft themselves abroad, although their decaying roots remain
at home ? ^ The answer to these questions is that our systems

of education are still too narrow for the increasing struggle of

life.

Faraday, who had no narrow views in regard to education,

deplored the future of our youth in the competition of the world,

because, as he said with sadness, "our schoolboys, when they

come out of school, are ignorant of their ignoiance at the end of

all that education."

The opponents of science education allege that it is not

adapted for mental development, because scientific facts are

often disjointed and exercise only the memory. Those who
argue thus do not know what science is. No doubt an ignorant

or half-informed teacher may present science as an accumulation
of unconnected facts. At all times and in all subjects there are

teachers without icsthetical or philosophical capacity—men who
can only see carbonate of lime in a statue by Phidias or Praxi-

teles ; who cannot survey zoology on account of its millions of

species, or botany because of its 130,000 distinct plants ; men
who can look at trees without getting a conception of a forest,

and cannot distinguish a stately edifice from its bricks. To
teach in that fashion is like going to the tree of science with its

glorious fruit in order to pick up a handful of the dry fallen

leaves from the ground. It is, however, true that as science

teaching has had less lengthened experience than that of litera-

ture, its methods of instruction are not so matured. Scientific

and literary teaching have different methods ; for while the

teacher of literature rests on authority and on books for his

guidance, the teacher of science- discards authority and depends
on facts at first hand, and on the book of Nature for their in-

terpretation. Natural science more and more resolves itself into

the teaching of the laboratory. In this way it can be used as a
powerful means of quickening observation, and of creating a
faculty of induction after the manner of Zadig, the Babylonian
described by Voltaire. Thus facts become surrounded by scien-

tific conception':, and are subordinated to order and law.

It is not those who desire to unite literature with science who
degrade education ; the degradation is the consequence of the

refusal. A violent reaction—too violent to be wise—has lately

• Sec Dr. Perkins's addres; to the Soc. Chcm. Industry, Nature
August 6, 1855, p. 333
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taken place against classical education in P'rance, where their

own vernacular occupies the position of dead languages, while

Latin and science are given the same time in the curriculum. In

England manufacturers cry out for technical education, in which

classicul culture shall be excluded. In the schools of the middle

classes science rather than technics is needed, because, when the

seeds of science are sown, technics as its fruit will appear at

the appointed time. Epictetus was wise when he told us to

observe that, though sheep eat grass, it is not grass but wool

that grows on their backs. Should, however, our grammar-
schools persist in their refusal to adapt themselves to the needs

of a scientific age, England must follow the example of other

European nations and found new modern schools in competition

with them. For, as Huxley has put it, we cannot continue in

this .age " of full modern artillery to turn out our boys to do battle

in it, equipped only with the sword and shield of an ancient

gladiator." In a scientific and keenly competitive age an e.x-

clusive education in the dead languages is a perplexing anomaly.

The flowers of literature should be cultivated and gathered,

though it is not wise to send men into our fields of industry to

gather the harvest when they have been taught only to cull the

poppies and to push aside the wheat.

IV. Scimce and the Universities.—The State has always felt

bound to alter and improve universities, even when their en-

dowments are so large as to render it unnecessary to support

them by public funds. When universities are poor, Parliament
gives aid to them from imperial ta.xation. In this country that

aid has been given with a verj' sparing hand. Thus the univer-

sities and colleges of Ireland have received about 30,000/. an-

nually, and the same sum has been granted to the four univer-

sities of Scotland. Compared with imperial aid to foreign

universities such sums are small. A single German university

like Strassburg or Leipsic receives about 40,000/. annually, or

10,000/. more than the whole colleges of Ireland or of Scot-

land. Strassburg, for instance, has had her university and its

library rebuilt at a cost of 711,000/., and receives an annual

subscription of 43,000/. In rebuilding the University of Strass-

burg eight laboratories have been provided, so as to equip it

fully with the modern requirements for teaching and research.'

Prussia, the most economical nation in the world, spends

391,000/ yearly out of taxation on her universities.

The recent action of France is still more remarkable. After

the Franco-German war the Institute of France discussed the

important question: " Pourquoi la France n'a pas trouve

d'hommes superieurs au moment du peril ? " The general

answer was. Because France had allowed university education

to sink to a low ebb. Before the great Revolution France had
twenty-three autonomous universities in the provinces. Napo-
leon desired to found one great university at Paris, and he
crushed out the others with the hand of a despot, and re-

modelled the last with the instincts of a drill-sergeant. The
central university sank so low than in 1S68 it is said that only
8000/. were spent for true academic purposes. Startled by the

intellectual sterility shown in the war, France has made gigantic

efforts to retrieve her position, and has rebuilt the provincial

colleges at a cost of 3,280,000/, while her annual budget for

their support now reaches half a million of pounds. In order

to open these provincial colleges to the best talent of France,
more than 500 scholarships have been founded at an annual cost

of 30,000/ France now recognises that it is not by the num-
ber of men under arms that she can compete with her great

neighbour Germany, so she has determined to equal her in

intellect. You will understand why it is that Germany was
obliged, even if she had not been willing, to spend such large

sums in order to equip the university of her conquered province,

Alsace-Lorraine. France and Germany are fully aware that

science is the source of wealth and power, and that the only way
of advancing it is to encourage universities to make researches

and to spread existing knowledge through the community.
Other European nations are advancing on the same lines.

Switzerland is a remarkable illustration of how a country can
compens.ite itself for its natural disadvantages by a scientific

education of its people. Switzerland contains neither coal nor
the ordinary raw materials of industry, and is separated from
other countries which might supply them by mountain barriers.

Yet, by a singularly good system of graded schools, and by the

' The cost of these laboratories has been as follows :—Chemical Institute,

35,000/ ; Physical Institute, 28,000/ ; Botanical Institute. 26,000/ ; Ob-
servatory, 25,000/ ; Anatomy. 42,000/ ; Clinical Surgery, 26,000/ ; Physio-
logical Chemistry, 16,000/. ; Physiological Institute, 13,900/.

great technical college of Zurich, she has become a prosperous

manufacturing country. In Great Britain we have nothing com-
parable to this technical college, either in magnitude or efficiency.

Belgium is reorganising its universities, and the State has freed

the localities from the charge of buildings, and will in future

equip the universities with efficient teaching resources out of

public taxation. Holland, with a population of 4,000,000 and

a small revenue of 9,000,000/., spends 136,000/. on her four

universities. Contrast this liberality of foreign countries in the

promotion of higher instruction with the action of our own
country. Scotland, like Holland, has four universities, and is

not very diflerent from it in population, but it only receives

30,000/ from the State. By a special clause in the Scotch

Universities Bill the Government asked Parliament to declare

that under no circumstances should the Parliamentary grant be

ever increased above 40,000/. According to the views of the

British Treasury there is a finality in science and in expanding

knowledge.
The wealthy universities of Oxford and Cambridge are

gradually constructing laboratories for science. The merchant

princes of Manchester have equipped their new Victoria Uni-

versity with similar laboratories. Edinburgh and Glasgow
Universities have also done so, partly at the cost of Government
and largely by private subscriptions. The poorer universities of

Aberdeen and St. Andrews are still inefficiently provided with

the modern appliances for teaching science.

London has one small Government college and two chartered

colleges, but is wholly destitute of a teaching university. It

would excite great astonishment at the Treasury if we were to

make the modest request that the great metropolis, with a

population of 4,000,000, should be put into as efficient

academical position as the town of Strassburg, with 104,000 in-

habitants, by receiving, as that town does, 43,000/. annually for

academic instruction, and 700,000/, for university buildings.

Still, the amazing anomaly that London has no teaching uni-

versity must ere long cease.

It is a comforting fact that, in spite of the indifference of

Parliament, the large towns of the kingdom are showing their

sense of the need of higher education. Manchester has already

its university. Nottingham, Birmingham, Leeds, and Bristol

have colleges more or less complete. Liverpool converts a dis-

used lunatic asylum into a college for sane people. Cardiff

rents an infirmary for a collegiate building. Dundee, by private

benefaction, rears a Baxter College with larger ambitions. All

these are healthy signs that the public are determined to have

advanced science teaching, but the resources of the institutions

are altogether inadequate to the end in view. Even in the few

cases where the laboratories are efficient for teaching purposes,

they are inefficient as laboratories for research. Under
these circumstances the Royal Commission on Science advo-

cated special Government laboratories for research. Such labora-

tories, supported by public money, are as legitimate subjects for

expenditure as galleries for pictures or sculpture ; but I think

that they would not be successful, and would injure science if

they failed. It would be safer in the meantime if the State

assisted universities or well-established colleges to found labora-

tories of research under their own care. Even such a proposal

shocks our Chancellor of the Exchequer, who tells us that this

country is burdened with public debt, and has ironclads to build

and arsenals to provide. Nevertheless our we.alth is proportion-

ally much greater than that of foreign States which are com-

peting with so much vigour in the promotion of higher education.

They deem such expenditure to be true economy, and do not

allow their huge standing armies to be an apology for keeping

their people backwards in the march of knowledge. France,

which in the last ten years has been spending a million annually

on university education, had a war indemnity to pay, and

competes successfully with this country in ironclads. Either all

foreign States are strangely deceived in their belief that the

competition of the world has become a competition of intellect,

or we are marvellously unobservant of the change which is

passing over Europe in the higher education of the people.

Preparations for war will not ensure to us the blessings and

security of an enlightened peace. Protective expenditure may
be wise, though productive expenditure is wiser.

' Were half the powers which fill the world with terror,

Were half the wealth bestowed on camps and courts.

Given to redeem the human mind from error

—

There were no need of arsenals and forts."

Universities are not mere storehouses of knowledge ; they are
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also conservatories for its cultivation. In Mexico there is a
species of ant which sets apart so:ne of its individuals to act as
honey-jars by monstrously extending their abdomens to store the
precious fluid till it is wanted by the community. Professors in

a university have a higher function, because they ought to make
new honey as well as to store it. The widening of th; bounds
of knowledge, literary or scientific, is the crowning glory of
university life. Germany unites the functions of teaching and
••esearch in the universities, while France keeps them in separate
institutions. The former system is best adapted to our habits,

but its condition for success is that our science chairs should be
•greatly increased so that teachers should not be wholly absorbed
:n the duties of instruction. Germany subdivides the sciences
into various chairs, and gives to the profess irs special labora-
tories. It al.so makes it a condition for the higher honours of a

university that the candidates shall give proofs of their ability

to make original researches. Under such a system, teaching and
investigation are not incompatible. In the evidence before the
.Science Commission many opinions were given that scientific

men engaged in research should not bs burdened with the duties
of education, and there is much to be said in support of this

view when a single professor for the whole range of a physical
science is its only representative in a university. But I hope
that such a system will not long continue, for if it do we must
occupy a very inferior position as a nation in the intellectual

competition of Europe. Research and education in limited
branches of higher knowledge are not incompatible. It is true
that Galileo complained of the burden imposed upon him by his

numerous astronomical pupils, though few other philosophers
have echoed this complaint. Newton, who produced order in

worlds, and Dalton, who brought atoms under the reign of order
and nurnber, rejoiced in their pupils. Lalande spread astronomers
as Liebig spread chemists, and Johannes Midler biologists, all

•over the world. Laplace, La "Grange, Dulong, Gay Lussac,
Berthollet, and Dumis were professors as well as discoverers in

France. In England our discoverers have generally been teachers.
In fact, I recollect only three notable examples of men who were
not—Boyle, Cavendish, and Joule. It was so in ancient as well
as in modern times, for Plato and Aristotle taught and philo-
sophised. If you do not make the investigator a schoolmaster,
as Dalton was, and as practically our professors are at the present
time, with the duty of teaching all branches of their sciences,
the mere elementary truths as well as the highest generalisations
being comjiressed into a course, it is well that they should be
brought into contact with the world in which they live, so as to
know its wants and aspirations. They could then quicken the
pregnant minds around them, and extend to others their own
power and love of research. Goethe had a fine perception of
this when he wrote

—

Wer in der Weltgeschichte lebt,

\Ver in die Zeiteii schaut, und strebt,
Nur der ist werlh. zu sprechen uni zu dicMen-

Our universities are still far from the attainment of a proper
combination of their resources between teaching and research.

Even O-xford and Cambridge, which have done so much in recent
years in the equipment of laboratories and in adding to their

.scientific staff, are still far behind a second-class German univer-

sity.
^
The professional faculties of the English universities are

growing, and will diffuse a greater taste for science among their
students, though they may absorb the time of the limhed pro-
fessoriate so as to prevent it advancing the boundaries of know-
ledge. Professional faculties are absoUitelv essential to the
existence of universities in poor countries like Scotland and
Ireland. This has been the case from the early days of the
Bologna University up to the present time. Originally univer-
sities arose not by mere bulls of popes, but as a response to the
strong'desire of the professional classes to dignify their crafts by
real knowledge. If their education had been limited to mere
technical schools li'ie the Medical School of Salerno which
flourished in the eleventh century, length but not breadth would
have been given to education. So the universities wisely joined
culture to the professional sciences. Poor countries like Scotland
and Ireland must have their academic systems based on the pro-
fessional faculties, although wealthy univer>ities like Oxford and
Cambridge may continue to have them as mere supplements to
a more general education. A greater liberality of support on
the part of the State in the establishment of chairs of science,
for the sake of scien^re and not merely for the teaching of the
professions, would enable the poorer universities to take their
part in the advancement of knowledge.

I have already alluded to the foundation of new colleges in
different parts of the kingdom. Owens College has worthily
developed into the Victoria University. Formerly she depended
for degrees on the University of London. No longer will she
be like a moon reflecting cold and sickly rays from a distant
luminary, for in future she will be a sun, a centre of intelligence,

warming and illuminating the regions around her. The other
colleges which have formed themselves in large manufacturing
districts are remirkable expressions from them that science must
be promoted. Including the colleges of a high class, such as

University College and King's College in London, and the three
Queen's Colleges in Ireland, the aggregate attendance of students
in colleges without university rank is between nine and ten
thousand, while that of the universities is fifteen thousand. No
doubt some of the provincial colleges require considerable im-
provement in their teaching methods ; sometimes they unwisely
aim at a ftiU university curriculum when it would be better for

them to act as faculties. Still, ithey are all growing in the spirit

of self-help, and some of them are destined, like Owens College,

to develop into universities. This is not a subject of alarm to

levers of education, while it is one of hope and encouragement
to the great centres of industry. There are too few autonomous
universities in England in proporlion to its population. While
Sc itland, with a population of 3! millions, has four universities

with 6500 students, England, with 26 millions of people, has

only the same number of teaching universities with 6000 students.

Unlesi English colleges have such ambition, they may be turned

into mere mills to grind out material for examinations and compe-
titions. Higher colleges should always hold before their students

that knowledge, for its own sake, is the only object worthy of

reverence. Beyond college life there is a land of research flow-

ing with milk and honey for those who know hoiv to cultivate it.

Colleges should at least show a Pisgah view of this Land of

Promise, which stretches far beyond the Jordan of examinations

and competitions.

V. Science and Industry.—In the popular mind the value of

science is measured by its applications to the useful purposes of

life. It is no doubt true that science wears a beautiful aspect

when she confers practical benefits upon man. But truer rela-

tions of science to industry are implied in Greek mythology.

Vulcan, the god of industry, wooed science, in the form of

Minerva, with a passionate love, but the chaste goddess never

married, although she conferred upon mankind nearly as many
arts as Prometheus, who, like other inventors, saw civilisation

progressing by their use while he lay groaning in want on Mount
Caucasus. The rapid development of industry in modem days

depends on the applications of scientific knowledge, while its

slower growth in former times was due to experiments being

made by trial and error in order to gratify the needs of man.

Then an experiment was less a questioning of Nature than an

exercise on the mind of the experimentalist. For a true ques-

tioning of Nature only arises when intellectual conceptions of

the causes of phenomena attach themselves to ascertained facts

as well as to their natural environments. Much real science

had at one time accumulated in Egypt, Greece, Rome, and
Arabia, though it became obscured by the intellectual darkness

which spread over Europe like a pall for many centuries. The
mental results of Greek science, filtered through the Romans
and Arabians, gradually fertilised the soil of Europe. Even in

ages which are deemed to be dark and unprolific, substantial

thjugh slow progress was made. By the end of the fifteenth

century the mathematics of the Alexandrian school had become

the possession of Western Europe ; Arabic numerals, algebra,

trigonometry, decimal reckoning, and an improved calendar

having been added to its stock of knowledge. The old dis-

coveries of Democritus and Archimedes in physics, and of

Hipparchus and Ptjlemy in astronomy, were producing their

natural developments, though with great slowness. Many manu-

factures, growing chiefly by experience, and occasionally

lightened up by glimmerings of science throughout the pre-

vailing darkness, had arisen before the sixteenth century. A
knowledge of the properties of bodies, though scarcely of their

relations to each other, came through the labours of the

alchemists, who had a mighty'impulse to work ; for by the

philosopher's stone, often not larger than half a rape's seed, they

hoped to attain the three sensuous conditions of human enjoy-

ment—gold, health, and immortality. By the end of the

fifteenth century many important manufactures were founded

by empirical experiment, with only the uncertain guidance of

science. Among these were the compass, printing, paper, gun-
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powder, guns, watches, forks, knitting-needles, horseshoes, bells,

wood-cutting and copper-engraving, wire-drawing, steel, table

glass, spectacles, microscopes, glass mirrors backed by amalgams
of tin and lead, windmills, crushing and saw mills. These im-

portant manufactures arose from an increased knowledge of facts,

arcamd which scientific conceptions were slowly concreting.

Aristotle defines this as science when he says, " Art begins

when, from a great number of experiences, one general concep-

tion is formed which will embrace all similar cases." Such con-

ceptions are formed only when culture developes the human
mind and compels it to give a rational account of the world, in

which man lives, and of the objects in and around it, as well as

of the phenomena which govern their action and evolution.

Though the accumulation of facts is indispensable to the growth
of science, a thousand facts are of less value to human progress

than is a single one when it is scientifically comprehended, for

it then becomes generalised in all similar cases. Isolated facts

may be viewed as the dust of science. The dust which floats in

the atmosphere is to the common observer mere incoherent

matter in a wrong place, while to the man of science it is all-

important when the rays of heat and light act upon its floating

particles. It is by them that clouds and rains are influenced ; it

is by their selective influence on the solar waves that the blue

of the heavens and the beauteous colours of the sky glorify all

Nature. So, also, a'certained though isolated facts, forming the

dust of science, become the reflecting media of the light of

knowledge, and cause all Nature to assume a new aspect. It is

with the light of knowledge that we are enabled to question

Nature through direct experiment. The hypothesis or theory

which induces us to put the experimental question ma) be right

or wrong ; still, prudms questio diinidntm scUntiiE est—it is half

way to knowledge when you know what you have to inquire.

Davy described hypothesis as the mere scaffolding of science,

useful to build up true knowledge, but capable of being put up
or taken down at pleasure. Undoubtedly a theory is only tem-
porary, and the reason is, as Bacon has said, that the man of

science " loveth truth more than his theory.'' The changing
theories wh'ch the world despises are the leaves of the tree of

science drawing nutriment to the parent stems, and enabling it

to put fortli new branches and to pr.xluce fruit ; and though the

leaves fail and decay, the very products of decay nourish the
roots of the tree and reappear in the new leaves or theories which
succeed.

When the questioning of Nature by intelligent experiment has
raised a system of science, then those men who desire to apply
it to industrial inventions proceed by the same methods to make
rapid progress in the arts. They also must have means to

compel Nature to reveal her secrets. /Eneas succeeded in his

great enterprise by plucking a golden branch from the tree of
science. Armed with this even dread Charon dared not refuse

a passage across the Styx ; and the gate of the Elysian fields was
unbarred when he hung the branch on its portal. Then new
aspects of Nature were revealed

—

It is by carrying such a golden branch from the tree of science
that inventors are able to advance the arts. In illustration of
how slowly at first aud how rapidly afterwards science and its

applications arise, I will take only two out of thousands of
examples which lie ready to my hand. One of the most familiar

instances is air, for that surely should have been soon understood
if man's unaided senses are sufficient for knowledge. Air has
been under the notice of mankind ever since the first man drew
his first breath. It meets him at every turn ; it fans him with
gentle breezes, and it buftets him with storms. And yet it is

certain that this familiar object—air—is very imperfectly under-
stood up to the present time. We now know by recent re-

searches that air can be liquefied by pressure and cold ; but as

a child still looks upon air as nothing, so did man in his early
state. A vessel filled with air was deemed to be empty. But
man, as soon as he began to speculate, felt the importance of
air, and deemed it to be a soul of the world upon which
the respiration of man and the god-like quality of fire de-
pended. Yet a really intelligent conception of these two
essential conditions to man's existence—respiration and com-
bustion—was not formed till about a century ago (1775).
No doubt long before that time there had been abundant
speculations regarding air. Anaximenes, 548 years before
Christ, and Diogenes of Apollonia, a century later, studied
the properties of air so far as their senses would allow

them
; so, in fact, did Aristotle. Actual scientific experiments

were made on air about the year 1 100 by a remarkable Saracen,
Alhazen, who ascertained important truths which enabled
GaUleo, Torricelli, Otto de Guericke, and others at a later
period to discover laws leading to important practical applica-
tions. Still there was no intelligent conception as to the com-
position of air until Priestley in 1774 repeated, with the light of
science, an empirical observation which Eck de Sulbach had
made 300 years before upon the union of mercury with an in-
gredient of air and the decomposition of this compound by heat.
This experiment now proved that the active element in air is

oxygen. From that date our knowledge, derived from an in-
telligent questioning of air by direct experiments, has gone on
by leaps and bounds. The air, which mainly consists of nitro-
gen and oxygen, is now known to contain carbonic acid,
ammonia, nitric acid, ozone, besides hosts of living organisms
which have a vast influence for good or evil in the economy of
the world. These micro-organisms, the latest contribution to
our knowledge of air, perform great analytical functions in
organic nature, and are the means of converting much of its

potential energy into actual energy. Through their action on
dead matter the mutual dependence of plants and animals is

secured, so that the air becomes at once the grave of organic
death and the cradle of organic life. No doubt the ancients
suspected this without being able to prove the dependence.
Euripides seems to have seen it deductively when he describes
the results of decay :

—

" Then that which springs from earth, to earth returns.
And that which ttraws its being from the sky
Rises again up to the skyey height."

The consequences of the progressive discoveries have added
largely to our knowledge of life, and have given a marvellous
development to the industrial arts. Combustion and respiration
govern a wide range of processes. The economical use of fuel,

the growth of plants, the food of animals, the processes of hus-
bandry, the maintenance of public health, the origin and cure of
disease, the production of alcoholic drinks, the processes of
making vinegar and saltpetre—all these and many other kinds
of knowledge have been brought under the dominion of law. No
doubt animals respired, fuel burned, plants grew, sugar fer-

mented, before we knew how they depended upon air. But as

the knowledge was empirical it could not be intelligently

directed. Now all these processes are ranged in order under a

wise economy of Nature, and can be directed to the utilities of
life; tor it is true, as Swedenborg says, that human "ends
always ascend as Nature descends. " There is scarcely a large
industry in the world which has not received a mighty impulse-
by the better knowledge of air acquired within a hundred years.

If I had time I could show still more strikingly the industrial

advantages which have followed from Cavendish's discovery of

the composition of water. I wish that I could have done this,

because it was Addision who foolishly said, and Paley who as

unwisely approved the remark, " that mankind required to

know no more about water than the temperature at which it

froze and boiled, and the mode of making steam."
When we examine the order of progress in the arts, even

before they are illumined by science, their improvements seem
to be the resultants of three conditions :

(i) The substitution of natural forces for brute animal power,
as when Hercules used the waters of the Alpheus to cleanse the

Augean stables ; or when a Kamchadal of Eastern Asia, who
has been three years hollowing out a canoe, finds that he can do
it in a few hours by fire.

(2) The economy of time, as when a calendering machine
produces the same gloss to miles of calico that an African savage
gives to a few inches by rubbing it with the shell of a snail ; or

the economy of production, as when steel pens, sold when first

introduced at one shilling apiece, are now sold at a penny per
dozen ; or when steel rails, lately costing 45/. per ton, can now
be sold at 5/.

(3) Methods of utilising waste products, or of endowing them
with properties which render them of increased value to industry,

as when waste scrap iron and the galls on the oak are converted
into ink ; or the badly-smelling waste of gasworks is transformed
into fragrant essences, brilliant dyes, and fertilising manure ; or

when the effete matter of animals or old bones is changed into

lucifer-matches.

AU three results are often combined when a single end is

obtained—at all events, economy of time and production in-

variably follows when natural forces substitute brute animal
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force. In industrial progress the sweat of the brow is lessened

by the conceptions of the brain. How exultant is the old Greek
poet, Antipater/ when women are relieved of the drudgery of

turning the grindstones for the daily supply of corn. " Woman !

you who have hitherto had to grind corn, let your arms rest for

the future. It is no longer for you that the birds announce by
their songs the dawn of the morning. Ceres has ordered the
water-nymphs to move the heavy millstones and perform your
labour." Penelope had twelve slaves to grind com for her small
household. During the most prosperous time of Athens it was
estimated that there were twenty slaves to each free citizen.

Slaves are mere machines, and machines neither invent nor
discover. The bondmen of the Jews, the helots of Sparta, the
captive slaves of Rome, the serfs of Europe, and uneducated
labourers of the present day who are the slaves of ignorance,
have added nothing to human progress. But as natural forces

substitute and become cheaper than slave labour, liberty follows
advancing civilisation. Machines require educated superin-
tendence. One shoe factory in Boston by its machine does the
work of thirty thousand shoemakers in Paris who have still to

go through the weary drudgery of mechanical labour. The
steam power of the world, during the last twenty years, has
risen from Ili million to 29 million horse-power, or 152 per
cent.

Let me take a single example of how even a petty manu-
facture improved by the teachings of science affects the comforts
and enlarges the resources of mankind. When I was a boy the
only way of obtaining a light was by the tinder-box, with its

quadruple materials, flint and steel, burnt rags or tinder, and a
sulphur match. If everything went well, if the box could be
found aud the air was dry, a light could be obtained in two
minutes

; but very often the time occupied was much longer,
and the process became a great trial to the serenity of temper.
The consequence of this was that a fire or a burning lamp was
kept alight through the day. Old Gerard, in his herbal, tells us
how certain fungi » ere used to carry fire from one part of the
country to the other. The tinder-box long held its position as
a great discovery in the arts. The PyxiJicula if;niana of the
Romans appears to have been much the same implement,
though a little ruder, than the flint and steel which Philip the
Good put into the collar of the Golden Fleece in 1429 as a repre-
sentation of high knowledge in the progress of the arts. It con-
tinued to prevail till :833, when phosphorus matches were
introduced, though I have been amused to find that there are a
few venerable ancients in London who still stick to the tinder
box and for whom a few shops keep a small supply. Phosphorus
was no new discovery, for it had been obtained by an Arabian
called Bechel in the eighth century. However it was forgotten,
and was rediscovered by Brandt, who made it out of very
stinking materials in 1669. Other discoveries had, however, to
be made before it could be used for lucifer matches. The science
of combustion was only developed on the discovery of oxygen a
century later. Time had to elapse before chemical analysis
showed the kind of bodies which could be added to phosphorus
so as to make it ignite readily. So it was not till 1833 that
matches became a partial success. Intolerably bad they then
were, dangerously inflammable, horribly poisonous to the
makers, and injurious to the lungs of the consumers. It required
another discovery, by Schrbtter in 1845, to change poisonous
wa.xy into innocuous red-brick phosphorus in order that these
defects might be remedied, and to give us the safety-match of
the present day. Now what have these successive discoveries in
science done for the nation, in this single manufacture, by an
economy of time ? If before 1833 we had made the same
demands for light that we now do, when we daily consume
eight matches per head of the population, the tinder-box could
have supplied the demand under the most favourable conditions
by an expenditure of one quarter of an hour. The lucifer-match
supplies a light in fifteen seconds on each occasion, or in two
minutes for the whole day. Putting these differences into a year
the venerable ancient who still sticks to his tinder-box would
require to spend ninety hours yearly in the production of light,
while the user of lucifer-matches spends twelve hours ; so that
the latter has an economy of seventy-eight hours yearly, or
about ten working days. Measured by cost of production at one
shilling and sixpence daily, the economy of time represented in
money to our population is twenty-six millions of pounds
aiinually. This is a curious instance of the manner in which
science leads to economy of time and wealth even in a small

* •' Analecta Vetenim Gra;corum," Epig. 39, vol. ii. p. iiq.

manufacture. In larger industries the economy of time and labour
produced by the application of scientific discoveries is beyond
all measurement. Thus the discovery of latent heat by Black
led to the inventions of Watt ; while that of the mechanical
equivalent of heat by Joule has been the basis of the progressive

improvements in the steam-engine which enables power to be
obtained by a consumption of fuel less than one-fourth the

amount used twenty years ago. It may be that the engines of

Watt and Stephenson will yield in their turn to more economical
motors ; still they have already expanded the wealth, resources,

and even the territories of England more than all the battles

fought by her soldiers or all the treaties negotiated by her
diplomatists.

The coal which has hitherto been the chief source of power
probably represents the product of five or six million years

during which the sun shone upon the plants of the Carboniferous
period, and stored up its energy in this convenient form. But
we are using this conserved force wastefuUy and prodigally ; for

although horse power in steam-engines has so largely increased

since 1864, two men only now produce what three men did at

that date. It is only three hundred years since we became a
manufacturing country. According to Prof. Dewar, in less than
two hundred years more the coal of this country' will be wholly
exhausted, and in half that time will be diflicult to procure.

Our not very distant descendants will have to face the problem
—What will be the condition of England without coal ? The
answer to that question depends upon the intellectual develop-

ment of the nation at that time. The value of the intellectual

factor of production is continually increasing ; while the values

of raw material and fuel are lessening factors. It may be that

when the dreaded time of exhausted fuel has arrived, its impor-
tation from other coal-fields, such as those of New South Wales,
will be so easy and cheap, that the increased technical education

of our operatives may largely over-balance the disadvantages of

increased cost in fuel. But this supposes that future Govern-
ments in England will have more enlightened views as to the

value of science than past Governments have possessed.

Industrial applications are but the overflowings ofscience welling

over from the fulness of its measure. Few would ask now, as

was constantly done a few years ago, "What is the use of an
abstract discovery in science?" Faraday once answered this

question by another, "What is the use of a baby?" Yet
around that baby centre all the hopes aud sentiments of his

parents, and even the interests of the State, which interferes in

its upbringing so as to ensure it being a capable citizen. The
processes of mind which produce a discovery or an invention are

rarely associated in the same person, for while the discoverer

seeks to explain causes and the relations of phenomena, the

inventor aims at producing new effects, or at least of obtaining

them in a novel and efiicient way. In this the inventor may
sometimes succeed without much knowledge of science, though
his labours are infinitely more productive when he understands
the causes of the effects which he desires to produce.

A nation in its industrial progress, when the competition of the

world is keen, cannot stand .still. Three conditions only are

possible for it. It may go forward, retrograde, or perish. Its

extinction as a great nation follows its neglect of higher educa-

tion, for, as described in the proverb of Solomon, "They that

hate instruction love death." In sociology, as in biology, there

are three states. The first of balance, when things grow neither

better nor worse ; the second that of elaboration or evolution, as

we see it when animals adapt themselves to their environments
;

and third, that of degeneration, when they rapidly lose the

ground they have made. For a nation, a state of balance is

only possible in the early stage of its existence, but it is im-

possible H'hen its environments are constantly changing.

The possession of the raw materials of industry and the exist-

ence of a surplus population are important factors for the growth
of manufactures in the early history of a nation, but afterwards

they are bound up with another factor— the apphcation of

intellect to their development. England could not be called a

manufacturing nation till the Elizabethan .age. No doubt coal,

iron, and wood were in abundance, though, in the reign of the

Plantagenets, they produced little prosperity. Wool was sent

to Flanders to be manufactured, for England then stood to

Holland as Australia now does to Yorkshire. The political

crimes of Spain, from the reign of Ferdinand and Isabella to

that of Philip III., destroyed it as a great manufacturing nation,

and indirectly led to England taking its position. Spain,

through the activity and science of the Arabian intellect, had
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acquired many important industries. Tlie Moors and the

Moriscoes, wlio had been in Spain for a period as long as from
the Norman Conquest of this country to the present date, were

banished, and with them departed the intellect uf Spain. Then
the invasion of the Low Countries by Philip II. drove the

Flemish m.anufacturers to England, while the French persecu-

tion of the Huguenots added new manufacturing experience, and
with them came the industries of cotton, wool, and silk.

Cotton mi.Kedwith linen and wool became freely used, but it was

only from 1738 to the end of the century that the inventions of

Wyatt, Arkwright, Hargreaves, Crompton, and Cartwright started

the wonderful modern development. The raw cotton was im-

ported froiii India or America, but that fact as regards cost was
a small factor in comparison with the intellect required to convert

it into a utility. Science has in the last hundred years altered

altogether the old conditions of industrial competition. She has

taught the rigid metals to convey and record our thoughts even

to the most distant lands, and, within less limits, to reproduce

our speech. This marvellous application of electricity has

diminished the cares and responsibilities of Governments, while

it has at the same time altered the whole practice of commerce.
To England steam and electricity have been of incalculable

advantage. The ocean, which once made the country insular

and isolated, is now the very life-blood of England, and of

the greater England beyond the seas. As in the human body
the blood bathes all its parts, and through its travelling corpuscles

carries force to all its members, so in the body politic of England
and its pelasgic extensions, steam has become the circulatory and
electricity the nervous system. The colonies, being young
countries, value their raw materials as their chief sources of

wealth. When they become older they will discover that it is

not in these, but in the culture of scientific intellect, that their

future prosperity depends. Older nations recognise this as the

law of progress more than we do ; or, as Jules Simon tersely

puts it
—"That nation which most educates her people will

become the greatest nation, if not to-day, certainly to-morrow."
Higher education is the condition of higher prosperity, and the

nation which neglects to develope the intellectual factor of pro-

duction must degenerate, for it cannot stand still. If we felt

compelled to adopt the test of science given by Comte, that its

value must be measured by fecundity, it might be prudent to

claim industrial iiiventions as the immediate fruit of the tree of

science, though only fruit which the prolific tree has shed. But
the test is untrue in the sense indicited, or rather the fruit,

according to the simile of Bacon, is like the golden apples

which Aphrodite gave to the suitor of Atalanta, who lagged in

his course by stooping to pick them up, and so lost the race.

The true cultivators of the tree of science must seek their own
reward by seeing it flourish, and let others devote their attention

to the possible practical advantages which may result from their

labours.

There is, however, one intimate connection between science

and industry which I hope will be more intimate as scientific

education becomes more prevalent in our schools and universi-

ties. .Abstract science depends on the support of men of leisure,

either themselves possessing or having provided for them the
means of living without entering into the pursuits of active

industry. The pursuit of science requires a superfluity of wealth
in a community beyond the needs of ordinary life. Such super-
fluity is also necessary for art, though a picture or a statue is a
saleable commodity, while an abstract discovery in science has
no immediate, or, as regards the discoverer, proximate com-
mercial N'alue. In Greece, when philosophical and scientific

speculation was at its highest point, and when education was
conducted in its own vernacular and not through dead languages,
science, irdustry, and commerce were actively prosperous.

Corinth carried on the manufactures of Birmingham and
Sheffield, while Athens combined those of Leeds, Staffordshire,

and London, for it had woollen manufactories, potteries, gold
and silver work, as well as shipbuilding. Their philosophers
were the soni of burghers, and sometimes carried on the trades

of their fathers. Thales was a travelling oil merchant, who
brought back science as well as oil from Egypt. Solon and his

great descendant Plato, as well as Zeno, were men of commerce.
Socrates was a stonemason ; Thucydides a gold-miner ; Aristotle

kept a druggist's shop until Alexander endowed him with the

wealth of Asia. All but Socrates had a superfluity of wealth,

and he was supported by that of others. Now, if our universi-

ties and schools created that love of science which a broad edu-
cation would surely inspire, our men of riches and leisure who

advance the boundaries of scientific knowledge could not be

counted on the fingers as they now are, when we think of Boyle,

Cavendish, Napier, Lyell, Murchison, and Darwin, but would
be as numerous as our statesmen and orators. Statesmen, with-

out a following of the people who share their views and back

their work, would be feeble indeed. But while England has

never lacked leaders in science, they have two few followers to

risk a rapid march. We might create an army to support our

generals in science, as Germany has done, and as France is now
doing, if education in this country would only mould itself to

the needs of a scientific age. It is with this feeling that Horace
Mann wrote: "The .action of the mind is like .the action of

fire : one billet of wood will hardly burn alone, though as dry as

the sun and north-west wind can make it, and though placed in

a current of air ; ten such billets will bum well together, but a

hundred will create a heat fifty times as intense as ten—will

make a current of air to fan their own flame, and consume even

greenness itself"

VI. Abstract Science the Condition for Progress.—The subject

of my address has been the relations of science to the public

weal. That is a very old subject to select for the year 1885.

I began it by quoting the words of an illustrious prince, the

consort of our Queen, who addressed us on the same subject

from this platform twenty-six years ago. But he was not the

first prince who saw how closely science is bound up with the

welfare of States. Ali, the son-in-law of Mahomet, the fourth

successor to the Caliphate, urged upon his followers that men of

science and their disciples give security to human progress. Ali

loved to say, " Eminence in science is the highest of honours,"

and " He dies not who gives life to learning." In addressing

you upon texts such as these my purpose was to show ho\y un-

wise it is for England to lag in the onward march of science

when most other European Powers are using the resources of

their States to promote higher education and to advance the

boundaries of knowledge. English Governments alone fail to

grasp the fact that the competition of the world has become a

competition in intellect. Much of this indifference is due to our

systems of education. I have ill fulfilled my purpose if, in

claiming for science a larger share in public education, I have in

any way depreciated literature, art, or philosophy, for every sub-

ject which adds to culture aids in human development. I only

contend that in public education there should be a free play to

the scientific faculty, so that the youths who possess it should

learn the richness of their possession during the educative pro-

cess. The same faculties which make a man great in any walk

of life—strong love of truth, high imagination tempered by

judgment, a vivid memory which can co-ordinate other facts

with those under immediate consideration— all these are quali-

ties which the poet, the philosopher, the man of literature, and

the man of science equally require and should cultivate through

all parts of their education as well as in their future careers. My
contention is that science should not be practically shut out from

the view of a youth while his education is in progress, for the

public weal requires that a large number of scientific men should

belong to the community. This is necessary because science has

impressed its character upon the age in which we live, and, as

science is not stationary, but progressive, men are required to

advance its boundaries, acting as pioneers in the onward march

of States. Human progress is so identified with scientific

thought, both in its conception and realisation, that it seems as

if they were alternative terms in the history of civilisation. In

literature, and even in art, a standard of excellence has been

attained which we are content to imitate because we have been

unable to surpass. But there is no such standard in science-

Formerly, when the dark cloud was being dissipated which had

obscured the learning of Greece and Rome, the diffusion of

literature or the discovery of lost authors had a marked influence

on advancing civilisation. Now, a Chrysoloras might teach

Greek in the Italian universities without hastening sensibly the

onward march of Italy ; a Poggio might discover copies of

Lucretius and Quintilian without exercising a tithe of the influ-

ence on modern life that an invention by Stephenson or Wheat-

stone would produce. Nevertheless, the divorce of culture and

science, which the present state of education in this country

tends t3 produce, is deeply to be deplored, because a cultured

intelligence adds greatly to the development of the scientific

faculty. My argument is that no amount of learning without

science suffices in the present state of the world to put us in a

position which will enable England to keep ahead or even on a

level with foreign nations as regards knowledge and itsapplications
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to the utilities of life. Take the example of any man of

learning, and see how soon the direct consequences resulting

from it disappear in the life of a nation, while the discoveries of

a man of science remain productive amid all the shocks of

empire. As I am in Aberdeen I remember that the learned

Dutchman Erasmus was introduced to England by the en-

couragement which he received from Hector Boece, the Prin-

cipal of King's College in this University. Yet even in the

case of Erasmus—who taught Greek at Cambridge and did so

much for the revival of classical literature as well as in the pro-

motion of spiritual freedom—how little has civilisation to ascribe

to him in comparison with the discoveries of two other Cam-
bridge men, Newton and Cavendish. The discoveries of New-
ton will influence the destinies of mankind to the end of the

world. When he established the laws by which the motions of

the great masses of matter in the universe are governed, he

conferred an incalculable benefit upon the intellectual develop-

ment of the human race. No great discovery flashes upon the

world at once, and therefore Pope's lines on Newton are only a

poetic fancy :

—

No doubt the road upon which he travelled had been long in

preparation by other men. The exact observations of Tycho
Brahe, coupled with the discoveries of Copernicus, Kepler, and

GaHleo had already broken down the authority of Aristotle and

weakened that of the Church. But though the conceptions of

the universe were thus broadened, mankind had not yet rid

themselves of the idea that the powers of the universe were still

regulated by spirits or special providences. Even Kepler moved
the planets by spirits, and it took some time to knock these

celestial steersmen on the head. Descartes, who really did so

n uch by his writings to force the conclusion that the planetary

movements should be dealt with as an ordinary problem in

mechanics, looked upon the universe as a machine, the wheels

of which were kept in motion by the unceasing exercise of a

divine power. Yet such theories were only an attempt to regu-

late the universe by celestial intelligences like our own, and by

standards within our reach. It required the discovery of an all-

pervading law, universal throughout all space, to enlarge the

thoughts of men, and one which, while it widened the concep-

tions of the universe, reduced the earth and solar system to true

dimensions. It is by the investigation of the finite on all sides

that we obtain a higher conception of the infinite—

Ecclesiastical authority had been already undermined by earnest

inquirers, such as Wyclifte and Huss, before Luther shook the

pillars of the Vatican. They were removers of abuses, but

were confined within the circles of their own beliefs. Newton's
discovery cast men's minds into an entirely new mould, and
levelled many barriers to human progress. This intellectual

result was vastly more important than the practical advantages

of the discovery. It is true that navigation and commerce
mightily benefited by our better knowledge of the motions of

the heavenly bodies. S'ill these benefits to humanity are in-

comparably less in the history of progress than the expansion of

the human intellect which followed the withdrawal of the cramps
that confined it. Truth was now able to discard authority, and
marched forward without hindrance. Before this point was
reached Bruno had been burned, Galileo had objured, and both

Copei nicus and Descartes had kept back their writings for fear

of offending the Church.
The recent acceptance of evolution in biology has had a like

effect in producing a far profounder intellectual change in human
thought than any mere impulse of industrial development.
Already its application to sociology and education is recog-

nised, but that is of less import to human progress than the

broadening of our views of Nature.
Abstract discovery in science is then the true foundation upon

which the superstructure of modern civilisation is built ; and
the man who would take part in it should study science, and, if

he can, advance it for its own sake and not for its applications.

Ignorance may walk in the p.ath lighted by advancing know-
ledge, but she is unable to follow when science passes her, for,

like the foolish virgin, she has no oil in her lamp.
An established truth in science is like the constitution of an

atom in matter—something so fixed in the order of things that

it has become independent of further dangers in the struggle for

existence. The sum of such truths forms the intellectual treasure

which descends to each generation in hereditary succession.

Though the discoverer of a new tiuth is a benefactor to humanity,
he can give little to futurity in comparison with the wealth of

knowledge which he inherited from the past. We, in our
generation, should appreciate and use our great possessions

—

SECTION A.

MATHEMATICAL AND PHYSICAL SCIEN'CE.

Opening Address by Prof. G. Chrystal, M.A., F.R.S.E.,
President of the Section.

When a man finds himself unexpectedly in some unusual
situation his first impulse is to look around and see how others

have done in like circumstances. I have accordingly run through
the addresses of my predecessors in the honourable office of

president of Section A, which is fated this year to be filled some-
what unworthily. This examination has, I am bound to say,

comforted me not a little. I have found precedents for all kinds

of addresses, long and short, even apparently for none at all.

The variety of subjects is alfo suggestive of great latitude. I

have found reviews of the progress of mathematical and physical

science, discussions of special scientific subjects, dissertations on
the promotion of scientific research, and on the teaching and
diffusion of science, all chosen in their turn for the subjects of

this opening address.

Following some of the most eminent of my forerunners, I pro-

pose to be brief ; following the last of them. Prof. Henrici,

I shall take for my subject, so far as I have one, the Diffusion of

Scientific Knowledge. Apart from the fact that Prof. Henrici's

address greatly interested me, and that I find many of his con-

clusions in agreement with the results of my own experience, and
that, therefore, I wish to second him with all my power, I have
other reasons for this choice. For more than Iialf the year I am
employed with absolute continuity in teaching mathematics, and
it has happened for the last eight years or so that the other half

has been mainly occupied in a variety of ways with science-

teaching generally. This is the thing concerning which I have
had most experience, and I hold it to be the most respectful

course towards my audience to speak to them on the subject that

I know best.

Ever since I began to study science I have been deeply in-

terested in the question of how it could best be taught. I believe

my meditations in that direction were awakened by some un-

successful boyish efforts to apply to the satisfaction of a plough-

man, who was my friend and confidant, certain princij^les of

natural philosophy to explain the action of his plough. Wisely
and unwisely I have always been ardent about the improvement
of scientific teaching. I was so long before I dreamt that I should

one day be called upon to put my ideas through the cold ordeal

of practice. It would not be becoming that I should speak at

any time, more particularly to-day, regarding the success of my
own eftbrts, or even regarding my alternate fits of hopefulness

and despair. It is enough to say that, in such a cause.

The British Association, by its title, exists for the adv.ancement

of science. Now, I hold that one of the essential conditions for

that advancement is the existence of a scientific public—a public,

like the Athenians of old, eager to hear and tell of some new
truth ; eager to discuss and eager to criticise ; ready to appreciate

what is novel ; to receive it if sound, to reject it if unsound. It

is to such a public that the British Association appeals, and
certainly in the past it has not found its public wanting in

generosity. \\'hat I should wish to see is Ifss of mere friendly

onlooking and more participation in the dance.

I am not speaking now merely of a professional public, such

as is so prominent in Germany for instance, made up of teachers

and others professionally concerned with science. I refer mainly

to that amateur but truly expert public which has always been so

honourable a feature of English science, as examples of which I

may mention Boyle and Cavendish in former days, and Joule

and Spottiswoode in our own. It is quite true that much of that

scientific public came in days of yore from the leisured class,

whose ratio to the rest of the nation will not improbably decrease

in the course of our social development. I think, however, that

the loss we may thus sustain will be more than compensated by
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the conlinual increase of those who have received higher educa'

tion of soaie kind or other, and whose daily occupations give

ihem an interest, direct or indirect, in one or more branches of

science.

It may not be amiss to insist for a little on the a 1vantages to

science of a great body of men unofficially engaged in scientific

research, in writing regarding science, or even in merely turning

scientific matter over in their minds. It will not have escaped

the notice of those among you who have studied the history of

science, that few scientific ideas spring up suddenly without

previous trace or history. It is perfectly true that in many cases

some mind of unwonted breadth and firmness is required to

fu-mulate the new doctrine, and carry it to manifold fruition;

but a close examination always shows that the sprite was in the

air before the Prospero came to catch him. It is very striking to

notice, in the history of Algebra for instance, long periods in

which great improvements were eftected in the science, which
cannot be traced to any individual, but seem to hive been due
merely to the working of the minds of scientific men generally

upon the matter, one giving it this little turn, another that, in the

main always for the better. Like every other thing that has the

virtue of truth in it, science grows as it goes, not like the idle

gossiping tale by the casual accretion of heterogeneous matter,

but by the chemical combination of pure element with pure
element in reasonable proportion.

I know of no greater advantage for science than the existence

of an army of independent workers sufficiently enlightened for

self-criticism, who shall test the results and theories of their day.
Great and indispensable as are the uses of professional schools
of scientific workmen, they are open to one great and insidious

danger. The temptation there to swear by the word of the

master is often irresistible. Xot to speak of its being often the

readiest avenue to fam; and profit, it is the perfectly natural

consequence of the contact of smaller mind with greater.

There are few things where the want of an enlightened
scientific public strikes an expert more than the matter of scientific

text-books. If the British public were educated as it ought to

be, publishers would not be able to palm of!" upon them in this

guise the ill-paid work of fifth-rate workmen so often as they do

;

nor would the scientific articles and reviews in popular journals
and magazines so often be written by men so palpably ignorant
of their subject.

We all have a great respect for the integrity of our British

legislators, whatever doubts may haunt us occasionally as to their

capacity in practical affairs. The ignorance of many of them
regarding some of the most elementary facts that bear on every-
day life is very surprising. Scientifically speaking, uneducated
themselves, they seem to think that they will catch the echo of
a fact or the solution of an arithmetical problem by putting their

ears to the sounding-shell of uneducated public opinion. When
I observe the process which many such people employ for arriving
at what they consider truth, I often think of a story I once heard
of an eccentri; German student of chemistry. This gentleman
was idle, but, like all his nation, systematic. When he had a
precipitate to weigh, instead of resorting to his balance, he would
go the round of the labaratory, hold up the test-tube before each
of his fellow-students in turn, and ask him to guess the weight.
He then set dDwn all the replies, took the average, and entered
the result in his analysis.

I will not take up your time in insisting upon the necessity of
the diffusion of science among that large portion of the public
who are, or ought to be. appliers of scientific knowledge to prac-
tical life. That part of my theme is so obvious, and has been of
late so much dwelt upon, that I may pass it by, and draw your
attention to another place in which the shoe pinches. All of you
who have taken any practical interest in the organisation of our
educational institutions must be aware of the great difficulty in
securing the services of non-professional men of suflicient scien-
tific knowledge to act on School Boards, and undertake the
direction of our higher scho:)ls. It is no secret among those who
carefully watch the course of the times in these matters that our
present organisation is utterly insufficient ; that it has not solved,
and shows every day less likelihood of solving, the problems of
higher education. This arises, to a great extent, from the fact
that a scientifically educated public of the extent presupposed by
the organisation really does not at present exist.

If the existence of a great scientific public be as important as
I think I have shown it to be, it must be worth while to devote
a few moments to the consideration of the means we adopt to
produce it both in the rising and in the risen generation.

It would naturally be expected that we should look carefully

to the scientific education of our youth, to see that the best men
and the best means that could be had were devoted to it ; that

we should endeavour to make for them a broad straight road to

the newest and best of our scientific ideas ; that we should exer-

cise them when young on the best work of the greatest^nasters ;

familiarise them early with the great men and the great feats of

science, both of the past and of the present ; that we should avoid

retarding their progress by making the details and illustrations or

particular rules and methods end in themselves. Granting that

it is impossible to bring every learner within reach of the fullest

scientific knowledge of his time, it would surely be reasomable to

take care that the little way we lead him should not be alon.;

some devious by-path, but towards some eminence from which

he might at least see the promised land. The end of all scien-

tific training of the great public I take to be, to enable each

member of it to look reason and nature in the face, and judge for

himself what, considering the circumstances of his day, maybe
known, and not be deceived regarding what must to him remain

unknown. If this be so, surely the ideal of scientific education

which I have sketched is the right one : yet it is most certainly

not the ideal of our present system of instruction. To attain

conviction on that head it is sufficient to e.xamine the text-books

and examination papers of the day.

Let us confine ourselves for the present to the most elementary

of all the exact sciences, viz., geometry and algebra. These two,

although among the oldest, are, as Professor Cayley very justly

reminded the Association last year, perhaps the most progressive

and promising of all the sciences. Great names of antiquity are

associated "ith them, and in modern times an army of men of

genius have aided their advance. Moreover, it cannot be said

that this advance concerns the higher parts of these sciences

alone. On the contrary, the discoveries of Gauss, Lobat-

schewsky, and Riemann, and of Poncelet, Mobius, Steiner,

Chasles, and Von Standt, in geometry, and the labours of De
Morgan, Hamilton, and Grassman, not to mention many others,

in algebra, have thrown a flood of light on the elements of both

these subjects. What trace, of all this do we find in our school

books ? To be sure antujuily is stamped upon our geometry, for

we use the text-book of Euclid, which is some two thousand years

old ; but where can we point to the influence of moiem progress

in our geometrical teaching ? For our teaching of algebra, I am
afraid, we can claim neither the sanction of antiquity nor the

light of modern times. Whether we look at the elementary, or

at what is called the higher teaching of this subject, the result is

unsatisfactory. With respect to the former, my experience

justifies the criticism of Professor Henrici ; and I have no doubt

that the remedy he suggests would be effectual. In the higher

teaching, " hich interests me most, I have to complain of the

utter nei;lect of the all-important notion of algebraic form. I

found, when I first tried to teach University students co-ordinate

geometry, that I had to go back and teach them algebra over

again. The fundamental idea of an integral function of a cer-

tain degree, having a certain form and so many coefficients, was

to them as much an unknown quantity as the proverbial .t. I

found that their notion of higher algebra was the solution of

harder and harder equations. The curious thing is that many
examination candidates, who show great facility in reducing ex-

ceptional equations to quadratics, appear not to have the remotest

idea beforehand of the number of solutions to be expected ; and

that they will very often produce for you by some fallacious

mechanical process a solution which is none at all. In short,

the lo-'ic of the subject, which, both educationally and scienti-

fically" speaking, _is the most important part of it, is wholly

neglected. The whole training consists in example grinding.

What should have been merely the help to attain the end has

become the end itself. The result is that algebra, as we teach

it, is neither an art nor a science, but an ill-digested farrago of

rules, whose object is the solution of examination problems.

The history of this matter of problems, as they are called,

illustrates in a singularly instructive way the weak point of our

English system of education. They originated, I fancy, in tlie

Cambrid''e Mathematical Tripos Examination, as a reaction

against the abuses of cramming bookwork, and they have spread

into almost every branch of science teaching—witness test-

tubing in chemistry. At first they may have been a good thing ;

at alfevents the tradition at Cambridge was strong in my day,

that he that could work the most problems in three or two and a

half hours was the ablest man, and, be he ever so ignorant of bis

subject in its width and breadth, could afford to despise those
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less gifted witlithis particular kind of superficial sharpness. But,

in the end, came all to the same : we were prepared for problem-

working in exactly the same way as for bookwork. We were
directed to work through old problem papers, and study the style

and peculiarities of the day and of the examiner. The day and

the examiner had, in truth, much to do with it, and fashion

reigned in problems as in everj'thing else. The only difference

I could ever see between problems and bookwork was the

greater predominance of the inspiriting element of luck in the

former. This advantage was more than compensated for by the

peculiarly disjointed and, from a truly scientific point of view,

worthless nature of the training which was employed to cultivate

this species of mental athletics. The result, so far as problems
worked in examinations go, is, after all, very miserable, as the

reiterated complaints of examiners show ; the effect on the

examinee is a well-known enervation of mind, an almost incur-

able superficiality, which might be called Problematic Paralysis
•—a disease which unfits a man to follow an argument extending

beyond the length of a printed octavo page. Another lament-

able feature of the matter is that an enormous amount of

valuable time is yearly wasted in this country in the production

of these scientific trifles. Against the occasional working and
propounding of problems as an aid to the comprehension of a

subject, and to the starting of a new idea, no one objects, and it

has always been noted as a praiseworthy feature of English

methods, but the abuse to which it has run is most pernicious.

All men practically engaged in teaching who have learned

enough, in spite of the defects of their own early training, to

enable them to take a broad view of the matter, are agreed as to

the canker which turns everything that is good in our educa-

tional practice to evil. It is the absurd prominence of written

competitive examinations that works all this mischief. The end
of all education nowadays is to fit the pupil to be examined ; the

end of every examination not to be an educational instrument,

but to be an examination which a creditable number of men,
however badly taught, shall pass. We reap, but we omit to

sow. Consequently our examinations, to be what is called fair

—that is, beyond criticism in the newspapers—must contain

nothing that is not to be found in the most miserable text-book

that any one can cite bearing on the subject. One of my
students, for example, who was plucked in his M. A. examination,

and justly so if ever man was, by the unanimous verdict of three

examiners, wrote me an indignant letter because he believed, or

was assured, that the paper set by the examiners could not have
been answered out of Todhunter's Elementary Algebra. I have
nothing to say, of course, against that or any other text-book,

but who put it into the poor young man's head that the burden
lay with me to prove that the examination in question ought to

contain nothing but what is to be found in Todhunter's Elemen-
tary Algebra ? The course of this kind of reasoning is plain

enough, and is often developed in the newspapers with that

charming simplicity which is peculiar to honest people who are,

at the same time, very ignorant and very unthinking. First, it

follows that lectures should contain nothing but what is to be

found in every text-book ; secondly, lectures are therefore useless,

since it is all in the text-book ; thirdly, the examination should

allude to nothing that is not in the text-books, because that

would be unfair ; fourthly, which is the coach or crammer's de-

duction, there should be nothing in the text-book that is not

likely to be set in the examination. The problem for the writer

of a text-book has come now, in fact, to be this—to write a

book so neatly trimmed and compacted that no coach, on

looking through it, can mark a single passage which the candi-

date for a minimum pass can safely omit. Some of these text-

books I have seen, where the scientific matter has been, like the

lady's waist in the nursery song, compressed " so gent and sma',"

that the thickness of it barely, if at all, surpasses what is devoted

to the publisher's advertisements. We shall return, I verily

believe, to the Compendium of Martianus Capella. The result

of all this is that science, in the hands of specialists, soars higher

and higher into the light of day, while educators and the

educated are left more and more to wander in primeval

darkness.

When our system sets such mean ends before the teacher, and
encourages such unworthy conceptions of education, is it to be

wondered at that the cry arises that pupils degenerate beneath

even the contemptible standards of our examinations ? These
can hardly be made low enough to .suit the popular taste. It is no

merit of the system we pursue, but due simply to the better educated

among our teachers—men, many of them, who work for little

reward and less praise—that we have not come to a worse pass

already. Some even of the much-abused crammers have concep-

tions of a teacher's duty far higher than the system-mongers of

the day, whom it is their special business to outwit ; and it is but

fair to allow to such of these also as deserve it part of the credit

of stemming the torrent of degeneration. We place our masters

in positions such that their very bread depends upon their doing

what many of them know and will acknowledge to be wrong.
Their excuse is, "We do so and so because of the examina-

tion."

The cure for all this evil is simply to give effect to a higher

ideal of education in general, and of scientific education in par-

ticular. Science cannot live among the people, and scientific

education cannot be more than a wordy rehearsal of dead text-

books, unless we have living contact with the working minds of

living men. It takes the hand of God to make a great mind,

but contact with a great mind will make a little mind greater.

The most valuable instruction in any art or science is to sit at the

feet of a master, and the next best to have contact with another

who has himself been so instructed. No agency that I have ever

seen at work can compare for efficiency with an intelligent teacher,

who has thoroughly made his subject his own. It is by providing

such, and not by sowing the dragon's teeth of examinations, that

we can hope to raise up an intelligent generation of scientifically

educated men, who shall help our race to keep its place in the

struggle of nations. In the future we must look more to men
and to ideas, and trust less to mere systems. Systems have had

their trial. In particular, systems of examination have been tested

and found wanting in nearly every civilised country on the face

of the earth. Backward as we are here, we are stirring. The
University of London, after rendering a great sei-vice to the

country by forcing the older universities to give up the absurd

practice of restricting their advantages to persons professing a

particular shade of religious belief, has for many years pursued

its career as a mere examining body. It has done so with rare

advantages in the way of Government aid, efficient organisation,

and an unsurpassed staff of examiners. Yet it has been a failure

as an instrument for promoting the higher education—foredoomed

to be so, because, as I have said, you must sow before you can

reap. At the present time, with great wisdom, the managers of

that institution have set about the task of really fitting it out for

the great end that it professes to pursue. If they succeed in .so

doing, they will confer upon the higher education one of the

greatest benefits it has yet received. They have an opportunity

before them of dethroning the iron tyrant Examination which is

truly enviable. This movement is only one of the signs of the

times. Among the younger generation I find few or none that

have any belief in the " learn w hen you can and we will examine

you " theory ; and small wonder, for they have tasted the bitter-

ness of its fruit. Laissez faire as a method in the higher edu-

cation no longer holds its place, except in the minds of inexpe-

rienced elderly people, who cling, not unnaturally, to the views

and fashions which were young when they were so.

All the same, the task of reformation is not an easy one. Ex-

aminations have a strong hold upon us, for various reasons, some
good, some bad, but all powerful. In the first place, they came
in as an outlet from the system of patronage, which, with many
obvious advantages, some of which are now sorely missed, had

become unsuited to our social conditions. There is a certain

advantage in examinations from the organiser's point of view,

which any one who, like myself, has to deal with large quantities

of pretty raw material, will readily understand. Again, there is

an orderly bustle about the system that pleases the business-loving

eye of the Briton. Yearly the printed sheets go forth in every

corner of the land. The candidates meet and, in the solemn

silence of the examination hall, the inspector, the local magnate,

or the professor, sits, while for two or three busy hours the pens

go scratching over the paper. A feeling of thankfulness comes

over the important actor in this well-ordered scene, that the

younger generation have such advantages that their fathers never

knew. It is only when the answers are dissected in the examiner's

study that the rottenness is revealed underlying the fair outward

skin. But then the examiner must go by his standards ; he must

consider what is done elsewhere, and what is to be reasonably

expected. Accordingly he takes his report and quickly writes so

many per cent, passed. Then the chorus of leporting examiners

lift up their voices in wonderful concordance ; and all, perhaps

even the examiners, are comforted. There is something attrac-

tive about the whole thing that I can only compare to the pleasure

with which one listens to the hum of a busy factory or to the
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roaring of the forge and ringing of the anvil. But what avails

the hum of the factory if the product be shoddy, and what the

roar of the forge and the ring of the anvil if the metal we work
be base ?

In conclusion, let us consider for a moment what might be done
for the risen generation, who are too old to go formally to school,

and yet not too old to learn. In~ their education such bodies as

the British Association might be very helpful. Indeed, in the

past, the British Association has been very helpful in many ways.

It can point to an admirable series of reports on the progress of

science, for which every one who, like myself, has used them, is

very grateful. It is much to be desired that these reports should

be continued, and extended to many branches of science which
they have not yet covered.

The Association has at present, I believe, a committee of

inquiry into science-teaching generally. This is typical of a kind
of activity which the .\ssociation might very profitably extend.

This Association, with its long list of members bristling with the

names of experts in every science, not drawn from any clique or

particular centre, but indiscriminately from the whole land, might
take upon itself to look into the question of scientific text-books

and treatises. Even if it did not set up a censorship of the

scientific press, which might be an experiment of doubtful wis-

dom, although some kind of interference seems really wanted
now and then, it might set itself to the highly useful work of

filling the gaps in our scientific literature. There is nothing from
which the English student suffers so much as the want of good
scientific manuals. The fact is that the expense of getting up
such books in this country is so great, and the demand for them,
though steady, yet so limited, that it will not pay publishers to

issue them, let alone remunerate authors to write them. In my
student-days the scarcity was even greater than it is now, and
in fact then no one could hope to get even a reasonable acquaint-

ance with the higher branches of exact science unless he had
some familiarity with French or German at the very least—

a

familiarity which was rare among my fellow-students either in

England or in Scotland. Might not the British Association now
and then request some one fitted for the task to write a treatise

on such and such a subject, and offer him reasonable remuneration
for the time, labour, and skill required ?

Another field in which the Association might profitably extend
its labours appea'ft to me to be the furnishing of reports, from time
to time, on the teaching of science in other countries, and the

drawing up of programmes of instruction for the guidance of

schoolmasters and of those who are reading for their own instruc-

tion. There is no need to impose these programmes on any one.

I would leave as much freedom to the teacher as I would to the

private student. The programme drawn up by the Society for

the Improvement of Geometrical Teaching, for example, has
been very useful to me as a teacher, although I do not follow it

or any other system exclusively. The great thing is not to fall

asleep over any programme or system. For the matter of that,

Euclid would do very well in the earlier stages of school instruc-

tion at least, provided he were modernised, and judiciously dis-

carded at that part of the student's career where a lighter vehicle

and more rapid progress becomes necessary. In such programmes
as I contemplate the bearing of recent discovery on the elements
of the various sciences could be pointed out, and the general
public kept in this way from that gross ignorance into w hich they
are at present allowed to fall.

The British Association has of late, I believe, given its atten-

tion to the encouragement of local scientific activity. There can
be no doubt that much could be done in this w-ay that is not done
at present. The concentration of scientific activity in metro-
politan centres is beginning to have a depressing effect in Great
Britain. This is seen in the singularly unequal way in which
Government aid is distributed over the country. Large sums
are spent—sometimes we outsiders think not to the best purpose
•—through certain channels, simply because these channels happen
to have a convenient opening in some Government office in

London, or in some place in that important city which has easy
access 10 the ruling powers ; while applications on behalf of other

objects not less worthy are met with a refusal which is sometimes
barely courteous. The result is that local effort languishes, and
men of energy, finding that nothing can be done apart from
certain centres, naturally gravitate thither, leaving provincial

desolation to become more desolate.

I think our great scientific societies—the Royal Societies of

London and Edinburgh and the Royal Irish Academy—might
do more than they do at present to prevent this languishing of

local science, which is so prejudicial to the growth of a scientific

public. Besides their all-important publishing function, these

bodies have for a considerable time back been constituted into a

species of examining and degree-conferring bodies for grown-up

men. That is to say, their membership has been conferred upon

a principle of exclusion. Instead of any one being admitted yi\\o

is willing to do his best, by paying his subscription or otherwise,

to advance science, every one is excluded who does not come up

to the standard of a certain examining body. So far is this

carried in the case of the Royal Society of London, that there

is an actual competitive examination, on the result of which a

certain number of successful candidates are annually chosen.

Now, against this proceeding by itself I have nothing to say,

except that it appears to belong to the pupillary age both of men
and nations. It is not the honouring of the select few that I

think evil, but the exclusion of the unhonoured many. The
original intention in founding these societies was to promote the

advancement of science. How that is done by excluding any

one, be it the least gifted among us, who is honestly willing to

contribute his mite towards the great end, fairly passes my
comprehension. If it is thought necessary, for the proper culti-

vation of the scientific spirit among us, that the degree conferring

function should be continued, let there by all means be an inner

court of the temple, a place for titular immortals ; but let there

be also a court of the Gentiles, where those whose fate or whose

choice it is to serve science unadorned may find a modest recep-

tion. I believe that the adoption of this suggestion would

enormously extend the usefulness of our great scientific societies,

and give to their voice a weight which it never had before. At

all events, if the trammels of tradition, or some better reason

with which I am unacquainted, should prevent them from

broadening their basis in the way I indicate, nothing prevents

the British Association, with its more liberal constitution, from

considering what may be done for the scientific plebeian.

There is one other function of the British Association in

connection with which I wish to venture another suggestion.

During the annual meeting, scientific men have an opportunity

of making each other's acquaintance. Great men exchange ideas

with great men ; and, most important of all, young and little

men have a chance, rarely otherwise afforded, of taking a nearer

view of the great. What I would suggest for consideration is,

whether it might not be possible to form an organisation which

would in a certain sense carry this advantage through the whole

year. I have already alluded more than once to the difficulties

that the scientific public—and here I include professional men

generally, in fact all but the leaders of science—have in keeping

pace with recent advances. Would it not be possible to have an

arrangement enabling at least every large centre of the higher

education to have periodically the benefit of communion with

and instruction from the high priests of the various branches of

science ? How glad we, the teachers of science in Edinburgh

for example, would be to have a course of lectures once every

three or four years from Professors Cayley, Sylvester, Stokes,

Adams, Lord Rayleigh. In this way effect would be given to

the principle which cannot be too much insisted upon, that the

power of the spoken word far exceeds that of the written letter.

Not only should we learn from the mouths of the prophets them-

selves the highest truths of science, but the present generation

would thus come to know face to face, as living men, those whose

work will be the glor)' of their time and a light for future ages.

From the want of a proper circulating medium, the influence of

great scientific men very often does not develop until they and

the secrets of their insight have gone from among us. The

object of what I propose is to make these men more of a living

power in their own lifetime.

SECTION B

chemical science

Opening Address by Prof. Henry E. Armstrong, Ph.D.,

F.R.S., Sec C.S., President ok the Section

In the Chemical Section of the British Association for the

Advancement of Science the advancement of chemistry through-

out the British Empire must be a subject of commanding in-

terest. Signs of such advancement are not wanting : — the

rapid establishment of science colleges in one after another of

our large towns ; the establishment of the Society of Chemical

Industry, which now, only in the fifth year of its existence.
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numbers over 2,000 members ; the granting of a Royal charter to

the Institute of Chemistry ; the changes introduced at the London
University in the regulations for the D.Sc. degree ; the report of

the Royal Commission on Technical Education, in which the

value to chemical manufacturers of advanced chemical know-
ledge is so fully recognised ; the important conference on educa-

tion held at the Health Exhibition last year ; the recent agitation

to found a teaching university in London with adequate provision

for research—^surely all these are signs that the value of higher
education must and will, ere long, be generally recognised.

The neglect of chemical research in our British schools has
often been forcibly commented upon—of late, especially, by an
eminent past-President of this section, Dr. Perkin, whose opinion

is of peculiar value, as he is not only world renowned as a

chemist, but also as a manufacturer : indeed, as the founder of
two distinct important chemical industries. There can be no
doubt of the fact and of the dire consequences to our country of

such neglect : how is it, then, that such pronounced complaints
have been so coldly received ; that hitlierto they have produced
comparatively so little effect ; and that such slight encourage-
ment is being given to those who, notwithstanding the many
difficulties in their way, have steadfastly devoted themselves to

research work ? I question whether the value of such work has
yet been brought home to teachers generally, let alone the public :

the " cui bono?" cry is almost invariably met by pointing to

some discovery of great pecuniary value as the outcome of re-

search. This argument educationalists very properly refuse to

recognise. Too little has been said as to the cause of the neg-
lect so bitterly and p.operly complained of. Hence it is that I

propose again to take up what many may regard as a somewhat
threadbare theme.

Every one will agree with Prof. Sir Henry Roscoe, who in his

address last year to this Section said "that those who are to be-
come either scientifii: or industrial chemists should receive as

sound and extensive a foundation in the theory and practice of
chemical science as their time and abilities will allow, rather
than they should be fo/ct'd prema'urely^'—the italics are mine

—

" into the preparation of a new series of homologous compounds,
or the investigation of some special reaction, or of some possible

new colouring matter, though such work might doubtless lead to

publication." We must also cordially agree with him that the
aim should be, as he tells us his has been, " to prepare a yjung
man by a careful and fairly complete general training to fill with
intelligence and success a post either as teacher or industrial

chemist, rather than to turn out mere specialists, who, placed
under other conditions than those to which they have been
accustomed, are unable to get out of the narrow groove in which
they have been trained." If it were necessary to show that Sir

Henry Roscoe is a believer in research in its proper place, ample
proof would be aftbrJed by his statement, "that, far from under-
rating the educational advantages of working at original subject^,

he considers this sort | of training of the highest and best
kind, but only useful when founded upon a sound and general
basii.

"

But I venture to think that something has to be added in order
to completely define the position of those who deplore the slight

amount of original work which is being done in British labora-

tories. We maintain that no one can really " fill luilh inlelli-

gence and success a post either as teacher or industrial chemist "

who has not been trained in the methods of research ; and that,

owing to the neglect of research, the majority of students are of
necessity trained in a narrow groove. The true teacher and the
industrial chemist are daily called upon to exercise precisely

those faculties which are developed in the coarse of original in-

vestigation, and which it is barely possible—many would say,

perhaps with justice, it is impossible—to sufficiently cidtivate in

any other manner. In a works the chemist is scarcely required
as long as all goes well. The quality of the materials used or
produced can be controlled by purely routine processes of analysis

by the works analyst, or by well-trained laboratory boys. But
things never do go well for any long period of time : difficulties

are always arising
; obscure points have to be investigated ; and,

if the manufacturer understand his bu^ness, improvements have
to be effected—which cannot be done unless the conditions under
which he is working be understood, as well as the character of
the changes which are taking place. Investigation is therefore
necessary at every step. No amount of instruction, such as is

ordinarily given, in the mere theory and practice of chemical
science will confer the habits of mind, the acuteness of vision
auJ resourcefulness required of an efficient chemist in a works.

any more than the mere placing of the best tools in a workman's
hands will make him a skilful operator.

Such being our position, we maintain that it is essential to

make research an integral portion of the student's course in every
college which pretends to educate chemists. It will not suffice

occasionally to set a projiising student to investigate,' but a num-
ber of students, as well as the staff, must always be engaged in

original work : in fact, an atmosphere of research must peniade
the college. It cannot be too clearly recognised that it is this

which characterises and distinguishes the German schools at the
present time. The student does not learn so much from the one
special piece of work with which he is occupied, but a number
of his fellow-students being also similarly engaged, the spirit of
inquiry is rife throughout the laboratory : original literature is

freely consulted, and they thus become acquainted with the

methods of the old masters ; vigorous discussions take place,

not only in the laboratory, but also at that most useful institution,

the " Kneipe "
; the appearance of each new number of the

scientific periodicals is keenly welcomed ;—in fact, a proper spirit

of inquisitiveness is awakened and maintained, until it gradually

becomes a habit. Probably there is less actual routine teaching

done by the staff in the German schools than in our own. I am
proud to own my indebtedness to one of them, and I can without

hesitation say that I never truly realised what constituted the

science of chemistry until I came under its influence.

But to realise the state which I have pictured

—

to create an
atmjsphere of research in our science colleges in order that it may
he possible for our students to obtain complete training in chem-
istry, several things are required. In the first place, it will be

necessary that the students come to them better prepared than

they are at present : as a rule they are so ill-prepared that it is

very difficult, if not impossible, in the time at disposal to give

such preliminary instruction as is indispensable before higher

work can be attempted. Their mathematical knowledge is so

ill-digested that it is more often than not necessary to begin by
teaching simple proportion, and they look aghast at a logarithm

table. They cannot draw ; so far have we advanced in our

civilisation that the subject is more often than not an "extra"
in our schools. They understand a little French ; but German,
which may almost be called the language of modern science,

is indeed an unknown tongue to them. I do not complain of

their want of knowledge of science subjects, but of the un-

scientific manner in which they have been trained at school, and
especially of the manner in which their intellectual faculties have
become deadened from want of exercise, instead of developed
and sharpened. Too many have never acquired the habit of

working steadily and seriously ; they have not learnt to appre-

ciate the holiness of work,^ so that they render the office of

teacher akin to that of slave-driver instead of to that of friend.

What is perhaps worst is their marked inability, often amount-
ing to downright refusal, eitlier to take proper notice of what
happens in an experiment or to draw any logical conclusion from
an observation. Man is said to be a reasoning being, but my
experience as an examiner and teacher would lead me to believe

that this fact is altogether lost sight of by the average school-

master, who appears to confine himself almost exclusively to

the teaching of hard dry facts, and makes no attempt to cultivate

those very faculties which are supposed to characterise the

human race ; or he is so ill-prepared for his work that he fails

to understand his duty. These are harsh words, but the evil is

of such magnitude that it cannot be too plainly stated ; those

who, like myself, are brought full face to it fail in their duty if,

when opportunity occurs, they do not take occasion to call

attention to its existence.

Probably the only remedy—certainly the most effectual, and
that which can be most easily applied— is the introduction of a

rational syitem of practical science teaching into all our schools,

whatever their grade ; one effect would be that all the school

subjects would of necessity soon be taught in a more scientific

manner. I am not one of those who would eschew the teaching

of classics and I dD not wish to see sciance teaching introduced

into schools generally, in order that the students who come to

me may already have gained some knowledge of science : under
existing circumstances I jjrefer that they shall not ; but I desire

its introduction because the faculty of observing and of reasoning

from observation, and also Yrom experiment, is most readily

' In my experience, the behaviour of ordinar>' day male students is, in this

respect, particularly striking in comparison witti that of female and evening
students : the evening students, who come with a desire to learn, and the

female students are invariably most attentive, and make the fullest use of
the opportunities afforded them.
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developed by the study of experimental science : this faculty, which
is of such enormous practical value throughout life, being, I

believe—as I have said elseuhere—left uncultivated after the

most careful mathematical ard literary training. No one has

stated this more clearly than Charles Kingsley. We are told

that, speaking to the boys at Wellington College, he said :
" The

first thing for a boy to learn, after obedience and morality, is a

habit of observation—a habit of using his eyes. It matters little

what you use them on, provided you do use them. They say

knowledge is power, and so it is—but only the know ledge which
you get by observation. Many a man is very learned in books,

and has read for years and years, and yet he is useless. He knows
about all sorts of things, but he can't do them." This is precisely

our complaint—the average schoolboy may know a gOL d deal

about things-, but he can't do them. The ordinary school

system of training does not, in fact, develop the " wits,"

to use a popular and expressive term for the observing
and reasoning faculties ; but it is certain that the

wits require training. It is because the teaching of experi-

mental science tends to develop the wits that those among us

who know its power are so anxious for its introduction. This
cannot be too clearly stated, the popular view—to judge from
newspaper discussions—being apparently that science is to be
classed with " extras "

: that it is good for those who can afford

it, but can be dispensed with by those who cannot. This un-
doubtedly is true of the " science " which is taught the specialist,

and I fear even of much of the "science" which is at present

taught in schools : let us hope that ere long other views will

prevail when the object which it is sought to gain by teaching
science is made clear.

While blaming the schoolmaster for his neglect, it must not
be forgotten that the teaching of sciences in schools meets with
comparatively little encouragement at the hands of our examin-
ing; bodies and the universities. Again, examinations are too
often entrusted to those who have no educational experience,

and with most unfortunate results ; in no case, probably, is in-

experience so inexcusable as in an examiner. Too often, also,

the examinations are in the hands of pure specialists, who take
too formal a view of their duty, and expect from boys and girls

at school as much as from their own students, who are older and
devote more time to the work. Such examiners are prone to

discourage science by marking too severely ; and as their ques-
tions govern the teaching, instruction is given in schools without
due reference to educational requirements, and in a purely
technical style : this, I fear, is the effect of some of the
universities' local examinations.

I have it on good authority, that the recent changes in the
scheme of the examinations for admission at Sandhurst have
forced one large school, well known for the attention paid in it

to the teaching of science, to cease to give instruction in science
to those of its pupils who propose to compete at these examina-
tions, at once on their deciding to do so. Then, not only are
the science scholarships at the universities few in proportion,
but the great majority of students pass through their university
career without being called upon to gain I he slightest knowledge of
physical science : yet, moreofien than not, the teachers are chosen
from these. A large proportion become clergymen, and consider-
ing the demands upon them and the unbounded opportunities
which they have of imparting useful information, there cannot be
a doubt that to no other class of the community is a knowledge of
natural science likely to be of more value.^ Let us hope that
the time is near when our universities will no longer be open to

this reproach.- Whatever steps they may elect to take, it is

before all 'things important that -it be not forgotten that their
main purpose must be to influence the schools, so that experi-
mental science may be used as an educational weapon at the
most appropriate time, and not when the faculties to be fashioned

' " I sometimes dream," said Kingsley, "of a day when it will be con-
sidered necessary that every candidate for ordination should be required to
have passed creditably in at least one branch of physical science, if it be only
to_teach him the method of sound scientific thought."

* I learnt with the most lively satisfaction, but a few days .igo, that Dr.
Percival, the late head-master of Clifton College, speaking at a meeting of
Convocation at Oxford last term, said : "If twenty years ago this university
had said : from this time forward the elements of natural science shall take
their place in responsions side by side with the elements of mathematics, and
shall be equally obligatory, you would long ago have effected a revolution in
school education." This remark elicited some warm expressions of approval.
Dr. Percival has, I am sure, the approval of all science teachers, and he
will earn their gratitude, and deserve that of the public at large, if he can
succeed in inducing his university to take action in accordance with his
enlightened views.

by it have become atropliied through neglect, as I fear is too
often the case, ere the university is reached.
We must carefully guard against being satisfied with the mere

introduction of one or more science subjects into the school cur

riculum : some of those who strenuously advocate the introduc-

tion of science teaching perhaps do not sufficiently bear this in

mind. Chemistry, physics, &c. , may be—and I fear are, rnore

often than not—taught in such a way that it were better had no
attempt whatever been made to teach them. I hold that it is of

no use merely to set lads to prepare oxygen, c&c. , or to make ex-

periments which please them in proportion as they more nearly

resemble fireworks ; and it is not the duty of the schoolmaster

to train his boys as though they were to become cliemists, any
more than it is his duty to fit them to enter any other particular

profession or trade : the whole of the science teaching in a school

should be subservient to the one object of developing certain

faculties. Unfortunately, two great difficulties stand in the way
at present—viz. the want of suitable books and of a rational

system of teaching science from the point of view here ad-

vocated ; and the requirements of the universities and other

examining bodies. Both books and examinations are of too

special a character : they may suit the specialist, but do not meet
educational requirements. I have already somewhat fully ex-

pressed my views on this subject in a paper read at the Educa-
tional Conference in London last year. -Although much more
might be said, I will now only call attention to the important
service which we may render in removing these difficulties.

The reform most urgently needed, in which, as members of

the community, not merely as chemists, we are all most in-

terested, is the introduction of soine system which will insure a

proper training for teachers. Engineers, lawyers, medical men,
pharmacists, have severally associated themselves to found in-

stitutions which require those who desire to join the profession to

obtain a certain qualification ; even chemists are seeking to do
this through the Institute of Chemistry. But schoolmasters,

although members of what is probably the most responsible,

onerous, useful, and honourable of any of the professions, have
as yet neither made, nor shown any inclination to make, a united

effort to insure that all those who join their profession shall be
properly qualified. Surely the time has come when the subject

must receive fidl public attention ; the country cannot much
longer remain content that the education of all but those of its

sons and daughters who come within the province of the School

Board should be carried on without any guarantee that it is being

properly conducted.
Glaring as are the faults in the existing school system, and

although it rests with the universities and other teaching and
examining bodies—if the public do not intervene—to prescril e

a proper course of instruction for potential schoolmasters and to

enforce a rational system of training all the mental faculties, we
science teachers may meanwhile do much by introducing more
perfect methods into our own system of teaching. The students

attending our courses belong to various classes : some will

become chemists, and require the highest and most complete

training ; others will be teachers in colleges or schools ; many
will occupy themselves as consulting chemists or analysts ; many
others will have to lake charge of manufacturing operations in

which a knowledge of chemistry is of more or less direct im-

portance and value ; not a few will become medical men ; and

a large proportion, let us hope, will be those who have no direct

use for chemistry, although the knowledge will be of great ser-

vice to thein in many ways : among such u e may include archi-

tects and builders, engineers, farmers, and even country gentle-

men. Have we sufficiently considered the several requirements

of all these various classes ? I submit, with all due deference,

that we have not ! Our attention has been too exclusively

directed to the training up of the future analyst ; the instruction

has been of too technical a character.

I know it is rank heresy to say so, but I maintain that in

future far less time must be devoted to the teaching of ordinary

qualitative and quantitative analysis, and that technical instruc-

tion as now given in these subjects must find its place later in the

course. Our main object in the first instance must be to fully

develop the intellectual faculties of our students ; to encourage

their aspirations by inculcating broad and liberal views of our

science, not an infinite number of petty details. We must not

merely teach them the principles and main facts of our science,

but we must show them how the knowledge of those facts and

principles has been gained ; and they must be so drilled as to

have complete command of their knowledge. The great
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majority will not be required to perform ordinary analyses, either

qualitative or quantitative ; it will be sufficient for them to have
gained such an amount of practical experience that they
thoroughly understand the principles of analysis ; that they shall

have learnt to appreciate the .-acredness of accuracy ; and that

they shall have acquired sufficient mauip.tlative skill to be
able when occasion requires to carry into execution the

analytical process which their text-books tell them is applic-

able, and even, if necessary, to modify the process to suit

circumstances.

Chemistry is no longer a purely descriptive science. The
study of carbon compounds and Mendeljeff's generalisation have
produced a complete revolution ! The faults in our present
system are precisely those which have characterised the teaching
of geography and history, and which are now becoming so

generally recognised and condemned ; in fact, no better state-

ment of the manner in which I conceive chemistry should be
taught could be given them by broadly applying to the teaching
of chemistry what was !-aid by Professor Seeley at the Inter-
national Conference on education last year, in an important paper
on the teaching of history.

The necessity for some change must, I venture to think, be
patent to all thoughtful teachers, and especially to those who
are called upon to fulfil the painful duties of an examiner. The
railway book-stalls have made us acquainted with "Confessions

"

of all sorts, but if the "Confessions of an Examiner " were to

be written they would be far more heartrending than any.
The examiner in chemistry, let him go where he will, scarcely
dare to ask a question to which the answer cannot be directly
read out from a text-book. He will be told "that such and
such a compound is formed by the action of so and so upon so
and so," but he will usually find blank ignorance of the phrase
"by the action of," and as to the mode of performing the
operation. The examiner would, however, be bound to agree
with the teacher that it is almost impossible to induce students
to seek information outside the lecture-room, and except in the
ordinary cram text-books, and that it is hopeless to expect them
to devote attention to anything unless it will pay in a subsequent
examination—in fact that the old university spirit of acquiring
knowledge for its own sake is almost unknown among our
science students. Herein lies one of the teacher's most
serious difficulties, as he is more often than not bound to teach
ill a particular way, or to teach certain subjects, in entire oppo-
sition to his own views, in order to qualify his students to pass
a particular e.xamination ; for example, many of our colleges
now distinctly state that their courses are intended to qualify
students to pass the examinations of the London University, and
hence they are governed by the requirements of that university,
which vary more or less as the examiners are periodically
changed. The examiner, on the other hand, is often placed in
a difficult position : it is clear to him that the system under which
the students he is called upon to examine have been taught is a bad
one ; yet he feels that he has no right to set questions such as
he honestly believes should direct the teaching into proper chan-
nels, because he knows that the teacher is immovable, and it is

not fair to make the examinees the victims of a system for which
they are not responsible. Hence, perforce, the teacher goes on
teaching badly and the examiner examining badly. Difficulties

of this kind are bound to make themselves felt at a trairsition

period like the present, and will only disappear if we recognise
the grave responsibility which rests upon ourselves and improve
our methods of teaching and our text-books : these, in too many
instances, are unsuited to modern requirements, and are being
made worse by stereotyping, and the practice which is gradually
creeping in of merely changing the date on the title page and the
numeral before the word "edition," thus engendering the belief
that the information is given up to date.

Both in teaching and examining tsvo important changes ought
forthwith to be made : our students ought at the very beginning
of their career to become familiar with the use of the balance"
and the imaginary distinction between so-called inorganic and
organic compounds should hi altogether abandoned. I do njt
mean that students should be taught quantitative analysis as
ordinarily understood, but that instead of endeavouring to make
clear to them by explanation only the meaning of terms such as
equivalent, for example, we should set them to perform a few
simple quantitative e.-ceicises in determining equivalents, &c. It
can easily be done, and terms which otherwise long remain
mythica. acquire a real meaning in the student's mind. That
the elements of the chemistry of carbon compjunds do nut find

a place at a very early period in the course of insi ruction is one
of those riddles connected with our system which it is impossible
to answer. Attention was once pithily directed to the fact in

my hearing by a scientific friend—not a chemist—who said he
had often felt astonished that, although he had learnt a good
deal of chemistry, the chemistry of the breakfast-table was prac-
tically a sealed book to him, common salt being the one object
of which he felt be knew something.

I may here urge that there is one great error which we must
avoid in the future, that of overworking our students, in the
sense of obliging them to pay attention to too many subjects at

a lime. This is done more or less, I believe, in all our science
schools, and medical students are peculiarly unfortunate in this

respect. It is to some extent necessitated by the deficient pre-

liminary education of our students ; but I believe that I am
justified in stating that it is also partly, perhaps mainly, due to

the fact that the curriculum is too often imposed by lecturers

who are directly interested in the attendance of students at their

lectures. This is one of the great difficulties in the way of higher
education, and the continuance of the evil is probably in a mea-
sure due to inappreciation of what constitutes higher education

and culture : neither consist in a smattering of knowledge of

a variety of subjects such as is too often required at present.

The more general appreciation of the value of science undoubt-
edly depends to a considerable extent on improvements such as I

have indicated being introduced. When such is the case,iwemay
hope that a large number of students will enter our chemical

schools, not with the intention of becoming chemists, but be-

cause it will be recognised that the training there given is of a

high educational value, and that a knowledge of chemistry is of

distinct service in very many avocations.

We may also hope that it will be possible ere long to teach

chemistry properly to medical students. Seeing that the practice

of medical men largely consists in pouring chemicals into that

delicately organised vessel, the human body, and that the

chemical changes which thereupon take place, or which nor-

mally and abnormally occur in it, are certainly not more simple

than those which take place in ordinary inert vessels in our
laboratories, the necessity for the medical man to have a know-
ledge of chemistry—and that no slight one—-would appear to

ordinary minds to stand to reason ; that such is not generally

acknowledged to be the case can only be accounted for by the

fact that they never yet have been taught chemistry, and that the

apology for chemistry which has been forced upon them has been
found to be of next to no value. No proof is required that the

student has ever performed a single quantitative exercise ; and I

have no hesitation in saying that the examinations in so-called

practical chemistry, even at the London University, are beneath
contempt : after more than a dozen years' experience as a teacher

under the system, I can affirm that the knowledge gained is of

no permanent value, and the educational discipline ttil. Here the

reform must be effiscted by the examining boards : it is for them
to insist upon a satisfactory preliminary training, and they must
so order their demands as to enforce a proper system of practical

teaching ; and if chemistry is to be of real service to medical
men, more time must be devoted to its study. Physiological

chemistry is taught no»here in our country, either at the uni-

versities or at any of our great medical schools ; let us hope that

the publication of works like those of Gamgee and Lauder
Brunton may have some effect in calling attention to this grievous
neglect of so important a subject.

Having dealt with the educational aspect of the question, let

me now briefly refer to some other difficulties which seriously

hinder research. It has been more or less openly stated that the

teachers in our chemical schools might themselves do far more.
Is this the case ? I do not think so ; I believe it is not the staff,

in most cases, who are primarily in fault. Under our peculiar

system of placing the government of science schools in the hands
of those who have little, if any, experience as educationalists, and
little knowledge of or sympathy with science, the appointments
are sometimes made without the slightest reference to capability

of inciting and conducting original investigation, and without

any proof having been given either of a desire to promote higher

education in the only possible way—by research ; nevertheless

experience shows that, as a rule, fair use is made by teachers of

their opportunities. The opportunities afforded us are indeed

few. In the first place, the amount of actual routine teaching we
are called upon to perform is very considerable, many of us having
to conduct evening as well as day classes ; and the work is often

of the most harassing description, owing to the want of interest
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displayed by the student5. The assistance provided is also too

often inadequate, and iruch which should be done by assistants

is therefore thrown upon the principals. Higher work under

these conditions is practically out of the question, not so much
because it is impossible to snatch at intervals a few hours per

week, but because the attention is so much taken up in the pre-

paration of lectures and laboratory and tutorial teaching that it

is impossible to secure t hat freedom of mind and concentrated

attention which are essential to the successful prosecution of re-

search. Bad, however, as is often the position of the principals,

that of the junior staff is usually far worse. During olificial hours

they are entirely occupied in tutorial work, and what little energy

remains must more often than not be devoted to coaching or

literary work, to supplement the too modest income which the

salary attached to their official position affords. Under these

circumstances, it is remarkable that so much enthusiasm should

prevail among them on the subject of research. The tradition

which prevails in the German schools, that the junior staff are

bound to find some time for original work, is almost unknown in

this country, and too often difficulties are raised, rather than

facilities afforded, when the desire is manifested : we do not, in

fact, sufficiently honour the assistant as the potential professor.

It has also often struck me as remarkable, and it must have
struck others who understand the German system, that in this

practical country we have not adopted that cheap luxury—the

Privat-Docent, who costs nothing and exercises a most important

function in promoting higher education. The explanation of

this and many other anomalies lies in the fact that very few

among us realise what a university is : a clear exposition of the

Scotch and German systems would be of great value in these

days of new universities and university colleges.

I believe that in most, if not all, of the German chemical

schools a private research assistant is placed at the disposal of

the professor. Will this ever be the case here ? The want
material assistance is not only felt in this respect, however

:

few of our chemical schools are really efficiently equipped ;

most of them are seriously in want of larger and more expensive

apparatus, of suitable specimens, &c. ; the annual grant barely

suffices for the purchase of the ordinary chemicals and the pay-

ment of unavoidable current expenses, so that, as a rule, nothing

remains to meet the expenses of research work

—

i.e., of higher
education. In point of fact, nearly all of those who are en-

gaged in research are doing so at their own expense ; important

assistance, for which we cannot be too thankful, is indeed
received from the various research funds, but the proportion

which the grants bear to the total sum expended is not large. I

am sure we all recognise that each one of us is bound, according

to his abilities and the opportunities he has, to add to the stock

of knowledge, and that the keenest intellectual pleasure is

derived therefrom ; but it must not be forgotten that the results

we obtain are very rarely of immediate practical value, and that

as a rule -we reap no pecuniary advantage. I venture to think, in

act, that it is remarkable that so much, not that so little, is done,
and that reproach rests very lightly apon the profession in this

matter. Whether our national pride will prevent our being much
longer beholden to foreigners for by far the greater number of

new facts in chemistr)' is a difficult question to answer, and must
rest with the public !

The occasions on which we teachers of science subjects are

able to bear witness in public are of necessity few. Deeply
sensible, not only of the honour, but also of the responsibility of

my position as President of this Section, I felt that it was my
duty to avail myself of this opportunity. Being a teacher who
is interested in teaching ; being convinced of the existence of
most serious faults m our educational system ; feeling that the

present is a. most critical period : I have not hesitated to speak
very freely. Some of the difficulties to which I have referred

might soon disappear if science teachers generally would agree
to consider them together, and I believe that it would be a very
great advantage if an association for the discussion of educational
questions were formed of the staffs of our science colleges

throughout the country. The special difficulties which surround
our science colleges, and prevent them from exercising their full

share of influence upon the advancement of our national prosperity
might also be removed at no distant date ; but I see only one
way of accomplishing this, and I fear it will hardly find favour :

it is by their all becoming vested in the State. In this country
we like to do things in our own way, and the objection will at

once be raised that this would deprive all the colleges of their in-

dividuality, andtt'ould tend to crush originality and to stereotype

teaching. If I thought so I should never make the sugges-

tion. But it would not, provided that complete academic
freedom were secured to the staff, and each college were left to

adjust ilself to local requirements ; efficiency would be maintained

by the competition of the various colleges. Local enterprise,

which has hitherto been trusted to, is clearly breaking down
under the tremendous strain of modern educational requirements :

some change must ere long be made.

( To be continued. )

SECTION C

Opening Address by Prof. J. W. Judd, F.R.S., Sec. G.S.,

President of the Section.

As this city is the only place within the limits of the Scottish

Highlands where our Association holds its annual gatherings, it

is fitting that the attention of those who meet in this section

should, on the present occasion, be specially directed to the

grand problems of Highland geology. Six-and-twenty years

have passed since the members of this section assembled here,

under the presidency of my dear friend, my revered master,

Charles Lyell. Few now present can have actually listened to

the stormy discussions of that memorable occasion, but all are

familiar with the nature of the problems which in the year 1859
were here so keenly debated. It is true that the fires of these

controversies have now almost died out, and from their ashes

have arisen the new problems which confront us to-day ; but it

will not, I think, be without profit to direct your attention for

a few minutes to those two subjects which constituted the

"burning questions" of that day—the age of the Crystalline

Rocks of the Highlands, and the geological position of the

Reptiliferous Sandstone of Elgin.

With respect to the first of these questions, there are especial

reasons why I should briefly review the discussions which have

taken place in connection with it. It was in the meetings of

this section of the British Association that the successive stages

of the controversy were gradually developed. It was at a former

meeting of the Association in this city th.it James Nicol sub-

mitted to the scientific world that splendid solution of a difficult

problem, which is now universally admitted to have been the

correct one. This university was, during the last twenty-seven

years of his active, useful, and honoured life, the scene and

centre of the labours of that profound but modest thinker to

whom we owe so much. Lest it should seem presumption on my
part to speak on the question, I may add that for some years

before his death it was my good fortune to enjoy the friendship

and confidence of the late Prof. Nicol, with whom I had several

opportunities of discussing the great questions at issue between

himself and Murchison. Seeing, as I do to-day, his own great

claims too often forgotten or ignored, I feel that, should I, on

this occasion, hold my peace— "the very stones would cry out."

It will indeed be an unfortunate day for our republic of science

when the palm of recognition—withheld from him whom modesty

and self-respect restrain from clamorous self-assertion—is per-

mitted to be snatched away by the bold and noisy advertiser of

his own claims.

Nearly seventy years ago, John Macculloch—that distinguished

pioneer in Scottish geology—was able to prove that in our

Western Highlands there exists a grand formation, made up of

red sandstones and quartzite, both exhibiting unmistakable

evidence of a sedimentary origin. He also pointed out that,

associated with these red sandstones and quartzites, are beds of

limestone, which are often altogether destitute of crystalline

characters, and are sometimes bituminous, while they occasion-

ally contain fossils.

Macculloch strongly insisted that this great system of strata,

which covers large areas in Sutherland and Ross, extending also

into some of the Western Isles, is distinct alike from the Old-

and the New-Red Sandstone ; he asserted that it belongs to a

far older period than either of those fonnations, and, employing

the phraseology of the early geologists, he gave to it the name
of the "Primary Red Sandstone" (Trans. Geol. Soc. ser. i,

vol. ii. p. 450, &c. " Western Isles of Scotland" (1819), vol.

ii. p. 89, &c. "System of Geology" (1831).

Macculloch showed clearly that the strata of his "Primary

Red Sandstone Formation " are often found resting uiiconform-

ably upon the gneissose and schistose rocks of the Highlands ;
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but that in other places they appear to be overlain conformably
by, and even to alternate with, crystalline schists and gneisses.

He was further able to state that the quartzites of his " Primary
Red Sandstone Formation " contain organic remains, some of

which he correctly identified as ihe burrows of marine worms,
while others he recognised as (?/•;'/;wifrij/fto (" Western Isles of

Scotland" (1S19), vol. ii. pp. 512, 513). It is almost painful to

have to add that his want of appreciation of the value of

palasontological evidence, a weakness which MaccuUoch shared
with so many of the early Scottish geologists, prevented any
attempt on his part at the correlation of this "Primary Red
Sandstone " with the rocks of other districts ; and thus for more
than forty years this important discovery remained almost entirely

fruitless.

The next step in the history of our knowledge of these High-
land strata which we have to record, was unfortunately a

retrograde one. Sedgwick and Murchison, who visited the

district in 1S27, maintained that MaccuUoch had fallen into

grievous error, and that his " Primary Red Sandstone Formation "

was in fact no other than an outlying part of the Old Red
Sandstone (Trans. Geol. See. ser. 2, vol. iii. p. 155).

This view was strongly protested against by Hay Cunningham,
who, writing in 1S39, after a careful .•urvey of Sutherland,
demonstrated the justice of MaccuUoch's conclusions, and even
went beyond that geologist in showing the very intimate connec-
tion between the quartzite and limestone. He clearly illustrated

by numerous sections the imconformity of the " Primaiy Red
Sandstone Formation," consisting of red sandstone, quartzite,

and limestone, upon the gneissose rocks, and the apparently
conformable superposition to it of other schists and gneisses

("On the Geognosy of Sutherland^hire," by R. J- H. Cunning-
ham, M. W. S. ; Transactions ol the Highland and Agricultural

Society of Scotland, vol. xiii. (1839).
Such was the state of geological opinion when, in the winter

of 1854, the attention of geologists was recalled to this ancient
formation of MaccuUoch by the discovery in it of fossils by one
who fully recognised their value and importance—Mr. Charles
Peach. These fossils, though imperfect, were sufficient to prove
that the strata containing them must be of Pahzczmc age.

Three of the leaders of geological science at that day appear
to have been deeply impressed with the importance of this dis-

covery of Mr. Peach's ; but for a time, at least, the fruits of
that discovery were missed, through the unfortunate retrograde
teachings of Sedgwick and Murchison in 1827.
Hugh Miller, whose splendid researches in the Old Red

Sandstone had made him ready to welcome any extension of its

boundarie=, suggested that the fossils of Durness might belong
to the marine Devonian.

Roderick Murchison, who in his younger days had worthily
conquered a kingdom in Siluria, and by successive annexations
in his later years had sought to convert this kingdom into an
empire—one which should embrace all the Lower Palseozoic

rocks of the globe—was not unwilling to claim his native High-
lands as part of this ever-growing realm.

James Nicol, who had been the first to discover graptolites in

the rocks of the Scottish Borderland, and had thus demonstrated
their Silurian age, was so struck by the resemblance of some of

the slaty rocks of the Highlands to the fossiliferous shales of his

native district, that, ten years before Peach made his important
discovery, he had suggested the probability of the Highland
schists and gneisses being simply the Borderland shales and
greywackes in an altered state (" Guide to the Geology of Scot-

land " [1844]). Hence Nicol, equally with Murchison, was
prepared to accept the Silurian age of the Durness limestone,
and of the rocks associated with it.

Murchison, still full of his old enthusiasm for discoveiy,

determined to lore no time in putting to the test the truth of the
suggestion made by his old friend Nicol and himself; and
accordingly, shortly before the meeting of the British Association,
which was fixed to take place in the year 1855 at Glasgow, we
find the two friends making their way into the wild district of
North-west Sutherland.

Unfortunately the time was too short and the weather too
unpropitious for the task they had set before themselves.
When this Geological Section assembled at Glasgow,

Murchison declared his conviction that the limestone of Dur-
ness, which had yielded the fossils to Mr. Peach, w as of Silurian

—that is, as he employed the term— of Lower Palaeozoic age.
But he, at the same time, maintained the truth of his old views,
that the red sandstones of Applecross and Gareloch are in

reality nothing but Old Red Sandstone ("Brit. Ass. Rep."
1855) ; Trans, of Sec. p. 87), and in this latter contention he
received the warm support of .Sedgwick, who was also present

at the meeting (Geikie's "Memoir of Sir Roderick Murchison"
(1875), vol. ii. p. 207).

Nicol, on the other hand, appears to have been greatly

dissatisfied with the results of this hasty and inauspicious journey
to Sutherland. While, however, withholding his judgment as

to the age of the several rock-masses, he insisted, in opposition

to the views of Murchison and Sedgwick, that the whole of the

vast series of Red Sandstones in Applecross and Torridon is, as

MaccuUoch showed, inferior to the quartzite and limestone

(see Nicol's "Geology of the North of Scotland" (1866),

Appendix, p. 96).

In the summer of the next year, 1856, Nicol, so soon as he
was released from his teaching work in this university, hastened
back to the Western Highlands to try and resolve some of the

doubts wliich troubled him concerning the age and succession of

the strata. This summer's labour was productive of great and
important discoveries. In the first place, he was able to com-
pletely confirm the conclusions of MaccuUoch and Hay Cunning-
ham, that all the Red Sandstone of the Western Islands, with
the exception of some small patches of " New Red," belong to

an old formation underlying the quartzite and limestone. But
his researches also enabled him to show that MaccuUoch's
" Primary Red Sandstone " in reality consists oi two formations,

the lower—to which he subsequently gave the name of the

"Torridon Sandstone"—lying unconformably on the gneiss,

and the upper (consisting of quarzite and limestone, containing

fossils) resting everywhere unconformably upon, and overlapping,
the sandstones.^ It is a very noteworthy circumstance that while
Nicol admitted the accuracy of the descriptions of MaccuUoch
and Hay Cunningham which seemed to point to a conformable
superposition of beds of gneiss to the quartzite and limestone,

the results of this first summer's work had already raised serious

misgivings in his mind as to the correctness of this conclusion,

for he wrote as follows :
— " The fact of the overlying gneiss

having been metamorphosed in situ, and not pushed up over the
quartzite, is one requiring further investigation" {Quart, yourn.
Geol. Soc. vol. xiii., 1S57, p. 35). It is not surprising, how-
ever, to find that Nicol was so staggered by the magnitude of

the faults which would be required to bring about such a result,

that for more than a year he hesitated to accept this, which we
now know to be the true, explanation of the phenomena.

There was a suggestion—and it was nothing more than a sug-
gestion—made by Nicol at this time, which has often been very

unfairly quoted to his disadvantage. Convinced that MaccuUoch
was right as to the infraposition of the Torridon Sandstone to

the quartzite and limestone, and strongly inclined to accept
Murchi^^on's confident assertion that this Torridon Sandstone was
simply the " Old Red," Nicol pointed out that the only possible

way of harmonising these two views was to suppose that the
quartzites and limestones were ol Carboniferous age ; and he
showed that the imperfect fossils which had been up to that time
obtained at Durness were not sufficient to negative such a sup-
position (Quart. Jour. Geol. So:, vol. xiii., 1S57, p. 36).

But during the summers of 1 85 7 and 1S58, Nicol continued
his labours in the Western Highlands, with the result of clearing
away many of his diftrculties .and perplexities. Murchison, too,

had revisited the district, and seen that his idea of the " Old-
Red " age of the Torridon Sandstone would have to be finally

abandoned, and that MaccuUoch's views, as amended by Nicol,
concerning the relations of the Highland rock-masses must be
accepted. Salter, too, examining more perfect specimens of
fossils which had in the meanwhile been obtained from the
Durness limestone by the indefatigable Mr. Charles Peach,
showed that they were certainly of lower Pakxozoic age (Silurian

of Murchison).

The position taken up by Murchison, and on which he made
his final stand, was simply arrived at by combining the strati-

graphical conclusions of MaccuUoch and Nicol with the pala;-

ontological results of Peach and Salter.

Murchison attended the meetings of this Association at Dublin
in 1857, and at Leeds in 185S, on both occasions making use of
the opportunity for explaining in detail his ideas concerning the
age and succession of the Highland rocks. On the latter

1 Colonel Sir Henry James is said to have made similar observations
during the same season, the summer of 1856, and to have communicated
them to Sir Roderick Murchison by letter. Kut there can be no doubt that
Nicol's discoverj- was made quite independently, and he u-as the first to
publish it.
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occasion, he challenged his old friend Nicol to meet him at the

forthcoming meeting at Aberdeen to discuss the question, and
the challenge was accepted.

When Murchison arrived at this city, in September 1859, he
brought with him a redoubtable champion in the person of Prof,

(now Sir Andrew) Ramsay, the director of the Geological Sur-

vey, who had been conducted to As^ynt and shown the section

there. It may perhaps serve as a caution against hasty general-

isations, drawn from a single section imperfectly examined, to

remember that so excellent a field-geologist as Ramsay un-

doubtedly was not only failed lo see the weakness of Murchison's

position, but threw all the weight of his great authority into the

scale against Nicol in this memorable controversy.

Nicol. however, laid before this meeting a paper which, after-

wards published in detail in the yoitrnal of the Geological

Society,' must be admitted to have really established the main
facts concerning the geology of the Highlands as accepted by all

geologists at the present day : though his views, as is not un-

commonly the case with great and original discoveries, were met
for a long time with nothing but bitter opposition or cold neglect.

Permit me to state, as briefly as possible, the conclusions which
Nicol, as the result of three years of patient work in the

Western Highlands, was able to announce in this place, just

twenty-six years ago.

1. He maintained with MaccuUoch and Hay Cunningham,
and in opposition to the views originally propounded by Sedg-
wick and Murchison, that there exists in the Western Highlands
an enormously thick series of red sandstones, quartzites, and
limestones, which rest unconformably upon the ancient gneisses

and schists, and belong to a far older geological period than the

Old Red Sandstone.

2. He showed that this series of strata really constitutes two
distinct formations, and that the older of these, the Torridon
Sandstone, consists of red sandstones and conglomerates, in

which no organic remains could be detected.

3. The younger of these formations was shown by him to lie

unconformably upon the Torridon Sandstone, and to consist rf

three members, which Nicol named the Quartzite, the Fucoid
Beds, and the Limestone {Quart, yonin. Gcol. Soc. vol. xvii.,

1861, p. 92, &c.). It is this formation which has yielded the

interesting fossils of Lower P.ah'eozoic age.

4. The apparent repetition of beds of quartzite and limestone,

which was insisted upon by Murchison, was shown to be due to

faulting and overthrow, and thus the " Upper Quartzite " and
the " Upper Limestone " of that author were proved to have no
real existence (Quart, jfourn. Geol. Soc. vol. xvii., 1S61, pp.
98, loS, 109, &c.).

5. What so many authors had taken for a conformable up-

ward succession of this older Palaeozoic formation into overlying

schist and gneiss, was asserted by Nicol to be an altogether

fallacious appearance, due to the thrusting of the crystalhne

rocks over the sedimentary ones by great overthrow-faults.

6. The relations between these crystalline and sedimentary

strata in the Scottish Highlands were shown to be precisely

similar to those which are constantly produced by lateral pressure

in all great mountain-chains, and consist of sharp foldings, in-

versions, and faulting on the very grandest scale. Examples of

overthrow-faults, similar to those of the Scottisli Highlands, were
instanced by Nicol as occurring in the Alps (Qujri. jfourn.

Geol. Soc. vol. xvii., 1861, pp. loS, 109, no).
We cannot perhaps better illustrate the position maintained by

Nicol in this remarkable paper than by quoting the following

passage: " Until some rational theory is produced of the mode
in which an overlying formation, hundreds of square miles in

extent and thousands of feet in thickness, can have been meta-

morphosed, whilst the underlying formation of equal thickness

and scarcely less in extent has escaped, we shall be justified in

admitting inversions and extrusions" (i.e., of older masses on
younger, as he explains his meaning to be) " equal to those of

the Alps" (Quart. Jourii. Geo'.. Soc. vol. xvii., 1S61, p. no).
The only serious error into which Nicol fell—and after all it is

a very inconsiderable one judge 1 in comparison with his un-
doubtedly great achievements—was that of attaching too much
importance to the influence of ignejus intruiions in connection

with the tremendous inversions and overthrow-faults to which he

so clearly showed that these Highland rocks have been subjected.

We now know that many of these supposed intrusive masses,

I Qua>-t. Journ. Geol. Soc. vol. xvii., 1861, pp. 85-113. This paper wai
read on December 5, i860 ; aithough its title is slightly differen:, the whole
course of the argument is the same with that of the paper read here in the

September of the previous year.

though really of igneous origin in all probability, were of older

date than the Palaeozoic rocks in the midst of which they lie ;

and that they were brought into their present positions, not by
intrusion in a liquid state, but by complicated faulting. It must
be remembered that these "granulites," as Nicol very justly

called them (Qu2rt. yourn. Geol. Soc. vol. xvii., iS6l,

p. 89) for they present a wonderful analogy with the typical

rocks of .Saxony which are known by that name, have long been
regarded by geologists as among the most difficult and perplexing

of rocks to explain the origin of, though the recent researches of

Dr. Lehraonn have now done something towards the solution of

the problem.

Calmly reviewing, in the light of our present knowledge, the

grand work accomplished single-handed by Nicol, I have no
hesitation in asserting that when this Association met here

twenty-six years ago, he had already mastered the great Highland
problem in all its essential details, and that his results were
distinctly proclaimed during the meetings of this section.

If, then, Nicol had so fully solved this great problem of

Highland geology twenty-six years ago, how is it, may not un-

reasonably be asked, that we have waited so long for the justice

of these views to be admitted ?

A variety of circumstances have contributed to bring about this

unfortunate result. Murchison was at tbe time too old and
infirm to examine in careful detail the wild districts where those

rock-masses are exhibited. Hence Nicol's oft-repeated invita-

tions to view the sections in his company remained unheeded,

and we find the great geologist of Aberdeen writing in 1866 his

concluding plaintive words in this memorable discussion: "I
nmst express my mjst sincere regret that my illustrious opponent
—from whom only the most thorough conviction that my views

are well founded, and that the question was one on which it

became a teacher of geology in Scotland to give no uncertain

utterances, could have compelled me to dift'er—has never found

it convenient to meet me again in the North. I am convinced

that we agree in so many essential points, that a few hours

together in the field would bring us nearer in opinion than

whole volumes of controversy.'' ("Geology of the North of

Scotland, p. 96.")

The phalanx of eminent geological authorities opposed to the

views of Nicol, including Professors Harkness, Ramsay, Archi-

bald Geikie, and Hull, for a long time carried all before them
;

but it is now admitted that each of these excellent observers was
deceived by having seen only portions of the evidence, and that

they based their conclusions on imperfect data. Nicol, though

during the later years of his life he declined unavailing con-

troversy, still continued to study the Highlands year by ye^r, re-

examining every joint in his armour and satisfying himself of its

soundness.

In the year 1S77 I had an opportunity of visiting for the first

time the interesting sections of Assynt and Loch Broom, in

company with Dr. Taylor Smith, F.G. S., and Mr. Richard D.

Oldham, mw of the Geological Survey of India. Although I

entered upon this task with the strongest prepossessions in

favour of the Murchisonian hypothesis, yet what I saw there

during several weeks of work convinced me that the theory of

an " Upper Quartzite" and an " Upper Limestone" was alto-

gether untenable, and that, so far as these two sections were

concerned, Nicol's interpretation was undoubtedly the correct

one. I was greatly impressed with the proofs of enormous

folding and faulting among these Highland rocks, and when,

shortly afterwards, 1 had an opportunity of meeting Pi-of. Nicol

in this place, and of hearing from his lips many details of his

later work, I strongly urged him to republish his conclusions

with the fuller illustrations and arguments which he was then so

well able to supply. To all my pleadings he made but one

reply : important as he knew these discoveries to be, yet in his

advancing years he thought but little of the glory of them com-

pared to their painful consequences to himself—the breach of the

old friendly relations with one he, to the end, so greatly loved

and honoured. He strongly deprecated at that time the re-

opening of a controversy associated for him with such bitter

memories ; but he expressed his full conviction that when suffi-

ciently accurate topographical maps were in existence, and the

whole district should be surveyed by competent geologists, the

truth of all the essential parts of his teaching would be

established.'

1 In my two earlier papers "On the Secondary Rocks of Scotland,"

published in 1873 and 1874 respectively, I had employed the Murchisonian

nomenclature for the older rocks of the flighlands whenever I had c
'-
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Most completely have these anticipations of Nicol been ful-

filled. During the last seven years many of the sections of the
Western Highlands have been visited by different geologists,

Dr. Hicks leading the way, and not a few papers have been pub-
lished embodying the results of these new studies of some of the
disputed points. Such an able review of this recent work has
been lately drawn up by my friend. Prof. Bonney, in his

Anniversary Address to the Geological Society, that I need not
go over the ground again, but will content myself by referring

to that address and to two exhaustive papers read by Dr. Hicks
before the Geologists' Association for full details concerning this

later work. It will be seen that while new methods of study
have enabled them to improve or correct Nicol's petrological

nomenclature, the principal conclusions of nearly all these writers
concerning the relations of the seireral rock-masses entirely
support his views on the subject.

But very recently Nicol's work has been tested in the way
which he himself so earnestly desired. Prof. Lapworlh, who,
like Nicol, was especially prepared for the task by long and
patient study of the crumpled Silurian rocks of the Borderland,
taking advantage of the newly published Ordnance maps of
Sutherland, proceeded in the summer of 1SS2 to Eriboll, bent
on the task of unravelling the complicated rocks and of mapping
them upon the large scale of 6 inches to the mile. Prof.

Lapworth's detailed maps and sections were exhibited to the
Geological Society on May 9, 1883, during the reading of a
paper by Dr. Callaway, in which the views of Nicol also received
a considerable amount of valuable support.

In the same year, 1883, a detachment of the Geological Survey
of Scotland, under the superintendence of Messrs. B. N. Peach
and J. Home, commenced the detailed mapping of the Durness-
EriboU district. How admirably these gentlemen have per-
formed their task we all know, and I hope that some interesting
information concerning their conclusions will be laid before the
present meeting. In offering them— as I am sure that I am
empowered by you to do—the hearty congratulations of the
Geological Section of the British Association upon the auspicious
commencement of this great undertaking, I cannot refrain from
reminding you that, of the leaders in this important enterprise,
one is the son of the discoverer of the Durness fossils, the
veteran Mr. Charles Peach to whom we owe so much, while
the other is a very active and efficient local secretary of this
Section.

Nor should I do justice to my own sentiments on the subject
if I failed to bear tribute to the judgment displayed by the
present chief of the Geological Survey in his choice of a base
from which to attack this difficult problem, to his loyalty in

accepting results so entirely opposed to his published opinions,
and to his promptitude in making his fellow-workers in geology
acquainted with these important discoveries. Unfortunately
called upon while still young, and with but little of that ripe
experience which he has since gained, to grapple with the most
intricate of problems—problems which the most practised of
field-geologists might be forgiven for failing to solve—his own
judgment yielded, though not without serious misgivings (see

"Memoirs of Sir l^oderick Murchison "
(1875), vol. ii. p. 238)

when opposed to the ardent confidence of a companion and
friend whose reputation in the scientific world commanded his

respect, and whose previous achievements had won his complete
reliance. If, like your own Randolph at Bannockburn, he has
"lost a rose from his chaplet " at the commencement of this

great Highland campaign, we are well assured that the error will
be worthily repaired in its subsequent stages.

The conclusions arrived at by Nicol, by Professor Lapworlh,
and by the officers of the Geological Survey, are, in all their

main features, absolutely identical ; and the Murchisonian theoiy
of Highland succession is now, by universal consent, abandoned.

In the second of the great controversies to which we have
alluded as having occupied the attention of this Geological
Section in 1859—that concerning the age and relations of the
Reptiliferous Sandstone of Elgin—the combatants were found
ranged in quite a different order. Nicol is seen battling shoulder
to shoulder with Murchison, Ramsay, and Harkness, in favour
of the Paleozoic age of the beds in question ; while Lyell, sup-
ported by Symonds of Pendock and Moore of Bath, is as stoutly
maintaining their Secondary age.
The finding by Mr. Patrick Duff, in the year 1852, of the

to refer to them ; but in the third of this series of papers, published in 1878
(Quart. Journ. Geol. Soc. vol. .\xxiv. p. 660), I had no hesitation in aban-
doning this terminology for that of Nicol.

little fossil lizard called Telerpeton, and the determination of its

true nature by Mantell and Owen, constitute a discovery com-
parable in importance and fruitfulness to Mr. Peach's detection

of the fossiliferous character of the limestone of Durness ; up to

that time no doubt had ever been entertained as to the " Old
Red " age of the yellow sandstone of Elgin. For bringing

together the remarkable fossils of these rocks, geologists are

indebted to the untiring labours of Dr. Gordon of Birnie—whom,
full of years and honours, and the object of such universal respect

and love as indeed make grey hairs a "crown of glory," we
rejoice to have still in our midst. Studying Dr. Gordon's im-

portant collections. Professor Huxley was able, shortly before

the previous meeting of the Association in this city, to announce
that a crocodilian (Slagonolepis), and a second lizard of Triassic

affinities {Hyperodapedon), existed at the period when these beds

were deposited, so tliat even in 1859 the palfeontological evidence

in favour of the Mesozoic age of these rocks was admitted to be
almost overwhelming.

But this evidence has been very greatly strengthened since that

date ; for Professor Huxley has shown that the genus Hyperoda-
pedon is represented in the Trias of Warwickshire, of Devon-
shire, and of India. In the same reptiliferous sandstone, with

its abundant footprints, the teeth of Ccratodus, a fish unknown
in the Paleozoic rocks, have been found, together with the re-

mains of a reptile which Professor Huxley permits me to state is,

in his opinion, probably Dinosaurian. I am sure that you will

all join with me in the hope that the health of the President of

the Royal Society may soon be so far restored that he may be
able to return to the examination of these fossil reptiles of Elgin,

in the study of which some of the earliest of his great palajonto-

logical discoveries were achieved.

The manner in which the yellow sandstones, which have

yielded these reptilian remains, are at many different points

found associated witli beds containing Holoptychius and other

Old Red Sandstone fish, appeared to many geologists altogether

inexplicable on any other hypothesis than that the strata are all

of the same geological age.

In spite, however, of these appearances, and the interesting

observations of Dr. Gordon and Dr. Joass on the rocks of .the

Tarbet peninsula, which seemed to support the hypothesis just

referred to, I am able to announce that proof of the most clear

and convincing character now exists of the distinction between
the fish-bearing " Old Red " and the reptiliferous " New Red "

of the neighbourhood of Elgin. In the year 1873 I showed that

rocks, identical in character with the reptiliferous sandstone of

Elgin, and the overlying calcareous and cherty rock of Stotfield,

exist on the northern side of the Moray Firth, in the county of
^

Sutherland, and that they there conformably underlie Rh?etic

and Liassic strata. Very recently Dr. Gordon has added a

crowning discovery to his long list of previous ones, by detecting

in the same quarry the rocks containing the reptilian and fish

remains respectively. I find, however, that while the two series

of beds present well-marked differences in their ; mineral

characters, the yellow sandstones with fish remains clearly over-

lie the undoubted Upper Old Red, and are separated from it by
a well-marked bed of conglomerate. In other quarries in the

district, the manner in which these two series of strata have

been thrown side by side by the action of great faults is very

clearly exhibited. I hope that full details of the evidence on
this interesting subject will be laid before you during the present

meeting.

The facts relied upon by the Palaeontologist and the Strati-

graphist respectively are thus found to be no longer opposed to

one another. By a complicated series of parallel faults, the

Devonian and Triassic sandstones, which happen to have a

general resemblance in their mineral characters, are found again

and again thrown side by side with one another in the Elgin dis-

trict, so that the error into which geologists fell before the

discovery of the distinctive fossils of the two sets of rocks, was
a very pardonable one.

A retrospect of these two controversies, now so happily laid

at rest, is not, I think, without its uses for the student of High-
land geologj', for it may serve to furnish him with some useful

warnings which are in great danger of being overlooked at the

present time.

The discovery of a few fossil remains in strata where they

were previously unknown, has completely revolutionised our

ideas concerning the age of rock-masses of enormous extent and
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thickness. Resemblances in mineral character have been proved
not only to have been, at their best, very unsafe guides indeed,

but to have actually betrayed those who trusted in them into the

most serious errors. But for the discoveries of Charles Peach
on the one hand, and of Patrick Duff and Dr. Gordon on the

other, geologists would probably still continue to class the sand-

stones of Torridon and Elgin respectively with the "Old
Red."

But perhaps the consideration of greatest importance which
is impressed upon us by this retrospect is, that in these High-
land districts we must be always prepared to meet with rock-

masses of very different geological ages, thrown into puzzling

juxtaposition by the gigantic movements to which this part of

the earth's crust has been subjected. He who enters on the

study of Highland geology without being prepared to encounter

at every step complicated foldings, vast dislocations, and stupen-

dous inversions of the strata, can scarcely fail to be betrayed
into the most disastrous and fatal errors.

The early history of Scotland is inextricably interwoven with
that of Scandinavia. This proposition, true as it is of the in-

significant periods of which human history takes cognizance,

applies with even greater force to the vast epochs that fall within

the ken of the geologist. To us the separation of Scotland and
Scandinavia is an event of very recent date indeed ; it is not
only an accident, but an uncompleted accident ! The Scottish

Highlands, with the Hebrides and Donegal on the one hand,
with Orkney and Shetland on the other, must be regarded—to

use a techuical phrase—as mere " outliers " of the Scandinavian
Peninsula.

We must acknowledge, at the outset, that the study of the

geological history of this Scandinavian peninsula and its outliers

is a task bristling with difficulties. The problems presented to

us in our Scottish Highlands are vast, complicated, and at times

seemingly insoluble. But they are precisely the same problems
that confront our brother geologists in Scandinavia. And if our
tasks, our doubts, our perplexities are the same, we equally

"share in the advantages and triumphs of discovery.

The geologists of Scandinavia—and right worthy sons of

Thor they are—have the advantage of possessing a territory

almost limitless in its vastness, and seemingly infinite in its

variety. But the very extent of their splendid country, with its

sparse population and restricted means of communication, in-

creases the difficulties of their task. " The harvest truly is

plenteous, but the labourers are few !
" With our smaller area,

if we cannot expect so much variety, we may hope to gain some-
thing from the number of our students and the greater access-

ibility of our fields of labour.

Nor would I undervalue, in this connection, the importance
of the union of this country with England. I allude, of course,

not to events of yesterday, like the Accession of James VI. to

the English throne and the Parliamentary Act of Union, but to

operations that preceded these by many millions of years ! It

is no small advantage that a country like Scotland, in which the

rock-formations are found hopelessly crushed and crumpled
together, or broken into a thousand illfitting fragments that seem
to defy all attempts to reduce them to order, should be united to

one like England, where, by comparison, all is orderly and
simple, the strata lying in regular sequence like well-arranged
volumes in a library, and only await the touch of the geologist's

hammer to display the wealth of their fossil contents.

The great Scandinavian massif, with its outlying fragments,
constitutes the "basal-wreck"—to employ Darwin's expressive

term—of a great Alpine chain. On other occasions I have
endeavoured to show how much our study of the nature and
products of volcanic action is facilitated by the existence of
similar "basal-wrecks" of volcanic mountains, like those which
exist in your beautiful Western Isles. In the same way, I

believe v.e may learn more by the study of this dissected moun-
tain-chain, concerning the operations by which these grand
features of our globe have originated, than by the most pro-

longed examination of the superficial characters of the Alps or

the Himalayas.
Here the scalpel of denudation has laid bare the innermost

recesses of the mountain-masses, and what we can only guess at

in the Alps and the Himalayas, here stands in our own High-
lands clearly revealed to view.

It is a well ascertained fact that all the existing lofty moun-
tain-chains have been formed at a very recent geological period.

The reason of this it is not difficult to divine. In the higher
regions of the atmosphere, the forces of denudation work so

rapidly that within a very short period—geologically speaking

—

the vastest mountain-chain is razed to its very foundations

—

'' They melt like mists, the solid lands.

Like clouds they shape themselves, and 50 !

"

It is not surprising then to find Powell and Gilbert, fresh from
the study of the grand mountain-masses of the American Con-
tinent, giving expression to these thoughts in the following
words: " All large mountains are young mountains, and, from
the point of view of the uniformitarian, it is equally evident that

all large mountains must be growing mountains ; for if the pro-
cess of growth is continuous, and if a high mountain melts with
exceptional rapidity before the play of the elements, it is illogical

to suppose that the uprising of any mountain, which to-day is

lofty, has to day ceased."

The Scandinavian Alps w;realiving and a growing mountain-
chain in the far distant Palseozoic period. Now it is not only
dead, but stretched on the dissecting table of the geologist—its

outer integuments and softer tissues stripped away, and its very
skeleton bared to our view—a splendid "subject" for the student
of mountain anatomy.
One of the first to recognise this value of our Scottish High-

lands to the student of Orographic Geology was the late Daniel
Sharpe. He had made himself familiar with many of the
characteristic details of Alpine architecture—so far as it was
then understood—and was able to show that the foliated masse s

of our Highland districts exhibit precisely those relations which
would be seen if the contorted and fan-like masses of the Alps
were planed away by denudation. Nor in suggestions of this

kind, as we have seen, was James Nicol far behind Sharpe
;

but at that time many of the most important features of moun-
tain-structure were unrecognised or misinterpreted, and the con-
clusions of these geological pioneers were little more than
guesses—though very valuable and suggestive guesses—after

truth.

It is to our geological brethren over the Atlantic that we are
especially indebted, not only for many important discoveries in

the mechanics of mountain-formation, but for clearing away
many of the clouds of error in which the subject had become in-

volved. To Henry Darwin Rogers, who, after a career of
valuable geological work in his native State of Pennsylvania,
accepted the hospitality of this coitntry, and spent the last decade
of his useful life as Professor of Natural History and Geology in

the sister university of Glasgow, must be assigned the foremost
place in that school of orographic geologists which has grown up
in America.
The first sketch of the important theory of mountain-building

to which Rogers and his fellow-geologists were led by the study
of the Appalachian chain, was published in 1842, but it was not
till 185S that the complete evidence on which this theory was
founded could be published.

The conclusion at which Rogers arrived was, briefly expressed,

as follows :—The Appalachian mountains were carved by denu-
dation out of an enormously thick mass of stratified deposits,

thrown into a series of parallel wave-like folds. To the west-

ward of the mountain range " the crust-waves flatten out, recede
from one another, and vanish into general horizontality ;

" but

towards the heart of the mountain-mass the same flexed strata

become greatly crowded together, their " axis-planes," become
more and more inclined, till at last their folds, yielding at their

apices to the tremendous lateral thrust, fractures twenty to

eighty miles in length, and attended with a displacement of
20.000 feet or more, were produced.

Unfortunately Rogers accompanied these just views of moun-
tain structure with certain crude speculations and untenable
hypotheses concerning the methods by which they were produced.
But in the minds of other American geologists, among whom
may especially be mentioned Dana, Le Conte, and Vose—the

fruitful ideas of Rogers have undergone development and ex-

pansion, while they have received abundant illustration through
the labours of that active band of pioneers—the United States

Geological Survey—including Clarence King, Powell, Emmons,
Hague, Dutton, Gilbert, and many others.

Nor have the brilliant results attained by these investigators in

the New World been without their effect on the geologists of

Europe. Lory, Suess, Heim, Baltzer, and others have shown
that the clue to the right understanding of the structure of the

Alps, which had been so diligently sought and so long missed by
Von Buch and De Beaumont, by Studer and Favre, was now
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placed in our hands by the researches of the American geo-

logists.

In Northern Europe, Kjerulf, Dahll, Biogger, Reusch, and
other geologists have ably illustrated the same peculiarilies of

structure in the denuded mountain-chain near the southern ex-

tremity of which we are now assembled ; and in a recent valu-

able and suggestive essay " On the Secret of the Highlands
"

Professor Lapworth has shown how perfectly these structures

are exemplified in the western district of Sutherland.

In ofiering a few remarks on some of the still unsolved prob-

lems of Highland geology I shall not hesitate to treat, as be-

longing to the same geological district, both .Scandinavia and
Scotland. Not only is the succession of geological deposits in

the two areas almost completely identical, bul the characters

of the several formations and their relations to one another in the

one country are almost the exact counterpart of what they are

in the other.

The problems which await solution in Scotland are the same
which confront our brethren in Scandinavia ; their difficullies

are our difficulties, their successes our successes ; if they share

the benefits of our discoveries, we equally partake with them in

the fruits of their achievemenls. Important links in the chain

of geological evidence, absolutely wanting in the one area, may
perchance be found in the other. Every advance, therefore,

which is made in the knowledge of the rocks of the one country,

must necessarily re-act upon the opinions and theories which
prevail among geologists in the other.

At the base, and forming the foundation of this greatly

denuded mountain-chain, there exist enormous masses of highly
foliated, crystalline rocks. These, in great part at least, under-
lie the oldest known, fossiliferous strata, and are therefore of

pre-Cambrian or Archiean age. In spite of the labours of

Kjerulf, Dahll, Brdgger, Reusch, Tornebohm, and many others

in Scandinavia, and of MaccuUoch, Nicol, and their succes-

sors in this countrj', much still remains to tlje done in studying
the petrographical characters and the geognostic relations of

these widespread formations.

Some thirty years ago it was suggested by Sir Roderick
Murchison that among these Archfean rocks there exists a
" fundamental gneiss," a formation which is the counterpart and
contemporary of the rocks in Canada, to which Sir William
Logan gave the name of " Laurentian." Since that time other
similar attempts have been made to identify portions of these

Archaean rocks in the Highlands and Scandinavia with crys-

talline rock-masses in different parts of the New and Old
World.

I confess that, speaking for myself, I am not sanguine as to

the success of such endeavours. The miserable failures which
we have seen to have attended similar attempts, in the case even
of far less altered rocks, where identifications have been based
on mineralogical resemblances only (and in connection with
which definite palseontological or stratigraphical evidence has
been subsequently obtained) ought surely to teach us caution in

generalising from such uncertain data. It has been argued that,

where palasontological evidence is wholly wanting, and strati-

graphical relations are doubtful or obscure, then we may be
allowed to avail ourselves of the only data remaining to us

—

those derived from mineralogical resemblances. But surely, in

such cases, it is wiser to admit the insufficiency of the evidence,

and to say " We do not know !
" rather than to construct for

ourselves a "fool's paradise," with a tree of pseudo-knowledge
bearing the Dead-Sea fruit of a bairen terminology ! The
impatient student may learn with the blind poet that

They als( e, who only st.and and ^

It is thought by some that the application of the microscope
to the study of rock-masses may reveal peculiarities of structure
that will serve as a substitute for pala;ontological evidence con-
cerning the age of a rock when the latter is wanting. Greatly
as I value the insight afforded to us by the microscope when it is

applied to the study of the rocks, and highly as I esteem the
opinions of some of those who hold these views, yet I fail to see
that any such connection between the minute structure and the
geological age of a rock has as yet been established.

Although the bold generalisation which sought to sweep all

the crystalline rocks of our central Highlands into the great
Silurian net has admittedly broken down, yet it by no means
follows that the whole of these rock-masses are of Archaean age.
Nicol always held that among the complicated foldings of the
Highland rocks many portions of the older Palaeozoic formations,

in a highly altered condition, were included (see Quart. Jonrn.
Gtol. Soc. vol. xix. (1864), p. 184, and "Geology and Scenery
of the North of Scotland," 1866). The same view has been
persistently maintained by Dr. Hicks, to whose researches among
the more ancient rock-masses of the British Isles geologists are

so greatly indebted, and also by Prof. Lapworth.
To the settlement of this very important question we may feel

sure that the effort of the officers of the Geological Survey will

be especially directed. The geological surveyors of Scandinavia
have been so fortimate as to detect, in rocks of an extremely
altered character, a number of fossils sufficiently well preserved
for generic and sometimes even for specific identification. Fail-

ing the occurrence of such a fortunate accident, I confess that it

has always appeared to me that the disturbances to which these

Highland rocks have been subjected are so extreme, and the dif-

ficulty of making out the original planes of bedding so great,

that but little can be hoped for from general sections constructed
to show the relations of the rocks of the Central and Southern
Grampians to the fossiliferous deposits of the North-West of

Sutherland.

Lying unconformably upon these Archaean crystalline rocks in

our North-West Highlands we find great masses of arkose or

felspathic grit, with some conglomerates, the whole of these

well-stratified deposits attaining a thickness of several thousands
of feet. These rocks, in their characters and their relations, so

greatly resemble the " .Sparagmite Formation " of Scandinavia,

that it is impossible to refrain from drawing comparisons between
them. The Scandinavian formation, however, includes calcareous

and slaty deposits, which are wanting in its Scottish analogue.

The " Sparagmites " of Scandinavia, as a whole, .appear lo

underlie strata containing Cambrian (Primordial) fossils, but in

the very highest portion of the " Upper Sparagmite Formation "

of Southern Norway there have been found, according to Kjerulf,

specimens of Panidoxidcs.

The Scottish formation has, on the other hand, yielded no
undoubted organic remains. Murchison, on the ground of its

unconformable infraposition to his .Silurian strata, and its resem-

blance to certain beds in Wales which he called Cambrian, re-

ferred it in his later years to that system. Although an identifi-

cation, based on such grounds, must be admitted to be of small

value indeed, yet the discovery of " Primordial " fossils in the

very similar rocks of Scandinavia may be admitted to lend it

some slight support. In the present state of our knowledge,
however, it is surely wiser to admit that the question of tire age

of these beds is still an open one, and to call it by the name
suggested by Nicol—"The Torridon Sandstone." Kjerulf be-

lieves there is evirlence that the Scandinavian Sparagmite, in

places, passes horizontally into true gneiss, and similar appear-

ances are not wanting in the case of our Torridon Sandstone.

( To be continued. )

NOTES FOR THE OPENING OF A DISCUSSION
ON ELECTROLYSIS, TO BE HELD IN
SECTION B, AT THE BRITISH ASSOCIA-
TION IN ABERDEEN, SEPT., 18S;, BY
PROFESSOR OLIVER LODGE

I. IJ/HA 7 is an Electrolyte ? The question has two distinct

meanings :

{a) Is a given substance an electrolyte at all ; i.e. when
alone.

(/') Is it the electrolyte in any particular case ; i.e. when
mixed with other substances.

In answering (a) remember that the fact of bad conductivity

does not imply that what there is is non-electrolytic. An
electrolyte is one whose conduction is wholly electrolytic.

Distinction between metallic and electrolytic conduction.

Obedience to Ohm's law shown by electrolytes.

Tests of Electrolytic conjuttion. 1. Visible decomposition.

2. Polarisation.

3. Non - agreement with

Volta's series-law.

4. Transparency.

In answering (b)\ the fact of bad conductivity gives a decided

negative, but substances which almost insulate when alone may
conduct when mixed ; e.g. HjO -1- HCl.
To the question. What is the real conductor when a salt (or

acid) is dissolved in water? there are four possible answers :
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(i) The salt only,

(2) The water only,

(3) Both the salt and the water,

(4) A hydrate of the salt.

(1) is to be held by those who regard the water as unchanged
by the addition of salt

(2) is to be held by those who suppose the water-molecules

to be dissociated, or mechanically knocked asunder, by the

massive salt -atoms

(3) and (4) are mere modifications of one another, not easily

to be distinguished.

In deciding this question (/') we really decide what are the

primary and what are the secondary products of electrolysis.

Di-cussion of experimental evidence bearing on the point.

Hittorf's and Buff's experiments on mixed Electrolytes.

Magnus and others on the effect of current-intensity. (With
intense currents you are more likely to get the real ions liberated

because secondary actions have hardly time to occur).

Direct e.xperiment suggested by observing the place of appear-

ance of free acid ; and preliminarj' reply in favour of (3) or (4).

Valid objection suggested by Smee to regarding any of these

experiments as crucial ; but possible means of evading the

objection.

Experiments of Hisinger, Berzelius and Davy on electrolytes

in serie sometimes throw light on the question, which are the

real ions.

II. Question! about thi " migration of ions.'''' Do ions in salt-

solutions travel at different rates? And, in any case, at

what rate do they travel ?

Distinction between fused and dissolved compounds.
There being simple experimental evidence that solutions often

concentrate near anode and weaken near cathode, or perhaps
occasi.'inally vice versa : what is the explanation ?

Several possible hypotheses :

(i) Hittorf's that the salt is primarily decomposed and that

its ions travel at different speeds.

(2) Hittorf's resort in exceptional cases, that per-salts are

electrolysed into sub-salts and radical.

(3) Burgoin's, that a hydrate of the salt is electrolysed and
that the water travels mostly with the cation.

(4) D'Almeida's, that a free acid envelop is formed around
anode and is electrolysed in series with the salt.

(5) Quincke's, that opposite ions have charges differing in

magnitude as well as in sign, and are therefore urged with
diflerent forces.

(6) Wiedemann's, that the entire salt molecules electrify them-
selves by contact with the water and are thus urged bodily either

with or against the current.

(7) Kohlrausch's, that every ion has its own definite rate of
propagation in a given fluid when urged by a given force ; and
that this rate is calculable from conductivity, concentration, and
migration, data.

(8) Suggested, that opposite corresponding ions must always
travel at equal opposite rates, but that in solutions the water may
conduct more or les^ of the current.

Mode in which this hypothesis (8) can explain migration ; and
limitation to its explanation.

Easy calculation of total or resultant velocity of ions, but
difficulty in apportioning the right fraction of this velocity to each
ion in accordance with Kohlrausch's theory.

Reasons for supposing it necessary that opposite ions must
travel at the same pace.

!
Wiedemann's, Quincke's, and Helmholtz's theories of electric

Endosmosc, and proof by Wiedemann that it is independent of
" migration " phenomena.

Bearing of experiments with electrolytes in series on the
question of relative migration velocities ; and other suggested
migration experiments.

in. Quantitative Laws of Electrolysis.

(a) Ohm's law of electrolytic conduction.
(b) Faraday's two laws,

(i) The voltametric law.

(2) The law of electro-chemical equivalence.
And (.) dependence of decomposition EMF on chemical

combination-energy.
Nature of experimental evidence in favour of these laws.
Question whether Ohm's law will be exactly obeyed for

violent curreflts. Very important consequences of the law, if

exact for feeble currents.

Physical consequences of Faraday's two laws ; to be asserted
of all substances for which they are accurately true.

Law (i) asserts that no such electrolyte possesses a trace of
metallic conduction ; i.e. that electrolytic conduction and chemical
decomposition are precisely correlative. In Helmholtz's words,
'

' Through each section of an electrolytic conductor we have
always equivalent electrical and chemical motion." Or again,
in other words, with a spice of natural hypothesis (first due
perhaps to Ampere), Electrolysis is a kind of electrical convection
rather than conduction, each atom carrying a charge with it

;

and the charge conveyed by every atom of a given substance is

the same.
Law (2) extends this last important statement to all electrolytes,

and enables us to conclude that a definite quantity of electricity

belongs to each unit of affinity of every atom of whatever kind,
and that fractional portions ot such atomic charges are, in

electrolysis at least, unknown.
This last is a most astounding statement, for it suggests that

electricity may be " atomic " as well as matter.

Calculation of magnitude of this atomic charge ; enormous
value of it in proportion to size of atoms (10"'' electrostatic units,

probably, per monad atom).

IV". Questions concerning Polarinjtion ; and the EMF needed to

send a current through an electrolyte.

The chemical changes which go on in a circuit wholly electro-

lytic, or in any homogeneous portion of a circuit, are decom-
position and identical recomposition, and consume no energy :

accordingly no finite EMF is needed to send a current through
an electrolyte when the force is really applied to it, and Ohm's
law is obeyed by electrolytes exactly as by metals.

But at junctions of metals with electrolytes, or of electrolytes

with one another, permanent chemical changes may occur, and
at these places a finite EMF may be situated ; and this may be
either negative, when it is called polarisation, or positive, when
the whole arrangement is called a battery.

Calculation of such EMFs from thermo-chemical data.

Joule's proof that the heat of chemical action is a secondary
result—electric currents being the primary. The EMF (whether
positive or negative) of any arrangement is obtained in volts, if

the total heat produced by the chemical changes per dyad
gramme-equivalent be divided by 46,000.

Total polarisation may be regarded as the sum of two kinds :

(a) Temporary polarisation, existing during continuance of
current.

{b) Residual polarisation, existing afterwards.

(/') is caused by a more or less permanent alteration of the

surface of the electrodes by the clinging or combined ions.

{a) is caused, according to Helmholtz's theory, by a Leyden
jar action of the charged atoms straining across molecular dis-

tance of the surface of each electrode, and unwilling to part

with their charges. When the ions are able to combine with
the electrode, or otherwise retain their charges, this (a) portion

is very small.

Effect of secondary actions in destroying polarisation, and
rendering possible a permanent current even when apparently

insufficiently propelled. Helmholtz's air-free cell.

Intense currents diminish the amount of secondary action ;

and also modify maximum polarisation values, raising them
above their customary amounts.

V. Mechanism of Electrolytic Conduction.

Electrolytic conduction is ceitainly a convection of Electricity

by atoms of matter ; but concerning the mode in which the

atoms make their way through the fluid there are several

hypotheses :

( 1 ) The molecular chain of Grotthus ; modified and accepted

by Faraday and many others, modified further by Hittorf to

explain migration.

(2) The dissociation hypothesis of Clausius and Williamson ;

virtually accepted by Maxwell, modified by Quincke to explain

migration, and shewn by Kohlrausch to explain the facts of

conductivity.

(3) The electrostatic hypothesis of Helmholtz.
Because Ohm's law is obeyed, it is certain that no polarisation

can exist inside a homogeneous electrolyte : in other words,

there is no chemical cling of the atoms there, but only a frictional

rub. Wiedemann's view that conductivity is inversely propor-

tional to ordinary viscosity.

Probable independence of conductivity and tenacity of
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combination. Such facts as these, if well established, render

necessary some form of dissociation hypothesis.

A Grotthus chain of quite equidistant atoms might serve,

instead of actual dissociation, or a momentary dissociation

would be sufficient ; but no hypothesis which involves a tearing

asunder of molecules in the interior of a homogeneous electro-

lyte can be permitted.

Herein lies the great distinction between electrolytes and
dielectrics.

Hypotheses (i) and (2) may be held in either of two forms :

(a) The electrical influence of the electrodes may be supposed

to reach every molecule of the fluid. This was Grotthus's form

of (i), and is Quincke's form of (2).

(h) The electrical influence of each electrode may only extend

within molecular distance of its surface, while the adjustments

occurring in the main body of the fluid are effected by ordinary

diffusion. This was probably Faraday's form of (i) and it is

Maxwell's form of (2).

Helmholtz's hypothesis (3) emphasises the (b) aspect of the

matter by appealing to electrostatic interactions of the atoms to

maintain imiformity of composition. And within a range of
10"* centimetres of each electrode there is supposed to exist an
ordinary electrostatic strain, like that in an ordinary dielectric

condenser plate.

The great magnitude of the atomic charges explains the

feebleness of the difference of potential required to effect de-

composition on electrostatic principles. And the same thing

suggests a mainly electrical theory of chemical affinity.

To separate an atom from its charge requires expenditure of

work, hence Helmholtz's theory of a specific attraction between
matter and electricity, which he uses to explain Volta's
" contact force," the charge of atoms in a molecule, frictional

electricity, and many other phenomena.

VI. Addenda.

Calculation of EMF needed to effect decomposition

—

(a) of a dielectric,

^b) of an electrolyte,

on electrostatic principles.

Suggested theory of disruptive discharge.

Possible distinction between chemical compounds and
molecular aggregates.

Discussion of various phenomena from the point of view of a
possible "atomic" theory of electricity.

NOTES
Since our last issue Dr. Harting, of the Dorpat Observatory,

has announced an apparent variation in the great nebula of

Andromeda, which has caused some excitement in the astrono-

mical world. As represented in all our drawings, and, still

better, in a photograph which Mr. Common was fortunate

enough to obtain last year, the centre of the nebula appeared to

be only moderately condensed. There was no star or stellar

point. Now, on the contrary, there is a most unmistakable star

of the eighth or ninth magnitude. The question is, is this a

Stella nova in the line of sight of the nebula, or has the pheno-

menon been produced by a new condensation in the centre of

the nebula itself? Opinion inclines to the latter view, as, ac-

cording to some accounts, other accompanying changes have

been seen with large instruments, &c. But, on the other hand,

spectroscopic evidence that the apparent nebula is not a very

distant cluster is absent. By our next issue we may hope for a

large harvest of telescopic and spectroscopic observations of this

new object.

The International Congress of Schoolmasters was opened in

the Grand Theatre at Havre on the afternoon of the 6fh instant

Mr. Goblet, the Minister of Public Instruction, presiding.

The Severn tunnel has now been completed, and on Saturday
last a train containing officials and their friends passed through

it from end to end.

A CASE of Asiatic cholera has occurred at Cardiff. A labourer,

loading a vessel which had recently arrived from Barcelona,

drank water which had been put into a cask at that port, and

which was described by the medical inspector as totally unfit to

drink, having the appearance of discoloured milk, and being

putrid. The man died in a few hours of Asiatic cholera.

On August 25 and subsequent days was held in Turin the

International Congress of Alpine Clubs. The principal topic of

discussion was the better management of refuges erected in

different parts of the Alps, new regulations for guides, and

pensions to be granted to them. The honorary president was

the King of Italy, His Majesty being represented by M. Loyi ;

the acting president was Prof. Ferrati. The readings of mini-

mum and maximum thermometers were also collected and dis-

cussed. Several excursions took place at the close of the

session.

The German Meteorological Society met for its third congress

at Munich last month. Prof. Bezold, of Munich, who delivered

the address of the meeting, took for his subject " The Advances

of Meteorology during the last Ten Years," dwelling mainly on

the alterations made by the introduction of the synoptical method

in connection with telegraphy.

The eleventh Bulletin of the United States Geological Survey

is a paper on the quaternary and recent mollusca of the Great

Basin, with descriptions of new forms, by Mr. R. Ellsworth

Call, with an introduction containing a sketch of the quaternary

lakes of the Great Basin, by Mr. G. K. Gilbert.

Repeated severe shocks of earthquake have occurred in the

south-east of Lower Austria and in the north of Styria, and have

been followed by further shocks in Bonia, described as moving

from east to west.

We have received Prof Holden's account of the progress of

astronomy in 1SS4, and Prof Rockwood's account of vulcanology

and seismology for the years 1883 and 1S84, reprinted from the

Smithsonian Report for 1884 ; also Mr. Albert Williams's report

on placer mines, .and mining districts, from the rep >rt of the

tenth census of the United States on the statistics and technology

of the precious metals.

The programme of the technological examinations of the City

and Guilds of London Institute for the Advancement of Technical

Education for the session 1S85-86 has been published. It con-

tains a detailed syllabus of the examinations for the different

grades on each subject, and copies of recent examination papers.

It is to be obtained at the offices at Gresham College, and at

Exhibition Road.

Mr. G. J. Symons, who has examined the trees recently

damaged by lightning in Richmond Park, has communicated

the results of his observations to the Times. They are two of a

group of oaks in the eastern part of the park, slightly south-west

of, but very near, the White Lodge. They were fine trees,

their girth at 3 feet being 1 1 and 1 2 feet respectively ; the trunks

are 23 feet apart, and one is nearly due north of the other.

There are three other trees quite close to them (within 40 feet),

which are uninjured, except by the branches which were thrown

upon them. The injury to one tree, though fatal to it, is un-

important, but the other tree affords a tremendous instance of

disruptive power. It appears to have been cut through horizont-

ally at about 3 feet above the ground ; the upper portion shows

comparatively little injury, but the lower part is not merely

stripped of its bark, but burst open in a very intense way ;

spikes of the stem, several inches thick and 10 to 15 feet long,

stand out from the trunk somewhat like the ribs of an umbrella

before it is fully opened, and grip between themselves and the

centre of the trunk branches which fell from the upper part

before they had time to reclose, while the ground for perhaps

200 feet around is strewn with the bark and fragments of
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the trunk, from scraps like lucifer-matches to pieces which some

men could not lift. From this state of facts Mr. Symons suggests

some problems : Why one tree rather than another should be

struck if it be not the tallest ? why, as in this case, the wreck of

one tree is greater than that of the other 23 feet away ? what

produces this disniptive force ? &c. A curious question is, Why
oaks and elms are especially liable to be struck ? It was stated

in 17S7 that the elm, chestnut, oak, and pine were the trees

most often struck in America; in 1S60 Mr. Symons himself

stated, in a paper read to the British Association, that the elm,

oak, ash, and poplar were the most frequently struck in this

country. The last number of Das Wetter of Magdeburg con-

tains an abstract of ten years' records of trees injured ; 265 are

reported, and of these 165 were oaks ; the only other trees of

which the number was more than trifling were : Scotch nrs, 34 ;

pines, 22 ; and beeches, 20. It has been suggested that the

frequency with which oaks are struck is due to the presence of

iron in the wood.

It is strange to contrast the weather which we have had
during the summer in England, and indeed in Western Europe,

with that prevailing in China, Japan, and the rest of Eastern

Asia. While here it has been exceedingly dry, with as a rule a

hot sun during the day, in Japan it rained almost without inter-

mission throughout June and July, and the sun was rarely seen. It

has been in fact a season of unusually heavy rainfall ; while with

us the reverse has been the case. When the latest mails left,

landslips and inundations were of daily occurrence. Between
Yokohama and Tokio the railway line was blocked in several

places by masses of earth which had fallen, a great part of the

country was under water ; and the same reports come from Osaka
in the south of the main island. Here the water invaded the

line, washing away the bjillast, and rendering passage imposs-

ible ; the inundations had rendered many people homeless, and
great distress prevailed in many places. The same story comes
from China. In the south, in the Kwangtung province, the

rivers which debouche at Canton had become swollen with the

constant rains, overflowed their banks, and spread desolation

far and wide. Whether there is any connection between the

extreme dryness here and the extraordinary rains in the'far East,

and whether either, as has been suggested, has any connection

with the unusual seismic activity prevailing at present, must be
left to meteorologists to determine ; but as this activity, whether,
as volcanic eruptions or as earthquakes, appears impartially dis-

tributed all over the globe, from Hungary to South America,
from the Eastern Archipelago and Japan to Cashmere, it is not
e3sy primS facie to see how it could be the cause of, or have any
connection with, such strikingly"different phenomena in diflferent

parts of the Old World.

The Auk (vol. ii. Nos. 2, 3), published at Boston for the
American Ornithologists' Union by Messrs. Estes and Lauriat,
continues to furnish evidence of the great activity with which
ornithology is prosecuted in North America, though the students
of that branch of science still affect rather the particular than the
general, much as did most British ornithologists some thirty

years ago, and as many do now. This perhaps is only to be
expected, and since the avifauna of North America is so enor-
mously larger than that of the British Islands, the condition may
very likely last longer there than here. Nearly every paper in these
two numbers (for April and July of the present year)—reviews
of books apart—refers only to the birds of the Nearctic Region
or Sub-region ; but most of them seem to the eye of a European
to be good of their kind. It looks as if the nomenclatural
paroxysm, which lately afflicted our esteemed brethren in the
United States, were gradually passing away, and we trust that

they will then have time to apply their energies to more im-
portant subjects. Dr. Stejneger, however, has a fifth series of

his " Analecta Ornithologica." His views are in the main so
entirely in accordance with what has generally been held in

England to be orthodox, that we cannot object to his labours,

whatever be the trouble they may cause ; and we greatly regret

the rare occasions in which we think him mistaken. One of
them is in his present paper (pp. 183, 184), where he strives,

and we consider fails, to make out that the generally accepted
name of Scops for a genus of Owls ought to be dropped. Because
Briinnich in 1762 turned Brisson's Scopus into Scops, the latter

term was obviously not thereby established ; and the former
being, as Brisson tells us [Ornithologie, v. p. 503), his own
coinage from the Greek iricia (umbra) properly a shadow, but
taken by him to mean also the colour umber—a signification it

seems never to have possessed—it is a wholly different thing from
the classical o-Kon//, which has always meant an Owl of .some sort.

Thus the two words are absolutely distinct, and Briinnich can
be only regarded as having made a misdirected attempt at gram-
matical emendation. We therefore hold that even the ornitho-

logists of America, who recognise Briinnich's generic names(which
the ornithologists of Europe in general do not), will be fullyjustified

in retaining the name Scops in the sense in which Savigny used
it. Dr. Merriam has a notice (p. 312) headed "The eggs of the
Knot

(
Tringa canutus) found at last ! " but we must beg leave

to remind him that sixty-five years ago this bird was found to

breed abundantly on the Parry Islands, and, though admittedly
no eggs are now forthcoming in collections, it has always been
understood that specimens were then brought thence. It does
not now appear that Lieut. Greely brought home any, though
we trust he may have done so ; but if he did not we are much in

the same position as before in regard to that oological desidera-

tissimum. Mr. Ernest E. T. Seton has a letter (p. 316), admir-
able for its common sense, on "The popular names of Birds,"

which in a new country, inhabited by English-speaking men and
women, is by no means a matter to be neglected. We have to

congratulate Mr. Allen on his promotion to the Curatorship of

the Central Park Museum in New York City, and Mr. Brewster
on succeeding to the appointment at Harvard University thereby
vacated. Both these gentlemen are so well known by name to

English ornithologists, that it is quite unnecessary to point out

their eminent qualifications for the posts they now respectively

hold, and we hope will long continue to enjoy. The name of

Dr. Coues does not appear as a contributor in either of these
numbers, which fact is, we suppose, attributable to his departure

westward, where we trust he will continue those field-observa-

tions for which he became distinguished so long ago. We miss

also any important communication from Dr. Shufeldt. Migh
we venture to suggest that the quantity of small tjrpe used in

this excellent journal is rather trying to some eyes ? It unfor-

tunately happens that even ornithologists are not exempt from
some of the bodily inconveniences of advancing years, however
young they may continue mentally ; and at present the volume
of the Auk is not so obese but that it might wax fatter without
losing its volant powers.

Col. Yolland, C.B., F.R.S., one of the Inspectors of Rail-

ways under the Board of Trade, died on Friday last at Baddesley
Vicarage, Atherstone, Warwickshire. He was bom in 1810,

was admitted into the Roy.aI MiUtary Academy, and obtained
his commission in the Royal Engineers in 1828. He rose by
regular promotion until he became lieutenant-colonel in 1855
and a brevet colonel in the army in 1858. After being employed
in Canada till 1835, ^^ was employed successively at the

Ordnance Survey at the Tower of London, at Southampton,
Dublin, and Ennis'<illen. During this interval he superintended
the publication of astronomical observations, first those made
with Ramsden's zenith sector, and afterwards with Airy's, the

latter observations being for the purpose of determining the

latitudes of various trigonometrical stations in Great Britain and
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Ireland. He also compiled an account of the measurement of

the Loch Foyle base, which was made during the years 1827-29.

The article on geodesy, which forms part of the mathematical

text-book used at the Royal Military College, was written by
Col. Yolland. In 1854 Col. YoUand was appointed one of the

Inspectors of Railways under the Board of Trade. In 1856 he
was selected as the engineer member of the Commission
appointed by the Secretary of State for War to consider the best

mode of reorganising the system of training officers of the

scientific corps, with the special intention of abolishing patron-

age and opening the commissions in those corps to competition.

The Commissioners, the other two of whom were Col. W. T.

Smith, R.A. , and the Rev. W. C. Lake, visited France,

Prussia, Austria, and Sardinia, and, after studying the methods
of appointment in use in those countries, drew up a report,

which was printed by order of the House of Commons.

Dr. Schomburgk's Report on the Progress and Condition of
the Botanic Garden and Government Plantations in South
Australia for the year 1S84, which is dated from the Botanic
Garden, Adelaide, in IVIarch last, gives, as usual, a good deal of
interesting matter on the cultivation of useful plants. The co-
operation, which has of late years been so much extended
between the botanic gardens in all our colonial and foreign pos-
sessions, has been the means of inciting the several directors to

increased energy in the development of new resources and the
interchange of valuable plants, so that matter of a similar
character, or treating of the same plants, often appears in reports
from gardens widely separated geographically from each other.
Thus we find in the report before us notes on the suitability or
otherwise for Australian culture of many plants that have been
similarly reported on from other parts of the world. Amongst
those reported upon by Dr. Schomburgk may be mentioned
mustard, rape, sesamum, ground nut, tobacco, hops, canary
seed, chicory, capers, esparto, &c., &c. Speaking of esparto
gi-ass (Macrochloa tenacissimi), which is a native of Spain,
Portugal, and North Africa, and is, we are reminded, exported
into England alone to the amount of 140,000 to 150,000
tons a year, so that it is becoming scarcer every day
and consequently fetching higher prices. Dr. Schomburirk
says :

" Considering the similarity of our climate with that
of Spain, I endeavoured to introduce this valuable grass
into the Colony, which, after many difficulties, 1 succeeded
in accomplishing, and I have not been disappointed in its

acclimatisation in South Australia. The grass which I have
now cultivated for the last five years grows admirably with
us, notwithstanding the most severe droughts we have to
contend with. It is propagated by seed. The question will
naturally be asked, ' Suppose we succeed in growing the grass
here, where shall we find a market for it?' Our enterprising
and go-ahead neighbours in Victoria have already established
two paper mills, and I understand Sydney also possesses one,
so that, if we succeed, the market for the grass is close at hand,
and I think it would even pay to export the grass to England, as
by means of hydraulic pressure the bulk would be considerably
reduced." Another industry which seems to promise well in
South Australia is the production of sumac, which consists of
the powdered leaves and twigs of Rhus eoriaria and Rhjis cotinus,
shrubs of the Mediterranean region, and grown largely in Southern
Europe for the sake of the leaver. Dr. Schomburgk says both
plants grow in the Adelaide Botanic Garden, and the climate
seems to suit them

; he recommends, however, that trials should
be made toascertam whether they ^^ould thrive in poor or sandy
soil. On this subject the British Consul at Palermo, in the
neighbourhood of which the best sumac is grown, says
the soil best adapted for the plant is that of a sandy nature. It

is proi^agated by cuttings. The bulk of the sumac is shipped
from Palermo to various countries, but principally to the United

States. A catalogue of plants added during 18S4 to the col-

lection under cultivation at the Botanic Garden is given in the

form of an appendix.

It was hardly to be expected that the season should pass with-

out the appearance of the sea-serpent somewhere, and if we are

to believe the information forwarded to us from a correspondent

in Norway, it has just visited the coast of Nordland. Three

Sundays ago some lads were returning to the Island of Rod
from the church at Melo, in the middle of the day, when they

saw far out in the fjord a streak in the sea, which they believed

to be a flock of wild ducks swimming. On proceeding further,

however, they heard the whizzing as of a rushing fountain, and

in a few moments perceived a great sea-monster with great

velocity making straight for the boat. It appeared to be ser-

pentine in shape, witti a flat, scaly head, and the lads counted

seventeen coils on the surface of the water just as it passed the

stern of the boat so closely that they could have thrown a boat-

hook into it. By subsequent measurements on land the length

of the animal was estimated at about 200 feet. It pursued its

course on the surface of the sea until close behind the boat,

when it went down with a tremendous noise, but reappeared a

little after, shaping its course for the Melo, where it disappeared

from view. Naturally the lads were greatly frightened. Tlie

weather at the time was hot, calm, and sunny. Our informer

states that the lads are intelligent and truthful, and that there is

no reason to discredit their unanimous statement, made, as it

were, in a terribly frightened condition. It might be added that

the waters in which the animal was seen are some of the deepest

on the Norwegian coast, and that it is not the first time fisher-

men have averred having seen the sea-serpent here. The

existence of the sea-serpent is fully believed in along the coast

of Norway.

We have received the yournal and Proceedings (vol. xviii.)

of the Royal Society of New South Wales for 1884. Besides

the President's address, it contains several papers, reports of the

various meetings, an abstract of the meteorological observations

at the Sydney Observatory, and a rainfall map. Amongst the

papers we find one on the removal of bars from the mouths of

rivers, by Mr. Shellsbear ; on some New South Wales minerals,

by Prof. Liversidge ; on the oven-mounds of the aborigines of

Victoria, by Mr. MacPherson ; on a new form of actinometer, by

Mr. Russell ; on the water suppl)' of the interior of New South

Wales ; and shorter papers on gold, on the trochoided plane, on

dor)'anthes, &c., Mr. Caldwell's paper on the embryology of

the marsupiala, monotremata, and ceratodus.

We have to acknowledge a copy of the English translation of

the paper read by Messrs. Thorell and Lindstrom to the Royal

Swedish Academy of Sciences, on the Silurian scorpion found

in Gothland (Nature, vol. xxxi. p. 295). It is published by

Norstedt and Sons, Stockholm.

The ceremony of the Chevreul centennial has been postponed

until January i, i886. To give more solemnity to the celebra-

tion all the Paris students will be present at the Jete ; now most

of them are in the provinces or abroad. The health of M.
Chevreul continues excellent, and the delay is not likely to prove

an obstacle to the ceremony.

Prof. Doolittle, of the Lehigh University, Pennsylvania,

has published a treatise on practical astronomy, as applied to

geodesy and navigation (New York : Wiley ; London : Triibner).

It is intended as a text-book for universities and technical

schools, and as a manual for the field astronomer. The object

has been to present in a systematic form the most approved

methods in use at the present time, and these are illustrated by

complete numerical examples. In the introduction the method
of least squares is developed with special reference to the

requirements of this particular class of work.
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Nearly all the ironworks at Pittsburgh, besides some forty

iron firms within a radius of thirty miles, are now using the

natural gas of the district, as are also most ofthe glass factories,

distilleries, breweries, &c. This is creating an entire revolution

in the labour market there. The output of iron and steel at

Pittsburgh is about 750,000 tons per annum, and as it takes

some 50 bushels of coal to make one ton of iron, it follows that

at least 38,250,000 bushels of coal will be dispensed with in the

yearly consumption, throwing out of employment an enormous

number of miners, firemen, ashmen, roadmen, and other

employes of the collieries. The cause of this great change being

entirely one of nature's arrangement renders it an impossibility

for trade unions and labour agitators to deal with the matter.

We have received the Report and Proceedings of the Bristol

Naturalists' Society for the year ending April 30 last. The
principal paper is a long one, with illustrations, by Prof. Lloyd

Morgan, on sub-aerial denudation and the Avon gorge, in which

he has worked out in detail the subject of the influence of geo-

logical structure on the scenery of the Avon, more particularly

of that section of the Avon basin lying between Bristol and the

Channel. There are also papers on the mapping of the mill-

stone grit at Long Ashton near Bristol by the same writer, on a

common fin whale stranded in the Bristol Channel by Mr.

Wilson, and on the newly-discovered phenomenon of apospory

in ferns by Mr. Druery. There are also papers on the rainfall

at Clifton in 18S4, and meteorological observations with regard

to temperature during the same year. Finally Mr. Bucknall

prints the eighth part of his fungi of the Bristol district, and Mr.

White additions to his flora of the Bristol coal-field. The
report shows that only a portion of the papers read are printed.

Perhaps it is right to add in conclusion that the society is in a

flourishing financial condition, for it has not only a comfortable

balance on the right side of its current accounts, but has actually

a capital to the amount of 17/. loj. invested in securities.

A REPORT from the Government Astronomer in the Hong
Kong Government Gazette upon the progressive motion of

typhoons gives the following average velocities. The course of

the typhoon is here followed from its commencement on the

east coast of Luzon, the cradle of the typhoons of the China
seas, into the Sea of Japan, beyond which they are dissipated

and lost in the North Pacific :

—

East of Luzon

China Seas between 12° and 18° N.
China Seas between Hong Kong, Luzon, and \

Southern Formosa ... ... ... .../"
About Hainan ... ... ... ... ... j^

East of Formosa ... ... ... ... ... 10

In Southern China : Kwangtung, Fokien, and \
Kiangsi ... ... ... ... ... J

'°

In the Formosa Straits ... 12

About .Shanghai ... ... ... ... ... 12

In Northern China ... ... ... ... ... 23
About Japan ... ... ... ... ... ... jg

In the Sea of Japan ... ... ... ... ... 30

Dr. Nickerson, of New York, has published as a pamphlet
the memorial address by him on Joseph Henry and the mag-
netic telegraph, delivered at Princeton College. It is printed at

the request of the President and members of the College, and is

published by Charles Scribntr and Sons, of New York.

We have to acknowledge Mr. G. J. Symons's " British Rain-
fall " for 1884. The issue for l?6o, in four pages, is reprinted

and I ound with the volume, and is irteresting as the beginning
of the el.ibor te work which Mr. Syraons now publishes every

year. The present volume differs from its predecessors, inas-

much as it contains no articles from observers upon experimental

or other branches of rainfall work ; but their place has been

supplied by notes by the editor scattered throughout the book.

He has invited observers to repoi-t any facts within their know-
ledge bearing on the effect produced upon the level of water in

wells, &c., by the small rainfall of the year. Consequently

observers' accounts occupy a considerable space. Mr. Symons
has added a full account of the drought.

We have received the report of the Verein fiir Naturkunde

of Mannheim for. the fiftieth and fifty-first years of its existence.

The report contains the jubilee address, and also a lecture de-

livered by the late Dr. Schimper in the year 1834, on the

classification and succession of organisms, together with a brief

biography of the author and a bibliography of his writings.

The additions to the Zoological Society's Gardens during the

past week include a Purple-faced Monkey (Seinnopithecus leuco-

prymnus) from Ceylon, presented by Mr. Ernest Greathead ; a

Weeper Capuchin (Cebus oapuciniis i ) from .South ^^merica,

presented by Mrs. A. Sinclair ; a Ring-tailed Coati [Nasua rufa i )

from South America, presented by Master J. C. Robinson; a

Yellow-footed Rock Kangaroo (Petro^ale xanthopits 9 ) from

South Australia, presented by Mr. C. W. Holden ; a Levaill.int's

Cynictis {Cynictis penkellata'i ), a Suricate [Siiricata tetra-

dactyla 9 ) from South Africa, presented by Mr. John Constable ;

four Black Water Voles [Aiiicola amphibius) from Scotland,

presented by Mr. W. Arkwright, F.Z.S. ; a White-backed

Piping Crow {Gymnorhina Icuconota) from South Australia,

presented by Miss A. Charsley ; a Poe Honey-eater (Prost/ic-

tnadera Nova-Zealandia) from New Zealand, presented by Mr.

Charles Clifton, F.Z.S. ; a Humboldt's Lagothrix (Lagothrix

Humboldti) from the Upper Amazons, a Glutton {Giilo lusciis)

North European, deposited ; a Jaguar (/vf//j onca) from America,

deposited ; two Long-fronted Geibilles [Gerbillus longifrons),

two Snow Birds {Junco hyemalis), five Common Vipers { Vipera

berus), thirty Striped Snakes ( Tropidonotus sirtalir) bred in the

Gardens).

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, SEPTEMBER 13-19

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.

)

At Greenwich on Sept. 13

Sun rises, 5h. 34m. ; souths, llh. 55m. 44*2s. ; sets, iSh. iSm. ;

decl. on meridian, 3° 38' N. : Sidereal Time at Sunset,

I7h. 50m.
Moon (at First Quarter on Sept. 16) rises, loh. 52m. ; souths,

I5h. 50m. ; sets, 20h. 42m. ; decl. on meridian, 13° 54' S.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 4 6

Venus ... 8 49
Mars ... o 27
Jupiter ... 5 10

Saturn ... 22 53*

lo 56
'4 3
8 30
u 45
7 J

17 46 ... 9 5 N.
19 17 -. 9 52 S.

16 33 ... 21 31 N.
18 18 ... 5 56 N.
15 9 ... 22 22 N.

Indicates that the rising is that of the preceding day.

Occultations of Stars by the Moon

Mag. Disap.

19 ... 13 Capricorni ... 6

19 ... 14 Capricorni ... 5

The Occultations of Stars

Corresponding

R^an angles from ver-
^'^^P' tex to right for

inverted image

20 4 ... 21 23 ... 122 272
21 33 ... 22 41 ... 151 273

such as are visible at Greenwich.

iS ... 19 ... Mercury at greatest elongation from the Sun.
18° west.



464 NATURE \Sept. lo, i<

ASTRONOMICAL NOTES
New Comet.—A new comet, discovered by Mr. Brooks,

has been obser\'ed by Mr. Wendell, of Harvard College Ob-
servatory, and Mr. Ainslie Common, of Ealing. On Friday

night its approximate position was R.A. I3h. 53m., and N.P.D.
52 20'. Its R.A. is increasing and N.P.D. decreasing ; diameter,

9 minutes of arc, and getting brighter.

New Minor Planet.—On the evening of the 3rd inst. Herr
Palisa, of Vienna, discovered a minor planet, thus bringing the

number of these bodies to 250. The following are the particu-

lars of the discovery :—September 3, gh. 53s. (Greenwich mean
time) ; right ascension, 23h. 34m. 44s. ; north polar distance,

106° g' 35" ; daily motion in right ascension, 48s. decreasing, in

polar distance 3' increasing ; magnitude, nth.

GEOGRAPHICAL NOTES
The Caroline Islands, which are attracting so much political

attention now, are described at some length in the Gazette

Geographique. It is generally acknowledged that they were
discovered by a Portuguese navigator in 1526, and during the

rest of the sixteenth century they were frequently visited by
Spanish and Portuguese explorers. They were called the
Carolines about 1686 by a pilot named Lezcano, who saw many
islets there, but could not tell to what group they belonged, or
indicate their exact position. The name was given to them after

Charles II. ; they have also been called the New Philippines,

but this has never prevailed. Towards the end of the seven-

teenth century the Spaniards in the Philippines and Mariannes
learned something of the Carolines, and in 1705 an imperfect

map of the group was sent to Pope Clement XI., and then the

Jesuits of the mission at Manila resolved to establish a branch
in the Carolines. In 1710 the missionaries and a few soldiers

set sail, but on arriving at the Pelews were all massacred. Up
to l8l7the Carolines were visited by navigators of all nations,

but the number of the islands, their exact position, and the

hydrography of the seas in which they were situated, was
totally unknown. In that year Kotzebue, and subsequently
Freycinet, Duperrey, Dumont d'Urville, and others, visited the

whole of the Archipelago, and from them we got our first

accurate accounts of the Carolines and their inhabitants. The
Caroline archipelago forms part of Micronesia, and is situated to

the south of the Ladrones, to the westofthe Marshalls, and tothe
north of New Guinea. It consists of about 500 islands, of which
the greater number are only atolls. The number of real islands

is only forty-eight, but as each of these is surrounded by a certain

number of islets, it may be said that the archipelago consists of

forty-eight groups ; forty-three of these are low coral islands,

while five are composed of basalt with coral at the base. The
superficial area over which the archipelago is spread is about forty-

five square leagues. Geographically it may be divided into

three main groups, separated by two large channels : the eastern

group, of which the principal island is Ascension or Ponape ;

the central group, and the western group, the principal island

being Eap or Jap, of which much is being heard just now.
Ponape is between 50 and 60 miles round, and has a peak in

the centre which rises to a height of 2860 feet. At one part of

its coast there are curious ruins which are still a problem for

ethnologists ; they are apparently the remains of a large building

constructed of huge blocks of basalt. The archipelago, although

close to the equator, enjoys a temperate climate ; there are two
rainy seasons—one in January, the other in August. The islands

are of astonishing fertility ; the principal productions are the

bread-fruit, cocoa-nut, the palm, bamboo, orange, and clove

tree, sugar-cane, beetle, sweet potato, &c. The population is

generally estimated at 18,000 to 20,000, and belongs ethno-

logically to the Micronesian family. The principal elements are

Malay and Maori ; but there is also a mixture of Negrito and
Papuan, to which in later times was added a Chinese and Japan-
ese element. The language is as mixed as the race ; the gramm-
atical constructions are the same as those of the Maori, but
Malay influence is also evident. In some of the islands there

are two languages, as in Java—the vulgar and polished. They
have no religion properly so-called ; they believe in spirits, which
are the souls of their deceased ancestors, and they have a great

respect, a kind of cult for their dead, whom they preserve till

the body falls to pieces. As in all the islands of the Pacific,

tahii is practised. Each group of islands is governed by a cliief

or king. His power in tijne of peace is purely nominal, but

he enjoys the respect of all ; but in the frequent bloody wars
his authority is unbounded, and all submit blindly to his will.

The Pelews or Palaos Islands are quite distinct from the
Carolines ; they are the most western islands of Micronesia, and
are situated about 600 miles east of the Philippines. The archi-

pelago consists of ten principal islands and a number of islets. The
principal one, called Babelthuap, is 30 miles long, the southern
part being very mountainous. All the islands are covered by
thick forests, the trees of which are used by the natives to con-
struct their large canoes. Besides the yam and the cocoa-nut
there are also bananas, oranges, and a large number of nutritious

roots. The population is .about 3500 souls, belonging to a race

which is quite distinct from the Caroline Islanders. They pre-

sent all the characteristics of the Malay and Papuan races, and
are probably the result of the mixture of a superior Malay tribe

with an inferior aboriginal people. Old travellers speak very
well of these natives : they are said to be in every way superior

to the inhabitants of the Caroline Islands. Here also there are

two languages : one for addressing superiors, the other inferiors
;

possibly it would be more correct to say that there is only one
language, with copious honorific forms. The king has insti-

tuted an order, which he gives or withdraws at his pleasure :

the insignia is the first cervical vertebra of the fish ciugotig.

The Rundschau fiir Geographii und Stalistik for September
reproduces a forgotten discourse of Alexander von Humboldt.
It was never published, although it was privately printed for the

use of the members of the Society before whom it was delivered.

It deals with the primitive peoples of America and the monu-
ments which they have left behind them, and was delivered

before the Philomatic Society of Berlin in January, 1806 ; that is

a few months after his return from his travels. It had grown to

be a bibliographical curiosity
; part of its contents was after-

wards reproduced in his " Ansichten der Natur' and "Vues
des Cordilleres," and later investigations have materially altered

some positions taken up ; but the discourse is otherwise very

interesting, especially after its disappearance for nearly eighty

years.
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THURSDAY, SEPTEMBER 17, 1885

THE NEW STAR IX ANDROMEDA
WE have received the following important communi-

cations from Lord Rosse and Dr. Huggins
relating to the new star. Whether the star be connected

with the nebula or not, during the last week evidence has

been brought forward that it has changed both its

brilliancy and position with regard to the nucleus. This

question of change of position is of the highest import-

ance, for arguments were advanced in this journal

(Nature, vol. .wi. p. 413) on the occasion of the out-

burst of the Stella nova in 1 866, which suggested that a body
which reduced its lustre so rapidly could have no very great

mass, and that therefore it might not be so very remote.

Dr. Huggins is able to decide between the different

statements which have been published as to the spectrum

of the star : he has little doubt as to the existence of

bright lines between D and b. This endorses Lord
Rosse's observation which we printed last week.

Since my communication of September 8 our books have
been searched for information on the past history of the nucleus
of the Andromeda nebula. I subjoin in full the entries bearing
upon the question whether the "new star" is now seen for the

first time, or is a variable now shining out with abnormal
brilliancy. The latter would appear to be the case. The nebula
was frequently observed in past years with the 6-foot reflector

and measures made. These measures being too few in number
for a proper survey of the nebula, publication was postponed in

1878, and the details of configuration of the nebulosity have not
appeared such as to merit a monograph. RossE

September 12

7V;^ Great Ncl'ula in Andromeda as absented at Birr Castle -witli

the 6-/001 Reflector

1848, December 13.—Three new stars seen near nucleus.

Others stars at moments suspected in large nucleus.

1848, December 15.—Confirmed previous night's obsei-vations

about the three stars u n /"of nucleus.

1851, October 25.—[On a rough sketch accompanying micro-
metrical measurements the nucleus is indicated by a point].

1852, September 16.—Nucleus looked veiy sharp. Had sus-

]iicion of a point in centre of nucleus of large nebula which
formed one angle of a quadrilateral of which the other three are
small stars to the left.

1855, October 15.—With higher power several stars become
visible about the nucleus. Nucleus itself suspected at moments
to be resolvable.

1856, October 28.—I observed the nucleus attentively for a
long time, and I thought I could at times see stars along its

north edge, but I am not very confident about it.

1857, October 16.—The higher power of single lens brings
out a great many very faint stars around the nucleus, a seen
steadily, seen by glimpses and I suspect a star in the neigh-

.^

bourhood of 7. The sketch represents the central portion of the
nebula. [A point is indicated in the centre of the nucleus.]

Vol. XXXII.—No. 829

i860, October 19.— I think the nucleus is extended as in

accompanying sketch.

i860, November 13.—[A sketch was carefully made, which is

almost identical with the sketch of i860, October 19, showing
the extension of the nucleus very plainly. No point is indicated

in the centre of the nucleus.]

[In 1861 and 1862 numerous micrometrical measures were
taken, accompanied by rough sketches, showing the nucleus as a
diffused nebulous patch, either round or slightly extended as on
i860, October 19.]

1 87 1, October 7.—A rough sketch was made [showing the
nucleus round and rather distinct.]

#

-<*!

1872, August 7.—Nucleus very distinct on ground of nebula.

1877, November 2.—Nucleus extends in same direction as

nebula ; immediately following the nucleus the nebulosity de-

creases quickly in brightness, more so than on preceding side.

The star was observed here first on the night of the 3rd inst.

It presented the appearance of an orange-coloured star of from

the 8th to the gth magnitude. With a spectroscope of low

dispersive power a continuous spectrum was seen from about

C in the red to a little beyond F. There was an apparent con-

densation of light from about D to b, which might be due to

bright lines in that part of the spectrum. This supposition was
strengthened by the employment of a more powerful spectroscope,

but I was not able to be certain on this point.

On the 9th the star, which was then distinctly on one side of

the principal point of condensation in the nebula, appeared to

me to have a less decided orange tint. It presented an appear-

ance in the spectroscope similar to that which it had on the 3rd,

with the exception that the light was less strong about D, I

was so far confirmed in my suspicion of bright lines that I have

little doubt that from three to five bright lines were piesent

between D and b.

On the 3rd inst. the star did not appear clearly defined in

the refractor of 15 inches aperture, but the state of the sky was
not good enough to enable me to be sure that the star was truly

nebulous. On the 9th the star was certainly free from

nebulosity. William Huggins
Upper Tulse Hill, S.W.

On September 8 the new star in the nebula (Messier 31) in

Andromeda was examined in my lo-inch reflector. The no^>a

shines with a yellowish tint and looks like an ordinary star

of about 7J mag., being a perfectly sharp and well-defined
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stellar point situated near the central region of the nebula.

It is quite free from any blurred appearance or any aspect of

indefiniteness other than that introduced by the nebula on which
it is projected.

On later nights the star seemed to have slightly decreased ; its

light was feebler and less sparkling, but I made no exact com-
parisons for tracing the decline of brilliancy, if any.

During many years the naked eye appearance of this con-

spicuous nebula has been familiar to me, and I have been
accustomed to notice it particularly while engaged in prolonged
watches for shooting stars. No sharply-defined nucleus was ever

perceptible, but now the involved star is distinctly visible by
slightly averting the vision. When the air is very clear the

glowing out of the star now and then is veiy obvious, and I

mention the fact in proof that the variation of the nebula by
this new phenomenon is sufficiently great to affect its naked-eye
aspect. \V. F. Denning

Bristol, September 13

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to tetiirn,

or to correspond zvith the writers of, rejected manuscripts.
No notice is taken ofanonymous communications.

\^The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance e7>e>!

ofcommunications containing interesting and no7iel facts. ]

Red Rays after Sunset

There have lately been seen here some remarkable examples
of rose-coloured streamers radiating from the sun at an interval
of from 20 to 30 minutes after sunset, particularly on the 3rd,

Sth, and 6th of this month. On the 3rd the appearance was
especially striking, the contrast of colour between one very
broad, vertical ray and the greenish-gray sky which separated
it from its neighbours being most marked.

That these rose-coloured rays are essentially identical with
the diffused rose-tint observed on other occasions is evident,
not only from the similarity of colour and of interval after sun-
set at which they appear, but also from the occurrence of inter-
mediate examples, in which the rays are so far and so broad that
the radiate character is almost lost.

It is, however, by no means so clear why the coloured tract
of sky should be sometimes split into rays, and it is with a view
to ventilate this question that I desire to call attention to the
subject.

I believe it is generally supposed that the dark spaces between
the rays are due to masses of cloud intercepting the sun's light,
but there are difficulties in the way of this explanation which I

have never seen met.
It need hardly be pointed out that the matter (whatever it be)

which reflects the red light must be at an altitude far above any
such masses of cloud as could intercept the sun's rays ; it could
not otherwise receive and reflect those rays half an hour after
the sun had set to the observer. But although above the level
of the clouds, the reflecting matter would still be subject to
interception of the sun's rays by cloud at sunset, and in order to
judge whether the phenomenon can be so accounted for it is

necessary to consider what kind of horizon that would be behind
which the sun would set to an observer at the altitude supposed.
My impression is that the horizon as seen from such a height
would te so distant that whatever the irregularities of cloud-
surface forming it, it would be practically a level line, and that
the most mountainous masses of cumulus-cloud would be
insufficient to cast at that distance the enormous shadows which
would be necessary to account for the rifts between the rays.

Clifton, September 8 George F. Burder

Fireball

A LARGE fireball was visible at Bristol and other places on
Scptemlier 11, at about gh. 25m. p.m. It was described to me
1iy several observers who approximately assigned its path as from
Altair towards the western horizon. The sky was much clouded
here at the time, with only 1st magnitude stars visible, but the
light of the meteor appears to have been something astonishing.

Mr. G. T. Davis, of Theale, near Reading, writes me that,

when first seen there, the meteor was near i8 Ophiuchi, nnd

seemed to describe a slightly curved path to the horizon, which
it touched apparently under ;8 Serpentis. It exhibited a greenish

tinted disk with bright, white aureole around it, and left_'no train.

The aureole was at least 16' in diameter.

It will be desirable to collect further accounts of this fine

meteor. The direction of its path suggests that it may belong
to the same system as that of the detonating fireball of Septem-
ber 14, 1875, which had a radiant point at a 348^, 8 o°± (Tu])-

man). During the past fortnight I have observed a considerable

number ol shooting-stars, and one of the best radiant points is

at a 346, 5 0° ±, or 2' W. of that of Col. Tupman's fireball of

September 14, 1875. W. F. Denning
Bristol, September 13

Pulsation in the Veins

If Mr. Hippisley will refer to Landois' text-book, vol. i.

p. 196, he will find it there stated, on the authority of Quincke,
that a venous pulse occurs on rare occasions, normally, in the

veins on the back of the hand and foot, when the peripheral

ends of the arteries become dilated and relaxed. But it is to be
remembered that the very same phenomenon may obtain

abnormally, owing to some pathological condition of the heart,

as stenosis of the mitral orifice, or insufficiency in action of the

mitral valve. Mr. Hippisley does not state in his letter whether
the heart was in a healthy condition, or whether any lesion of

that organ was present in those on whom his experiment was
tried, J. W. Williams

Middlesex Hospital

." Furculum " or " Furcula "

Is there any authority for the use of {urcalum for the os

furctilatorium of birds? I am told by a contributor to the

Proceedings of this Society, whose phraseology I have ventured

to interfere with, that " furcu/«?« " has been employed by
Balfoui", Huxley, and Rolleston. Such may be the case, but it

is possible that even these great anatomical writers may have
erred in the use of a Latin termination. No dictionary that I

have been able to refer to contains the word " furculum."

The Zoological Society of London P. L. Sclater

THE BRITISH ASSOCIATION
Aberdeen, Monday

THERE have been few meetings of the British Asso-
ciation so crowded with papers in nearly all the

sections. On Saturday several sections met ivhich, unless

under the greatest pressure, never meet on that day.
Section D has been compelled to split up into three sub-
sections, and probably most of the sections will have to

meet on Wednesday morning. The social distractions

have been much more numerous than usual, and we
suspect have somewhat seriously interfered with the
legitimate work of the meeting. As might be expected,
the Music Hall was crowded on Wednesday evening last

to hear the President's address, which seems to have
produced a great impression on the audience.

It is being more and more strongly recognised that

such pre-arrangements as those of Sections A and B
ought to become general throughout the sections. The
discussions in the two great sections, of which the pro-

grammes have appeared in NATURE, have certainly

excited great interest among real workers in physics and
chemistry. It is to be hoped that a full abstract of these

discussions will be placed on record, as otherwise they

cannot have any great permanent results. Perhaps the

most popular feature in the regular sectional work has

been the reading of Sir John Lubbock's paper on ants, in

Section D, on Friday.

The number of entertainments, afternoon parties, ex-

cursions, and conversaziones is almost without precedent.

The conversazione in the Art Galleries on Thursday last

was in every way successful, though the place was over-

crowded. The flower and fruit show and the illumina-

tions outside reminded many of the South Kensington
displays. It was satisfactory to notice that, thanks to
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Prof. Traill, the nucleus of a valuable local natural

history collection has been formed. Prof. Osborne
Reynolds's illustrations of compression of solids was
one of the most attractive features of the evening.

The collection of pictures was large and highly credit-

able, while the precious collections of old manu-
scripts and books lent by the Earl of Crawford had
many admirers. One of the most successful afternoon

parties was given the same day at Tollshill Wood by Mr.

David Stewart. Of course, of the numerous Saturday

excursions, that to Balmoral was the most popular. In

spite of the wretched weather 200 people must have left

Aberdeen for Ballater at i p.m. and happily by the time

the end of the railway journey was reached the weather

greatly improved. The drive from Ballater to Balmoral

evidently gave great enjoyment to the occupants of the

long cavalcade of miscellaneous "machines" which
wound along the banks of the Dee, and no less, we may
be sure, did the sumptuous five o'clock dinner (" lunch,"

it was called) which was provided in the ball-room of

Balmoral. Gen. Gairdner presided at the table, and,

after proposing the Queen's health, drank, by command
of Her Majesty, prosperity to the British Association.

Under the guidance of Dr. Profeit the guests made a

round of the fine grounds of Balmoral, and on driving

back to Ballater, passed Her Majesty on her return from

a day's outing. The excursion to Dunecht was also a

great success, the arrangements at Lord Crawford's
observatory exciting much interest.

A deputation from Birmingham is here to make ar-

rangements for the visit to that town next year. It is

evident that the Birmingham people mean to make the

1 886 meeting a success, though, so far as social arrange-

ments go, it will be difficult to surpass that of Aberdeen.
It is expected that Manchester will be the place of meet-
ing in 1S87, and for 18SS or 1S89 several enterprising

members hope to secure the selection of London, in order

to have a meeting in common with the American Asso-
ciation. Against this choice, however, there will probably
be a strong protest, though of course the American Asso-

ciation will be sure to receive an enthusiastic welcome
whenever it chooses to visit the old country.

Prof Adams's lecture on Friday attracted a large

audience, and on Saturday evening the Music Hall was
filled with an enthusiastic audience of genuine working
men to listen to Mr. H. B. Dixon's lecture and admire
his experiments. Mr. Murray's lecture to-night will

certainly be of popular interest, but, summing up as it

does the present position of oceanography, it will also be
of the highest scientific value. The diagrams are very
striking, and certainly original. A full report will no
doubt appear in N.^^TURE.

The regret at the resignation of the secretaryship of the

Association by Prof Bonney is universal, though it is

confidently expected that Mr. Atchison will be a tho-

roughly competent successor.

The additional arrivals up to this morning will bring
the total number present at the meeting up to 2500.

SECTION B

chemical «cience

Opening Address by Prof. Henry E. Armstrong, Ph.D.,
F.R.S., Sec. C.S., President of the Section ^

I now pass to the consideration of a subject of special interest

in this section, which I think requires the immediate earnest
attention of chemists and physicists combined—that of Cliemical
Action. In his Presidential Address to the Association last

year Prof. Lord Rayleigh made only a brief reference to

chemistry, but many of us must have felt that his few remarks
were pregnant with meaning, especially his reference to the im-
portance of the principle of the dissipation of energy in relation

to chemical change. A year's reflection has led me to think
them of peculiar weightiness and full of prophecy. I would

' Continued from p. 453.

e.-pecially draw attention to the closing paragraph of this portion

of his address : "From the further study of electrolysis we may
exi^ect to gain improved views as to the nature of the chemical

reactions, and of the forces concerned in bringing them about.

I am not qualified— I wish I were— to speak to you on recent

progress in general chemistry. Perhaps my feelings towards a
first love may blind me, but I cannot help thinking that the

next great advance, of which we have already some fore-

shadowing, will come on this side. And if I might, without
presumption, venture a word of recommendation, it would be in

favour of a more minute study of the simpler chemical
phenomena."

Chemical action may be defined as being any action of which
the consequence is an alteration in molecular constitution or

composition ; the action may concern molecules which are

of only one kind— cases of mere decomposition, of isomeric

change and of polymerisation ; or it may take place between
dissimilar molecides—cases of combination and of interchange.

Hitherto it appears to have been commonly assumed and almost

universally taught by chemists that action takes place directly

between A and B, producing AB, or between AB and CD,
producing AC and BD, for example. This, at all events, is the

impression which the ordinary average student gains. Our text-

books do not, in fact, as a rule, deign to notice observations of

such fundamental importance as those of De La Rive on the

behaviour of nearly pure zinc with dilute sulphuric acid, or the

later ones of Faraday ("Exp. Researches," Series vii., 1834,

863, €t setj.) on the insolubility of aoaalgamated zinc in this acid.

Belief in the equation Zn 4- H^SOj = H4 -(- Zn.S04 hence be-

comes a part of the chemist's creed, and it is generally inter-

preted to mean that zinc will dissolve in sulphuric acid, forming

zinc sulphate, not, as should be the case, that when zinc dissolves

in sulphuric acid it produces zinc sulphate, &c. In studying the

chemistry of carbon compounds we become acquainted with a

large number of instances in which a more or less minute quan-

tity of a fubstance is capable of inducing change in the body or

bodies with which it is associated without apparently itself being
altered. The polymerisation of a number of cyanogen com-
pounds and of aldehydes, the " condensation " of ketonic com-
pounds and the hydrolysis of carbohydrates are cases in point ;

but so little has been done to ascertain the nature of the influence

of the contact-substance, or catalyst, as I would term it, the

main object in view being the study of the product of the re-

action, that the importance of the catalyst is not duly appreciated.

Recent discoveries, however—more particularly Mr. H. B.

Dixon's invaluable investigation on conditions of chemical

change in gases, and the experiments of Mr. Cowper with

chlorine and various metals, and of Mr. Baker on the combustion
of carbon and phosphorus—must have given a"rude shock, from
which it can never recover, to the belief in the assumed sim-

plicity of chemical change. The inference which I think may
faiily be drawn from Mr. Baker's observations—that pure
carbon and phosphorus are incombustible in pure oxygen—is

indeed startling, and his experiments must do much to favour

that " more minute study of the simpler chemical phenomena"
so pertinently advocated by Lord Rayleigh.

But if it be a logical conclusion from the cases now known to

us that chemical action is not possible between any two sub-

stances other than elementary atoms, and that the presence of a

third is necessary, what is the function of the third body—the

catalyst—and what must be its character with reference to one

or both of the two primary agents ? In the discussion which
took place at the Chemical Society after the reading of Mr.
Baker's paper, I ventured to define chemical action as reversed

electrolysis, stating that in any case in which chemical action

was to take place it was essential that the system operated upon
should contain a material of the nature of an electrolyte (Chem.
Soc. Proc, iSSs, p. 40). In short, I believe that the conditions

which obtain in any voltaic element are those which must be

fulfilled in every case of chemical action. There is nothing new
in this ; in fact, it practically was stated by Faraday in 1834
("Experimental Researches in Electricity," series vii. §§858,
859 ') ; and had due heed been given to Faraday's teachings we

^ "Those bodies which, being interposed between the metals of the voltaic

pile, render it active, art' rt// 0/ ihem electrolytes, and it cannot but press
upon the attention of every one engaged in considering this subject, that in

those bodies (so essential to the pile) decomposition and the transmission of
a current are so intimately connected that one cannot happen without the
other. If, then, a voltaic trough have its extremities connected by a body
capable of being decomposed, as water, we shall have a continuous current
through the apparatus ; and whilst it remains in this state we may look at
the part where the acid is acting upon the plates and that where the (
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should scarcely now be so ignorant as we are of the conditions

of chemical change.

The questions—What is Electrolysis? What is an Electro-

lyte? are all-important to the chemist, if my contention be

accepted. Moreover, the consideration of chemical action from
this point of view almost of necessity obliges us also to consider

what it is that constitutes chemical affinity. I will not presume
to offer any opinion on this subject ; but I would recall atten-

tion to the prominence which so great an authority as Helm-
holtz gave in the last Faraday Lecture (Chem. Soc. Trans. ^

1881, 277) to the view held by Faraday, and which is so

definitely stated in a passage in his '* Experimental Researches " ^

(series viii. 918, also 850 and 869).

Helmholtz used the words : "I think the facts leave no doubt
that the very mightiest among the chemical forces are of electric

origin. The atoms cling to their electric charges, and opposite

electric charges cling to each other ; but I do not suppose that

other molecular forces are excluded, working directly from atom
to atom." In the passages which immediately follow, this

physicist then makes several statements of extreme importance,

which directly bear upon the subject I desire to discuss, nnd
which, therefore, I quote -

The interpretation of Faraday's law of electrolysis, which
Helmholtz has brought under the notice of chemists, is of the

most definite and far-reaching character. Does it, however, at

all events in the form in which he has put it forward, accord

is acting upon the water as the reciprocals of each other Tn both parts we
have the two coaditions, iii-ieparable in such hodies as these, namely, the
passing of a current and decomposition ; a/td this is as true of tfie cells in
the battery as of the "ivater-cell ; for no voltaic battery has as yet been con-
structed in which the chemical action is only that of combination

:

aecomposition is ahunys included, and is, I believe, an essential chemical

" But the difference in the two parts of the connected battery—that is, the
decomposition or acting cells—is simply this : in the former we urge the
current through, but it, apparently of necessity, is accompanied by decom-
position : in the latter we cause decompositions by ordinary chemical
actions {ivhich are, however, themselves electrical), and, as a consequence,
have the electrical current ; and as the decomposition dependent upon the
current is definite in the firmer case, so is the current associated with the
decomposition also definite in the latter."

> "All the facts show us that that power commonly called chemical
affinity can be communicated to a distance through the metals and certain
forms of carbon ; that the electric current is only another form of the forces
of chemical affinity ; that its power is in proportion to the chemical affinities

producing it ; that when it is deficient in fjrce it may be helped by calling in

chemical aid, the want in the former being made up by an equivalent of the
latter ; that, in other words, the forces termed chemical affinity and
electricity are one and the same."

=^ *' Several of our leading chemists have lately begun to distinguish two
classes of compounds—viz. molecular aggregates and typical compounds, the
latter being united by atomic affinities, the former npt. Electrolytes belong
to the latter class. If we conclude from the facts that every unit of affinity

is charged with one equivalent, either of positive or of negative electricity,

they can form compounds, being electrically neutral, only if every unit
charged positively unites under the influence of a m.ghty electric attraction
with another unit charged negatively. You see that this ought to produce
compounds in which every unit of affinity of every atom is connected with
one, and only one, other unit of another atom. This, as you will see imme-
diately, is the modem chemical theory of quantivalence, comprising all the
saturated compounds. The fact that even elementary substances, with few
excei)tions, have molecules composed of two atoms makes it probable that
even in these cases electric neutralisation is produced by the combination of
two atoms, each charged with its full electric equivalent, not by neutralisa-

tion of every single unit of affinity. Unsaturated compounds with an even
number of unconnected units of affinity offer no objection to such an
hypothesis: they may be charged with equal equivalents of opposite elec-

tricity. Unsaturated compounds with one unconnected unit, existing only
at high temperatures, may be explained as dissociated by intense molecular
motion of heat, in spite of their electric attractions. But there remains one
single instance of a compound which, according to the law of Avogadro,
must be considered as unsaturated even at th-^ lowest temperature—namely,
nitric oxide (NO), a substance ofTering several very uncommon peculiarities,

the behaviour of which will be perhaps explained by future researches."
The popular mistake is here made of assuming that elementary substances,
with few exceptions, have molecules composed of two atoms. We now know
considerably over seventy elements, but of these the molecular weights in

the gaseous state of only thirteen have been satisfactorily determined.
The gaseous elements hydrogen, oxygen, nitrogen and chlorine, and also
bromine, iodine and tellurium, have diatomic molecules ; phosphorus and
arsenic have tetratomic molecules ; those of sulphur are hexatomic, and
selenium molecules are probably of similar constitution, but more readily
broken down than those of sulphur ; lastly, cadmium and mercury molecules

nore than probable that carbon, and also silicon and
nplex molecules. Of the remaining undetermined
lumber are metals, and it is not unreas>nable to

I be found to resemble cadmium and mercury
is clear, however, that at present we have

right to say that the elementary molecules are, as a rule, diatomic.
It would assist in removing this error if chemists would consistently place
after the symbol the numeral indicating the " atomicity " of the elementary
molecule—thus. Hg„ Cdj, O, ; and if in all c.ises when a numeral is absent,
or is placed l>e/ore the symbol, it were understood that advisedly no indica-
tion of the molecular state is aiTorded.

are monatomic It is r

boron, form highly coi

elements, the greater 1

assume that many of thesi

in molecular composii*

sufficiently with the facts as these present themselves to the
chemist's mind ? All will recognise that the chemical changes
effected by a current in a series of electrolytic cells are equiva-
lent to those which take place within the voltaic cells wherein
the current is generated ; but in neither case is the action of a

simple character : in both a variety of chemical changes takes

place, the precise character of which is but imperfectly under-
stood, and we are unable to assign numerical values, either in

terms of heat or electrical units, to most of the scpara'e changes.
Moreover, many compounds are not electrolytes, while others

which are regarded by the chemist as their analogues are very
readily decomposed by a current of low E.M.F., although no
great difference is to be observed in their ** heats of formation ;

"

liquid hydrogen chloride on the one hand, and fused silver

chloride on the other, may be cited as examples. Again, how
are we to interpret on this theory such changes as that involved
in the conversion of stannic into stannous chloride? The
former, I suppose, is to be regarded as consisting of an atom of

quadrivalent tin charged with four units of, say, positive elec-

tricity, and of four atoms of univalent chlorine, each carrying a

unit charge of negative electricity ; on withdrawal of two of the

chlorine atoms, the residual SnCU will have two free unit

charges of positive electricity. We know that when the tem-
perature is sufficiently lowered two such residues unite, forming
Sn^Cl^, and it is not improbable that crystalline stannous chloride

represents a still later stage of condensation. Is this compatible
with the theory ? That cases of this kind are contemplated
would appear from the reference to "unsaturated compounds
with an even number of unconnected units of affinity," which
we are told may be charged with equal equivalents of opposite

electricity ; and also from the allusion to the existence of mole-
cules of elementary substances composed of two atoms. It is

more than probable that these anomalies would disappear on
fuller statement of his views by the author of the theory: I have
ventured to call attention to them in the hope of eliciting such

statement.

Helmholtz tells us that electrolytes belong to the class of

typical compounds, the constituents of which are united by
" atomic affinities," not to the class of " molecular aggregates."

Is this the fact? Before chemists can accept this conclusion

many difficulties must be removed which appear to surround the

question. In the first place, it is in the highest degree remark-
able that, with the one single exception of //^//tyft-^ ammonia,
no known binary hydride is in the liquid state an electrolyte :

liquid hydrogen chloride, bromide and iodide, for example, with-

standing an E. M.F. of over 8,000 volts (8,040 De la Rue cells :

Bleekrode). Water, again, according to Kohlrausch's most
recent determinations, has an almost infinite resistance. Vet a

mixture of hydrogen chloride and water readily conducts, and is

electrolysed ; an aqueous solution of sulphuric acid behaves
similarly, although the acid itself has a very high resistance.^

Very many similar examples might be quoted, but it is well

known that aqueous solutions generally conduct more or less

perfectly, and are electrolysed. =*

The current belief among physicists would appear to be that

the dissolved electrolyte—the acid or the salt— is almost exclus-

ively primarily decomposed (Wiedemann, " Elektricitiit," 1883.

ii. 924). We are comoionly told that sulphuric acid is added to

water to make it conduct, but the chemist desires to know why
the solution becomes conducting. It may be that in all cases

the "typical compound" is the actual electrolyte

—

i.e. the body
decomposed by the electric current

—

hit the action only takesplace

70 hen the typical compounds are eonjoined and form the fnolecular

aggre^^ate, for it is an undoubted fact that HCl and ILSO4
dissolve in water, forming "hydrates." This production of an
" electrolytical system " from dielectrics is, I venture to think,

the important question for chemists to consider. I do not

1 It is more than probable that the mpst ne.irly pure sulphuric acid which

can be obtained is not homogeneous, but is at least a mixture of H2SO4,
H2S2O7 and " hydrated compounds" in proportions depending on the

temperature, and hence that (pure) sulphuric acid, H;S04, like water, would
behave as a dielectric.

= On the other hand, it is remarkable that, whereas liquefied ammonia may
be electrolysed, an aqueous solution of ammonia is a most imperfect con-

ductor (Faraday, F. Kohlrausch), although solutions of ammonium salts

compare favourably in conductivity ^vith corresponding sodium and potassium

salts. This fact 'serves somezuhat to allay the suspicion that Bleekrode did

not take sufficient precautions to dry the ammonia ; but his result cannot, I

think, be accepted as final, on account of the relatively high E.M.P.
required, and the repetition of the experiment with every precaution to

ensure purity of the gas is most important. Faraday regarded the decom-

position uf ammonia on electrolysis of its solution as merely the result of

secondary action.



Sept. 17, 1885] NA rURE 469

believe that we shall be able to state the exact conditions under
which chemical change will take place until a satisfactory

solution has been found.

F. Kohlrausch (Pog^^. Ann, 1S76, 159, 233) has shown that,

on adding sulphuric acid to water, the electric conductivity in-

creases very rapidly until when about 30 per cent, of acid is

present a maximum (6,914) is attained ; conductivity then dim-
inishes almost as rapidly, and a minimum (913) is reached when
the concentration corresponds with that of a monohydrate
(H^SOjiOHo) ; from this point conductivity increases some-
what (to 1,031 at 92"! per cent. Hj-SOj), and then again
falls, and is probably zero for the pure acid ; on adding sulphuric

anhydride to the acid conductivity again increases. Solutions of

other acids and of a number of salts—chiefly deliquescent and
veiy soluble salts—also exhibit maximum conductivity at parti-

cular degrees of concentration. In no other case has the ex-
istence of two maxima, such as are observed in solutions of
sulphuric acid, been established ; but probably this is because the
experiments either have not been, or cannot well be, carried out
with pure substances or very concentrated solutions. Solutions
of less soluble salts increase in conductivity as the amount of salt

dissolved increases.

Kohlrausch has suggested, as .an explanation of the influence

of the "solvent" on the conductivity of an "electrolyte," that

in a solution the ions which are being transferred electrolytically

come less frequently into collision than would be the case in the

pure substance. There is therefore less opportunity for the for-

mation of new molecules, and the ions are able to travel farther

before entering into combination.
Regarding the question from a chemist's point of view, how-

ever, I cannot help thinking that this explanation is scarcely
satisfactory or sufficient ; but I cannot resist the feeling that the
production of electrolytically conducting solutions from dielectrics

is in some measure dependent upon the occurrence of chemical
action. If the composition of the solutions of maximum con-
ductivity be calculated,' it will be seen that they contain but a
limited number of water molecules ; thus the solution of sulphuric
acid of maximum conductivity (.at lS°) contains 30'4 per cent, of
acid, and therefore has the composition HoS04:i2-4 HoO
(approximately); for nitric .acid the ratio is 1:8; for acetic

acid it is about 1:17. Now, it is highly remarkable that the
solutions of maximum electric conductivity are also very nearly
those in the formation of which nearly the maximum amount of
heat is developed ; this will at once be obvious on comparison of
the curves given by Thomsen ("Thermochemische Unter-
suchungen," vol. iii.) and by Kohlr.ausch. In the chemist's
experience, the point of maximum heat development is usually
near to the point of maximum chemical change, and I think,
therefore, that we are justified in concluding that, even if

electrical conductivity be not a maximum at a particular con-
centration on account of the presence of a particular hydrate
(belonging to the class of molecular aggregates) in maximum
amount, at all events the " structure " of the system is especially
favourable, and the " chemical influence " exerted by the one set

of molecules upon the other is at a maximum at the point of
maximum conductivity. The fact th.at the amount of sulphuric
acid required to form a solution of maximum conductivity in-

creases with temperature

—

Temp. 0° 10° 20" 30' 40' 50° 60° 70°
Percent. 30-2 30-9 307 32-5 335 34-1 34-5 35-4

and also the fact that the maxima and minima of conductivity
tend to become obliterated with rise of temperature (Kohlrausch),
are both in accordance with the view that conductivity is in some
way dependent upon chemical composition, as the effect of rise

of temperature would be to cause the dissociation of hydrates
such as I have referred to. The increase in conductivity of
aqueous solutions with rise of temperature would appear to be
against the view here put forward ; but it is probable that this

1 Formula Formula Per cent, in Composition in Conductivity
weight solution of approximate mol.

HNO3 63 297 I : 8 7330
HCl 36-4 18-3 I : 9 7174
HoSO^ 98 30-4 I : 12-4 6914
H3PO4 98 46 S 1:6 1962
C„H,Oo 60 i6-6 1:17 15-2

KOH
"

56 28-1 I : 8 5995
NaOH 40 15-2 I : 127 3276

may be largely due to diminution in viscosity and increase in the
rate of diffusion.

Our knowledge of the binary metallic compounds, which are
generally admitted to be electrolytes per se, also affords evidence,
I think, of an intimate relation between chemical constitution
.and " electrolysability." It has been pointed out (comp. L.
Meyer, " Theorien d. mod. Chemie," 4th ed. p. 554) that,
whereas all the metallic chlorides and analogous compounds
which cannot be electrolysed are easily-volatile bodies, the
electrolysable metallic chlorides, &c., are fusible only at high
temperatures. A careful discussion of the various known cases
does not, however, justify the conclusion that decomposition
takes place, or nor, according as the temperature at which the
body assumes the liquid state—and at which, therefore, there is

full opportunity given for electrolysis to take place—is high or low,
especially as recent observations show that electrolysis may take
place prior to fusion. But it is especially noteworthy that many
of the chlorides, &c., which are electrolytes undoubtedly contain
more than a single atom of metal in their molecules ; indeed,
after careful consideration of the evidence, I am inclined to go
so far as to put forward the hypothesis thai among metallic com-
pounds only those are electrolytes which contain more than a single
atom of metal in their molecules. No difficulty will be felt in

granting this of cuprous and stannous chlorides, and even of
cadmium, lead, silver, and zinc chlorides ; but opinions will

differ as regards the metals of the alkalies and the alkaline
earths.^ Assuming the constitution of m. tallic electrolytes to be
such as I have suggested it is not improbable that on electrolysis

a part only of the metal is determined to the one pole, the
remainder being transferred along with the negative radical to
the opposite pole. Hittorf, indeed, has already put forward this

view in explanation of the remarkable results he obtained
on determining the extent of transfer of the ions in aqueous
and alcoholic solutions of the chloride and iodide of cadmium
and zinc.

Again, an argument in favour of a connection between chemical
constitution and electrical conductivity is the fact that carbon,
sulphur, felenium and phosphorus each exist in conducting and
non-conducting modifications, as it cin scarcely be doubted that

the so-called allotropic modifications of these elements are
differently constituted.

It appears, as I have already said, to be the current belief that

when aqueous solutions are submitted to electrolysis, as a rule

the dissolved substance, and not the water, is the actual electro-

lyte. Without reference to the question I have raised as to

the constitution of an electrolyte, it appears at least doubtful
whether this view can be justified by appeal to known facts ; at

all events, I have failed to find satisfactory evidence that such is

the case. Moreover, as sulphuric anhydride dissolves in water
with considerable development of heat, it would appear that more
work has to be done to separate hydrogen from sulphuric acid
than to separate it from water ; on this account we might expect
that the water rather than the acid would be decomposed. Are not
perhaps both affected according to the proportions in which they
are present ? The marked variation in the extent to which the
negative ion is transferred to the positive pole, as observed by
Hittorf, when solutions of different degrees of concentration are

electrolysed, would appear to support this view. The difference in

the products, according as dilute or very concentrated solutions of
sulphuric acid are used, may also be cited as an argument that the
chemical changes effected vary with the concentration ; but, on the

other hand, it is quite possible that the observed differences may
result from the occurrence of purely secondary changes. Ostwald
has recently put forward the view that one or more of the hydrogen
atoms of certain acids are split off according to the concentration

of the solution.

I call attention to this because I conceive that it has a most

1 We may regard as evidence in support of tills explanation the fact that
neither beryllium chloride, which fuses at 600", nor mercuric chloride, is an
electrolyte, as both of these, at temperatures not far removed from their

boiling-points, exhibit the simplest possible molecular composition. It should
be pointed out, however, that Nilson and Patterson found it possible to
determine the density of beryllium and chloride gas at a temperature
100°— 150° below the melting-point found by Carnelly ; but they were not
able to say that fusion took place. Clarke's recent interesting observations
on mercuric chloride and iodide do not, I think, suffice to prove that these
compounds are electrolytes ; it is more than probable that electrolysis is

preceded by the formation of mercurous compounds. Even an aqueous
solution of mercuric chloride does not conduct appreciably better than water
(Buff). I should pqrhaps add that the mere presence of more than a single

atom of metal in the molecule does not, i believe, alone constitute the

compound an electrolyte ; much depends probably both on the nature of the

metal and on the structure of the molecule.
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important bearing on the discussion of the nature of the chemical

changes which occur during tlie dissolution of metals. Formerly
it was said that when zinc acts upon dilute sulphuric acid, the

zinc displaces the hj'drogen of the water and the resulting zinc

oxide dissolves in the acid, forming zinc sulphate ; the modern
explanation advocated bj- most chemists has been that the metal

directly displaces the hydrogen of the acid : in fact, that thi-; ;s

the nature of the change wlienever an acid is acted upon by a

metal. If in a solution of sulphuric acid, of whatever strength,

the acid be the actual electrolyte, I imagine that we are right in

accepting this modern view ; but if the water be the electrolyte,

we must, to be consistent, return to the view that the oxide

—

more probably in most cases the hydroxide—is the primary pro-

duct. And if it can be shown that during electrolysis both water
and acid, according to circumstances—concentration, E. M. F.,

&c.—undergo change, it will be necessary to teach that in a

similar manner the action of metals on acids is no less complex.

Our views on the action of metals on concentrated sulphuric

acid, and on sMutions of nitric acid of varinis strength, must
also materially depend on the interpretation of the behaviour of

these acids on electrolysis with vaiying electromotive forces.

Having thus fully explained why I venture t j think that

Helmholtz's definition that "electrolytes belong to the class of

typical compounds, not to that of molecular aggregates," issome-

wh.it open to question, it now becomes necessary to make some
slight reference to the constitution of these s5-called molecular

aggregates. Although opinions differ widely as to the definition

to be given of a typical or atomic compound, and of a molecular
compound or aggregate, the majority of chemists appear to agree

that we must recognise the existence of two distin:t classes of

compounds. Prof. Williamson, in his address to this Section

at the York meeting (iSSi), entered at length into the discussion

of this question, and in very forcible terms objected to the recog-

nition of molecular combinations as something different from
atomic combinations ; in this I, in the main, agree most fully

with him. He further said that he had been led to doubt
whether we hive any grounds for assigning any limits whatever
to atomic values, and he adduced a number of cases which, in

his opinion, afforded illustration of a capability of elements to

assume greater atomic values by combining with both negative

and positive atoms than with atoms of one kind o ily ; for example,
he cited the compouu Is K;CuCl4 and K^HgCIj as proof that

copper and mercury may assume hexad functions ; the compound
K.jAglj as an illustration that silver may act as a pentad ; and
the compounds KAsF,; and Kj.\sF- were regarded by hi n as

evidence of the heptadicity and nonadicity of arsenic.

I have long been of opinion that the experimental investigation

of this question is of great importance, and I believe that it

must ere long attract the attention it deserves. The problem
will be solved, not by discussions on the fertile theme of valency,

but by determining the structure—the constitution—of bodies
such as were referred to by Prof. Williamson.
My own view on the question is a very decided one. So far

as the mere definition of valency is concerned, I entirely agree
with Lossen; and, as I have said, I hold with Prof. Williamson
that in all compounds the constituents are held together by atomic
affinities, and atomic affinities only, but I believe that the forma-
tion of so-called molecular compounds is mainly due to pecu-
liarities inherent more especially in the negative elements

—

i.e.

the non-metals and metalloids and not in the positive elements

—

the metals ; in other word-, to the fact that, as was first pointed
out, I believe, by Lothar Meyer, the negative elements tend to

exhibit a higher valency towards each other than towards posi-

tive elements. The view I take, then, is, that in the majority
of so-called molecular compounds the parent molecules are pre-
served intact in the sense in which a hydrocarbon radical, such
as ethyl, is preserved intact in an ethyl compound, being held
together by the "surplus affinity" of the negative elements.
Thus I would represent the comp6unds K2CuCij and KjHgClj
as containing copper and mercury of the same valency as the
metal in the parent chloride, and regard them- as compounds of
the radicals (CuCl,), (HgCl^) and (KCl) ; a view which may be
expressed by the formuke

Z\Xr
CI . CIK

"Cl . CIK
The arsenic compounds referred to may be similar! represented

F4ASF. FK FjAsp- ^^

„ CI . CIK
"Sci . CIK

We do not hesitate to attribute to the so-called double cyanides

this order of structure, without in any way supposing that the
metal changes in valency. Evidence that the "constituent radi-

cals e.xist imchanged in molecular compounds " is afforded by
facts such as that ferrous and potassium chlorides, for example,
form a compound which obviously is .still ferrous, being of a
green colour, which would hardly be the case if the valency of

the iron were increased ; and that in like manner the compounds
formed from stannous chloride manifest all the properties of
stannous derivatives.

Whatever be the nature of chemical affinity, it is difficult to

re ist the conclusion that the "charge" of a negative radical

especially is rarely, if ever, given up all at once, that its affinity

is at once exhausted. It would also appear that the amount of
residual charge—of suqilus affinity—possessed by a radical after

combination with others depends both on its own nature and
that of the radical or radicals with which it becomes associated.

Differences such as are observed in the composition and stability

of the hydrates of the salts of an acid—the sulphate;, for ex-

ample— clearly point to this. Other illustrations are afforded
by the manner in which chlorhydric acid yield chlorhydrates of

some metals and chlorides of others.'

It is noteworthy, however, that often those elements which
from the ordinary point of view are regarded as possessed of

feeble affinities are those which manifest the greatest tendency
to form molecular compounds. Thus it is commonly held that,

of the three elements, chlorine, bromine and iodine, chlorine has
the highest and iodine the lowest aftinity, and this views accjrds
well with the recent observations of V. Meyer on the relative

stability of their diatomic molecules at high temperatures ; but
nevertheless we find that the compound which HI forms with
PH3 is far more stable than that of HBr or HCl with this gas

;

and it is well known that mercuric iodide has a much greater

affinity for other iodides than have mercuric bromide and chloride

for the corresponding bromides and chlorides.

-

The recognition of the peculiarity in the negative elements to

which I would attribute the formation of molecular compounds
must, I think, exercise an important influence in stimulating

and directing the investigation of these compounds and of com-
pounds other than those of carbon ; in the near future the deter-

mination of the structure of such compounds should occupy an im-

portant share of the chemist's attention. It will perhaps afford a

clue in not a few cases which are not altogether satisfactorily inter-

preted in accordance with the popular view of valency. I may in-

stance the formation of (?) polymeric|metaphosphates, of complex
series of silicates and tungstates, and of compounds of hydrocar-

bons with trinitrophenol. It may even serve to explain some of

the peculiarities of the more complex carbohydrates.

It is one of the most clearly established of the "laws of sub-

stitution " in carbon compounds that negative radicals tend to

accumulate : numerous instances are afforded by the behaviour
of paraffinoid compounds with chlorine, bromine and oxidising

agents, and by that of unsaturated paraffinoid compounds when
combining with hydrogen bromide and iodine. The special

affinity of negative elements for negative is not improbably the

cause of this accumulation. A similar explanation may perhaps
be given of some of the peculiarities which are manifested by
benzenoid compounds.

I would even venture to suggest that in electrolysing solutions

the friction arising from the attractim of the ions for each other

is perhaps diminished, not by the mere mechanical interposition

of the «fK/r(7/ molecules of the solvent—in the manner suggested

by Kohlrausch—but by the actual attraction exercised by these

molecules upon the negative ion in virtue of the affinities of the

negative radicals.

One result of increased attention being paid 10 the investigation

1 The name chlorhydric acid is here applied to the compound HCl(OH„)x
—probably x = i—which, according to Thomsen. is present in an aqueous
solution of hydrogen chloride. It would be an advantage if we ceased to

speak of HF, HCl, HBr, HI, as acids, and always termed them hydrogen
fluoride, chloride, bromide and iodide respectively. The names hydric

chloride, bromide. &c., might with equal advantage be altogether abatidoned ;

hydrochloric acid is objectionable, .as suggesting a relation to chloric acid.

The names fluor-, chlor-, brom-, and iodhydric, as applied to the acidsyT^-
sent in aqueous solutions of the hydrides, are especially appropriate as indi-

cating that they are compounds containing the radical water—that they are

hydrates : indeed, it would be well to restrict the use of hydric and hydro-

to bodies of this Icind, antl to speak of hydrides as hydri-, not as hydro-, de-

rivatives. It would then be possible to give comparatively simple names
even to complex hydrates.

^ Ihomsen gives the values in heat units as

—

HGClj.sKClAq = 1380

HgBr,,2KBrAq = 1640
HgI,,2KIAq = 3450
HgCy,,2KCyAq = 8830
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of problems such as I have indicated will piotahly be that

we shall be called upon to abandon son;e even of our most
cherished notions. 1 would suggest, for example, that it may
become necessary to regard nitrogen peroxide not as a mixed
anhydride of nitrous and nitric acids, but as a compound of two
N0„ groups ; its conversion into nitrite and nitrate affords no
proof of its constitution, as chlorine peroxide, CIO„, which ex-

hibits no tendency whatever to combine with itself^ also yields

both chlorite and chlorate. A greater shock may result from a

conviction arising that not only carbon dio.xide, but sulphur

dioxide, and perhaps even sulphur trioxide, dissolve in water,

forming hydrates—SO.,'OH„, SOa'OHo— not hydroxides. In

recent times, in discussing questions of this kind, we have perhaps
often been led to attacli too much importance to the argumen'.

from analogy ; it is not improbable that, especially in the case of

compounds other than those of carton, chemical change involves

change in structure more frequently than we are apt to believe.

It is possible that a precise estimate of what, for want of a

better name, I have spoken of as residual affinity, may sooner

or later be obtained, if the view Prof. Lodge has propounded in

his paper " On the Seat of the Electromotive Forces in a Voltaic

Cell " be correct, that the cause of the volta effect is the tcn-

deticy to chtmical action between the bodies in contact ; that, for

example, chemical strain at the air-contacts is the real cause of

the apparent contact-force at the junction of two metals in air.

Prof. 1 odge, if I understand his argument, appears to assume
that the air effects are in some way dependent on the presence of

"dissociated oxygen atoms." I thinlv this is probably an entirely

unnecessary assumption : of late yeais, no doubt, it has been
the fashion to attribute the occurrence of changes of various

kinds to the \ resence of products of dissociation, tut probably

to a very unnecessary extent. Recent investigations to which
I have alluded show that there are other factors of extreme im-

portance : for example, that water must be pre.-ent in order to

render a mixture of carbonic oxide and oxygen explosive. Again,

the observations of V. Meyer and Langer have shown that,

whereas chlorine %ickntly attacks platinum at low temperature-',

it is -without action upon it at temperatures between about 300*

and 1300°, but then again begins to act upon it, the action be-

coming violent at 1600" to 1700°. I have little doubt that the

action at low temperatures is dependent upon the presence of

moisture ; if it were due to dissociated chlorine atoms, the action

should increase with rise of temperature without break. In

short, I see no reason to assume that oxygen at ordinary tem-

peratures consists of other than diatomic molecules.^ Assuming
Prof. Lodge's view to be correct, the strain exists in virtue of

the attraction which the oxygen molecules exert upon the metal

molecules. On this assumption I can well understand that the

method of calculation followed by Prof. Lodge will not uni-

formly lead to satisfactory results. The " heat of combination
"

is not necessarily a measure of "affinity." The values are in

all cases algebraic sums of a series of values, scarcely one of

which is known, and, as I have already pointed out, the

affinities of the molecules are by no means always of the same
order as the affinities of the constituent atoms ; for example, in

all probability, oxygen stuff has a higher absolute affinity than
sulphur stuff ; chlorine stuff a higher absolute affinity than iodine

stuff; yet iodine and sulphur compounds, more often than not,

seem to exhibit more residual affinity than chlorine and oxygen
compounds. So that, from Prof Lodge's point of view, chlorine

would have the higher and iodine the lower contact values ;

whereas from my point of view the reverse might often be the

case. I point this out because it appears to me that we here

have an opportunity of testing the question experimentally, and
seeing that it is possible practically to prevent chlorine from
attacking metals by excluding moisture, I do not take the hope-
less view that Prof. Lodge and others seem to hold regarding

the possibility of settling the important question of pure contact

versus chemical action by appeal to experiment. I may also

point out that according to my hypothesis it is possible that the

metals may exert a considerable attraction for each other,

especially those having monatomic molecules :
- many alloys are

^ This conclusion would also lead me to disbelieve entirely in the explana-
tion which Clausius has given of electrolysis.

^ Assuming that the heat absorbed in raising the temperature of a solid is

mainly expended in overcoming intermolecular attraction, the high " atomic
heat " of metals may be regarded as evidence that their molecules powerfully
attract each other, and hence that their molecular composition is relatively

simple ; and on this view the "atomic heat" of carbon and of a number of
other non-metals and of some metalloids is low owing to the extent to which
the *' atfmity " of the atoms is, as it were, exhausted in the formation of
their molecules. Comparison of the "molecular heats" of chlorides and

undoubtedly compounds
;
possibly not a few are compounds of

the " molecular aggregate " class.'

To return now for but a few moments to the subject of

chemical change and its intimate connection with electrical

phenomena. One application I would make of the views here
put forward would be to explain the superior activity of bodies
in the nascent state, and in particular of nascent hydrogen.
Briefly stated, I believe it to consist in the fact that nascent
hydrogen is hydrogen in circuit—hydrogen in electrical contact
with the substance to be acted upon. The experiments of
Faraday and of Grove afford the clearest evidence that in order
to bring about action between hydrogen and oxygen at ordinary
temperatures it is merely necessary to make them elements in a

voltaic circuit. The difference in the effects produced by
"nascent hydrogen" from different sources is, I imagine,
attributable to the variations in E.M.F., which necessarily attend
variations in the constituent elements of the circuit.

It is not so easy, however, as yet to explain some of the
changes which take place at high temperatures. Mr. Dixon's
experiments have proved that a mixture of carbonic oxide and
oxygen is non-explosive, but that explosion takes place i-

moisture be present, the velocity of the explosive wave dependf
ing upon the amount of water present. When the mixture of

the two gases is " sparked,'' change takes place, but only in the
path of the discharge. Mr. Dixon considers " that the carbonic
o.\ide becomes oxidised at the expense of the water, the hydrogen
set Jree then becoming reoxidised. M. Traube, who in a series

of papers has called attention to the importance of water in

promoting oxidation, has suggested that the oxygen and carbonic
oxide together act on the water, forming hydrogen peroxide and
carbonic acid : CO -I- 2OH2 4- O., = CO(OH)„ + H.,0„ ; and
that the peroxide then reacts with carbonic oxide to form car-

bonic acid : CO -f 0.,H2 = CO(OH),,. The carbonic acid, of
course, is resolved into carbon dioxide and water [Berickte, 1885,

p. 1890). Traube actually shows that traces of hydrogen peroxide
are formed during the combustion. It appears to me that the
water may exercise the same kind of action as it (or rather dilute

sulphuric acid) exercises in a Grove's gas battery, and that its

hydrogen does not become free in any ordinary sense. The pro-

duction of hydrogen peroxide is not improbably due to a
secondary simultaneous change.

Unlike a mixture of carbonic oxide and oxygen, a mixture of

hydrogen and oxygen is violently explosive. If we assume that

in both cases the reacting molecules are electrolysed by the very
high E.M. F. employed, and that tlie atoms then combine, it is

difficult to explain the difference in the results. Does it arise

from the fact that hydrogen is an altogether peculiar element ?

Or are we to attribute it to an influence which water itself exer-

cises upon the formation of water from, hydrogen and oxygen

—

as in the Grove gas battery? It is noteworthy that the velocity

of the explosive wave in electrolytic gas, according to Berthelot
and Vielle, is a close approximation to the mean velocity of

translation of the molecules in the gaseous products of combus-
tion calculated from the formula of Clausius {H. B. Dixon.
Phil. Trans., 1S84, p. 636). And this is also true of mixtures
of carbonic oxide and oxygen, and of nitrous oxide and oxygen
with hydrogen. May we therefore assume, as the velocity

corresponds with that of the products, that the water exercises

the important office of inducing change throughout the mass,

and not that the hydrogen is peculiar ? I am tempted here to

suggest that perhaps the "induction" observed by Bunsen and
Roscoe in a mixture of chlorine and hydrogen is due to the

occurrence of a change in which a something is produced which
then promotes reaction between the two gases. I here assume
that there would he no action between the pure gases.

If I have allowed myself to flounder in among these difficult

questions, it is not because I feel that I am justified in speaking

simitar compounds withthose of theoxidef lends much support to this view,
as we have reason to believe that the chlorides—whicli have high " molecular
heats"—are of relatively simple molecular composition, and that the oxides
—wlich have low " molecular heats "—are of relatively complex molecular
composition.

^_ The study of aUoys from this point of view will probably furnish inter-

esting results. It is noteworthy that the contact dilference of potential of
brass is less th.an that of copper, and much less than that of zinc, with the

same solution, in all the cases quoted by .\yrton and Perry ; thus

—

Zinc Copper Brass
-Mum —

'536 volt. ... — "127 ... —'014
.Sea salt -'565 „ ••. -'475 — -'435
Sal ammoniac ... -'637 ,, ... —'596 ... —'348

It is especially important to examine the copper-tin alloys, which var>- in

electrical conductivity in so remarkable
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with authority, but in the hope that I may be the "fool," and
that the "angels" who are well able to discuss them will be
led to do so without delay : for chemists are anxiously awaiting
guidance on matters such as I have referred to.

Attention must, however, be directed to the study of electrical

phenomena by the recent publications of Arrhenius and of
Ostwald {Journal fiir praklische Ckemt'e," 1884, 30, 93, 225 ;

18S5, 31, 219, 433), and especially by the statement put forward
by the latter that the rate of change under the influence of acids
(in hydrolytic changes) is strictly proportional to the electrical

conductivities of the acids. There cannot be a doubt that these
investigations are of the very highest importance.

I trust that in the discussions which we are to have on
molecular weights of liquids and solids, and on electrolysis,

there may be a free exchange of opinion on some of the points
here raised. My reason for selecting these subjects for discus-
sion in this Section will have been made sufficiently clear, I

imagine. La-it year in the Physical Section the idea assumed
shape which had long been latent in the minds of many members
of the Association, that it is unadvisable, as a rule, to encourage
the reading of ab. tract papers, which rarely are, or can be,
discussed. Two important discussions were introduced by
Profs. Lodge and Schuster. We must all cordially agree with
Prof. Lodge's remarks on the importance of discussing subjects
of general interest at these meetings. It appears to me, how-
ever, that even a more important work may often be accom-
plished if the discussion consist of a series of papers which
together form a monograph of the subject. I have endeavoured
to carry this idea into practice on the present occasion, and a
number of friends have most kindly consented to assist. Un-
expected difficulties have arisen, and probably we shall none o
us succeed in doing all we might wish. I trust, however, that
the Section will approve of this first attempt sufficiently to
justify my successors in this chair in adopting a similar course.

I much regret that it is impossible for me to attempt any re-
view of recent work in chemistry. Not a few really important
discoveries might be chronicled, and the patient industry of many
who have toiled long to win results apparently insignificant
should have been mentioned with high approval. A few remarks
I will crave permission for, as regarding the general character of
the work being done by chemists, and regarding that which has
to be done.

Complaints are not unfrequently made in this country that a
large proportion of the published work is of little value, and
that chemists are devoting themselves too exclusively to the
study of carbon compounds, and especially of synthetical che-
mistry. We are told that investigation is running too much in
a few grooves, and it is said that we are gross worshippers of
formula;. Most of these outbursts are attributable to that par-
donable selfishness which consists in assigning a higher value to
the particular class of work with which one happens to be en-
gaged or interested in than to any other line of investigation

;

too frequently they result from want of sympathy with, if not
absolute ignorance of, the scope and character of the work com-
plained of. It must not be forgotten that chemical investigation,
like other investigation, is to a large extent the work of genius

;

the rank and file must necessarily follow in the order of their
abilities and oi^portunilies ; hence it is that we work in grooves.
The attention paid to the study of carbon compounds may be
more tlian justified both by reference to the results obtained and
to the nature of the work befjre us : the inorganic kingdom
refuses any longer to yield up her secrets—new elements—except
after severe compulsion ; the organic kingdom, both animal and
vegetable, stands ever ready before us ; little wonder, then, if

problems directly bearing upon life prove the more attractive to
the living. The physiologist complains that probably 95 per
cent, of the solid matters of living structures are pure unknowns
to lis, and that the fundamental chemical changes which occur
during life are entirely enshrouded in mystery. It is in order
that this may no longer be the case that the study of carbon
compounds is being so vigorously prosecuted : our weapons—
the knowledge of synthetical processes and of ehemical function
—are now rapidly being sharpened, but we are yet far from
ready for the attack. As to the value of this work, I believe
that every fact honestly recorded is of value ; an infinite number
of examples might be quoted to prove this. No unprejudiced
reader can but be struck also with the improvement in quality
which is manifest in the majority of the investigations now pub-
lished

; at no time was more attention given to the discovery of
all ihL- productsof the reactions studied, and to the determination

of the influence of changes in the conditions. As regards

our formulae, those who look upon the outward visible form
without proper knowledge of the facts symbolised, and who take

no pains to appreciate the spirit in which they are conceived, are

undoubtedly misled by them. The great outcome of the labours

of carbon-chemists has been, however, the establishment of the

doctrine of structure ;
^ that doctrine has received the most

powerful support from the investigation of physical properties,

and it may almost, without exaggeration, be said to have been
rendered visible in Abney and Festing's infra-red spectrum photo-

graphs. Some of us look forward to the extension of the

doctrine of structure not only to compounds generally, but even

to the "elements." The relationships between these are in so

many cases so exactly similar to those which obtain between
carbon compounds, which we are persuaded differ merely in

structure, that it is almost impossible to avoid such a conclusion,

even in the absence of all laboratory evidence.^

As the field of view opens out before us, so does the vastness

of the work to be accomplished become more and more
apparent ; and Faraday's words of 1834 may be quoted as even
more appropriate than half a century ago.

" Indeed, it is the great beauty of our science. Chemistry, that

advancement in it, whether in a degree great or small, instead

of exhausting the subjects of research, opens the door to further

and more abundant knowledge, overflowing with beauty and
utility, to those who will be at the easy personal pains of under-
taking its experimental investigation.

SECTION C

Opening Address by Prof. J. W. Judd, F.R.S., Sec. G.S.,
President of the Section ^

Concerning the overlying formation of quartzites and lime-

stones, much yet remains to be made out. Nicol, Lapworth,
and the officers of the Geological Survey, have shown it to be

made up of three principal members—the identity of which can-

not be mistaken although different names have been assigned to

them. While Nicol estimated the total thickness of this forma-

tion at from 300 to 800 feet, however, and Lapworth places it at

the smaller of these amounts, the officers of the Survey believe

it to be no less than 2,000 feet thick.

Even greater uncertainty still exists as to the exact geological

age of this important formation. Murehison, who in his later

years made " Silurian " a mei'e synonym for Lower Palaeozoic,

was no doubt right in regarding these rocks as being of that age.

I have no intention of attempting to flog that dead horse—the

controversy concerning the names which should be applied to

the great systems containing the three faunas which Barrande so

well showed to be present in the Lower Paljeozoic rocks. That
controversy, commencing, it must be confessed, with some tragic

elements, has long since passed into the sphere of comedy, and
now bids fair, if still persisted in, to degenerate into farce.

Little, if anything, has been added to the work of Salter in con-

nection with these fossils of the Durness limestone. With their

abundance of that remarkable and aberrant mollusc, Maclurca,
they can be paralleled with no other British or even European
deposit, unless it be the Stinchar limestone of the Girvan district.

Salter thought that this remarkable Scotch formation had its

nearest analogues in the Calciferous sandstone and the Chazy
limestone of North America. As those rocks contain "Primord-
ial " forms of jTrilobites, they must probably be regarded as

either of Cambrian age, or as constituting a link between the

rocks containing Barrande's first and second faunas respectively.

Under these circumstances, it is a piece of welcome inteUigence

that the officers of the Geological Survey have succeeded in ob-

taining a rich and varied collection of organic remains from the

beds of Sutherland ; and the results of the examination and dis-

cussion of these fossils will be awaited by all geologists with the

greatest interest.

Whether, as in the case of Scandinavia, other fossiliferous

^ I venture here to direct attention to an extension of the acknowledged
theory of structure suggested (by myself, I ntay say) at the close of the discus-

sion ofthe van 't Hoff-Le Bel hypothesis of isomerism in Miller's '• Chemistry."
vol. iii., 1880 edition, p. 093. The same view was sojn afterwards inde-
pendently put forward by Dr. Perkin

'' F. Exner, in a recent paper {Monatshefte/ftr Chemie, 18B5, p. 249), " On
a New Method of Determining the Size of Molecules," actually puts forward
an hyp jthesis as to the structure of elements.

3 Continued from p. 45S.
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deposits of Silurian age will be found to be represented in a highly

metamorphosed condition in our Scottish Highlands, remains to

be discovered. There is such a perfect parallelism between the

several members of the Silurian in Scania and in the Scottish

Borderland, so well shown by the researches of Linnarson and
Lapworth, that, as Nicol always anticipated, we may not im^

probably find a portion of the rocks of the Highlands to be

altered forms of those of the Borderland.

Since the last meeting of the British Association in the High-
lands, much progress has been made in the study of that pre-

eminently British formation—the Old Red Sandstone. Dr.

Archibald Geikie has thrown much new light, by his valuable

researches, on the relations of the several members of the vast

series of deposits which go by that name ; while Dr. Traquiiir,

Viringing to bear on the subject great anatomical knowledge, has
re-examined the collections of fossil-fish made by that indefatig-

able explorer, Hugh Miller. The Old Red Sandstone is the

only great system of strata which we possess, while it is either

wholly absent, or very imperfectly represented, in Scandi-
navia.

In the year 1876, I was able to announce that a vestige—

a

small but highly interesting vestige—of the great Carboniferous
system exists within the limits of the Scottish Highlands. Well
do I recall the deep, the ineffaceable impression made upon my
mind when, standing at the Innimore of Ardtornish, I beheld for

the first time this relic of a great formation, preserved by such a

wonderful series of accidents. What the inscribed stone of

Rosetta or the papyri of Herculaneum are to the archaeologist,

this little patch of sandstone is to the geologist. Overwhelmed
by successive lava-streams that were piled upon one another to

the depth of many hundreds of feet, and then carried down by a
fault which buried it at least two thousand feet in the bowels of
the earth, this fragment has remained while every other trace of
the formation has been swept from the Highlands by the besom
uf denudation.

Highly interesting and important in these northern areas are
the Mesozoic deposits, which in places attain a vertical thickness
of several miles, and which must have originally covered.enormous
tracts of country. Now, judged by that very fallacious test, the
space which they cover upon our geological maps, they appear in

the Scottish Highlands to be absolutely insignificant.

The correspondence in characters between the several Second-
ary formations on the two sides of the North Sea is of a most
striking kind. I have had the good fortune to study the Second-
ary rocks of Scania under the guidance and with the assistance
of Professor Lundgren, of the University of Lund, who has made
so many important discoveries in connection with them. While
doing so, I have again and again felt almo-t constrained to pause
and rub my eyes, to convince myself that I was not back again in

Scotland—so complete is the correspondence between the mineral
characters, the fossils, and the geognostic relations of these strata
in the two areas.

The Triassic rocks of Scandinavia, consisting of variegated
sandstones and conglomerates, containing much calcareous ma-
terial, are absolutely undi>tinguishable from those of the Western
Highlands. In both countries the thickness of the deposits of
this age varies within very short distances, their development
being local and inconstant. The formation which in places
exceeds a thousand feet in thickness, at other points is reduced
to an insignificant band of conglomerate. On the eastern flank
of our Highlands, yellow sandstones belonging to this formation
have yielded to Mr. Duff, Dr. Gordon, Mr. Grant, and others
that interesting series of reptilian remains which, in the hands of
Professor Huxley, have been made to throw such important light

on the forms of life which existed at that remote geological period,
[n the very similar deposits which occur in Scandinavia, however,
reptilian remains have not as yet been obtained. The abundance
and variety in form and size of the footprints which occur in our
Scottish rocks of this age indicate the richness of the vertebrate
iauna which must have existed at that distant epoch.
On both sides of the North Sea, the Triassic rocks are found

passing up insensibly into the great formation known as the
Rhjetic and Infralias—a formation imperfectly represented in
England and Central Europe by a few thin and insignificant
strata, but in our Highland districts attaining a vast thickness
and exhibiting a magnificent development. This system of
strata consists of alternation of marine and estuarine deposits,
the latter containing in both areas thin seams of coal. In Scania,
the working of the coal and fire-clays of these deposits has
br-iught to light vast numbers of fossil plants, which have been

so well described by Nathorst. Several very distinct floras,

occurring at different horizons, have been made out, and the
relations of the beds containing these floras to one another, and
to the marine strata with which they are intercalated, have been
clearly demonstrated by the researches of Hebert, Erdmann, and
Lundgren. That similar rich stores of fossil plants would reward
a search as skilful and persevering as that made by our Scandi-
navian brethren, if carried on in the equivalent strata of Scotland,
there can be little doubt.
The whole of the vast Jurassic system in these northern lati-

tudes, attaining a thickness of 3,000 or 4,000 feet, appears to be
similarly made up of alternations of marine and estuarine strata.

Time would fail me to indicate even in the briefest manner the
numerous problems of the highest interest suggested by the study
of these vast deposits. At many different horizons, beds of coal

and the relics of a rich terrestrial vegetation abound. Most of

these await careful study and description. So far as they are yet

known, the Ferns, the Cycads, and the Conifers of the Jurassic

rocks of the Hiijhlands present wonderful resemblances with
thoie described Dy Heer from strata uf the same age in Norway,
in Russia, in Siberia, and even far away in the Arctic regions. 1 he
marine forms occurring in the associated strata seem to indicate

that ihey belong to an ancient life-province, distinct from those
in which the Jurassic rocks of Central and of Southern Europe
were deposited. In the Ujiper Jurassic, so well represented in

Sutherland by strata not less than l,ooa feet in thickness, we
find evidence of the e>;istence -of mighty rivers, the banks of

which, though clothed with tree ferns, Cycads, and gigantic pines,

yet at certain seasons must have borne down ice-buoyed blocks
of vdst dimensions.

That the succeeding Neocomian period was for Scandinavia
and Scotland an epoch of elevation and of the prevalence of

terrestrial conditions is indicated by the total absence of any
trace of marine deposits of this age, no less than by the enormous
denudation which can be shown to have followed the Jurassic

and preceded ihe Cretaceous period. Our now ruined mountain-
chain then probably formed the lofty watershed of a great con-
tinent, through which flowed the mighty rivers that formed the

deltas known as the English and German Wealdens.
How powerful and pi-olonged were the agencies of si;b-aerial

waste during this period is shown by the fact that the relics of

the Cretaceous formation are found resting in turn on every

member of the Jurassic, the Rha^tic, the Trias, and all the differ-

ent Palaeozoic and Archaean rocks. A great portion, indeed, of

the thick and widespread Rha;tic and Jurassic strata seems to

have been removed by denudation before the commencement of

the Cretaceous period.

That thick strata of chalk once covered large areas of the Scott-

ish Highlands and of Scandinavia we have the clearest proofs.

In Scania and the adjoining parts of Denmark deposits of this

age are found let down by tremendous faults, and these include

even younger members of the series than are anywhere found in

England. In the West of Scotland I have shown that thin de-

posits of Cretaceous age, preserved to us by a wonderful series of

accidents, still survive the tremendous denudation of the Tertiary

periods. It is true that in .Scandinavia and Scotland alike, the

chalk alternates with sandstones and even with strata of estuarine

origin, but the pure foraminiferal rock that occurs in both areas

could have been formed in no very shallow sea. That before the

commencement of the great Tertiary denudation large areas, in

Scandinavia and Scotland alike, must have been swathed in

winding sheets of chalky rock there cannot be the smallest doubt.

That considerable portions of these winding-sheets remained to

so late a period as the glacial is shown by the fact that the in-

destractible flints of the chalk with the rocks and fossils of the

upper greensand abound in your bouldei--clays of Aberdeenshire

and Banffshire.

Of the vast periods of the Tertiary we have left to us, either

in the Highlands or Scandinavia, but few and insignificant relics

in the form of stratified deposits. In our beautiful Western
Isles and in Antrim the lava poured out in successive streams,

during enormous periods of time, from the lofty volcanic cones

of the earlier Tertiary epoch, has here and there buried patches

of lake-mud, or river-gravel, or ancient soils. But everywhere,

alike in the Highlands and in Scandinavia, we behold the most
impressive evidences of the sub-aerial wa-ste, and of the elevation

that promoted this waste during the Tertiary epoch. Among
such evidences we may reckon the circumstance that all traces

of the vast deposits of the Secondary periods have been relent-

lessly stripped away from the country, except where buried
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deeply by gigantic earth-throes, or sealed up under massive
liva-streams.

Down to po3t-glacia] times Scotland, and wliat are now its

outlying islands, remained united with Scandinavia. I need not

reaiind you how, during the glacial period, they were the scene

of a similar succession of events ; while frim their then far more
elevated mountain summits streams of glacier-ice flowed down
and relieved the mantle of snow which enveloped them.

But at a very recent geological period, and indeed since the

appearance of man in this part of our globe, the separation of

the two areas, so long united, was brought about. In the district

now constituting the North Sea, which separates the two countries,

great faults, originating in the Tertiary epoch, appear to have let

down wide tracts of the softer Secondary strata among the harder
crystalline rock-masses. The numerous changes of level, of which
we find such abundant evidence around the shores of this sea,

facilitated the wearing away of the whole of these softer

.Secondary deposits, except the slight fringes that remain along

the shores of .Sutherland, Ross, .and Cromarty, on the one hand,

and the isolated patches forming Scania, Jutland, and the sur-

rounding islands on the other. Little could the Vikings, as they

sailed over this shallow sea, have imagined that their predecessors

in these regions were able to roam on foot from Norroway to

Suderey

!

It is almost impossible to over-estimate the effects produced
by the several denudations to which Scandinavia and the Scottish

Highlands have been successively subjected. In that v\hich

occurred during the later Tertiary periods, almost every portion

of the non-crystalline rocks that rose above the sea-level was
either entirely removed or converted into level plains, which,
covered with drift deposits, now form districts like Scania and
Denmark. Where, as in the great central valley of Scotland,

hard volcanic masses are associated with the softer sedimentary
rocks, the former are left rising as picturesque crags, standing

boldly up above the general level, while the latter are worn
down and buried under drift. In the west of Scotland a chain

of volcanic mountains, with summits towering to the height of

from ten to fifteen thousand feet, have been reduced by this same
denudation to basal-wrecks, the highest portions of which attain

to but little more than 3.000 feet above the sea-level

!

During the grea elevation and denudation which marked the

Neocomian period, thousands of feet of str.ata must have been
removed over wide areas, as is proved by the wonderful overlap

of the Cretaceous beds on all the older strata.

Of the enormous sub-aerial waste which went on in these

Northern Alps dvu-ing the Newer Palasozoic periods we have
imp'-essive evidence in the vast masses of the Old Red Sandstone
and Carboniferous rocks—themselves only a series of fragments

that have survived the later denudations—for these rocks are

built up of the materials derived fr^m our Northern Alps.

The Torridon Sandstone is the monument, and a very striking

monument too, of another and still earlier period of enormous
denudati >n. The thousands of feet of cmglomerate and sand-

stone of which it is made up consist of the disintegrated crystals

of granites and gneisses that have been swept away.
When we penetrate towards the axis of this eroded mountain-

chain, the jiroofs of the magnitude of these denudations become
even more striking and impressive. Here we see, lowering aloft,

the ruined buttresses of vast roc'<y arches, that when cimplete
must have risen miles above the present surface ; there we find,

lying side by side, rock-misses that could only have been brought

together by displacements of tens of th")usands of feet; yet so

complete has been the planing d:)wn of the surface since, that it

requires the most careful study even to detect the almost obli-

terated traces of these grand movements. The Alps and the

Himalayas, durinj their elevation, have suffered enormous waste
and denudation ; but if the elevation were to cease and the waste

to go on till these magnificent mountain-chains were reduced to

masses of diminutive peaks, ranging from 2,000 to 8,000 feet in

height, we should then have the counterpart of this stupendous
ruin of the mountain-chain of the n irth.

The history of the series of successive movements to which
the rock-masses of our Highlands have been subjected is one
well worthy of the m-.st attentive study. When the evidence

bearing njion the subject is carefully sifted and weighed, we
become convinced of the fact that many of these m^veinents

—

including some on a jirodigious scale—must have taken place

during what we are commmly accustoiied to regard as com-
paratively recent geological periods.

On the eastern coast of Sutherland, a mass of Secondary

rocks, including several thousands of feet of Triassic, Rhaetic,

and Jurassic strata, has been let down by a gigantic fault, so as

to be placed in juxtaposition with the Old Red Sandstone and
the crystalline rocks. No.v, taking the very lowest estimates of

the thicknesses of the several strata affected, the vertical "throw"
of this fault must have exceeded a mile ! It may not improbably,
indeed, have been at least double or treble that amount ! Yet
this great dislocation was certainly produced at a later date than
the Upper-Jurassic period, for rocks of that age are found to be
affected by it.

Along the coasts of the Black Isle, strata of Middle and
Upper Jurassic age are similarly found faulted against the "Old
Red " and the crystalline rocks.

On the other side of the North Sea, in Ando, one of the

Lofoten Isles, a patch of Lower-Oolite strata, consisting of

marine and estuarine strata, and including beds of coal like that

of Bro'a, is found let down by gigantic faults into the very heart

of the crystalline rocks of the district. In Scania, the whole of

the Secondary rock-masses owe their preservation in the same
way to a plexus of tremendous faults, by which they have been
entangled among the harder rocks. These faults have affected

not only the Jurassic strata, but even the very youngest members
of the Cretaceous series.

Nor are we without evidence that some of the great faults are

of post-Cretaceous age, in this country, for in the Western High-
lands displacements of several thousandso!' feet have been detected,

which affect not only the Upper Cretaceous, but also the Older
Tertiary rocks.

The effects produced by these great d is' ^cations, which have
a generally parallel direction in our Highla ids, from north-east

to s-)uth-west, are of the most startling character. Great strips

of Triassic and Old Red Sandstone strata, like those of Elgin,

and Turriff, and Tomintoul, and of the line of the Caledonian
Canal, are found let down among the crystalline rjcks by these

gigantic faults.

The great central valley of Scotland itself consists of masses

of Newer Palaeozoic strata, faulted down between the harder

Archaean and Lower Palasozoic rocks, which form the High-
lands on the one hand, and the Borderland on the other.

The evidences of the existence of these great faults were
collected by many of the older Scottish geologists, like Lan-

dale, Bald, Chalmers, Milne -Hoem, and Nicol ; and the

accurate mapping of the country by the officers of the

Geological Survey has, on the whole, tended to confirm their

results. With regard to the age of these great dislocations of

Central Scotland, it can only be certainly affirmed that they are

of more recent date than the youngest Carboniferous strata ; but

I have long believed that, like many similar disl jcations both in

our own Highlands and in Scandinavia, th;y are really post-

Cretaceous.

Less difficulty perhaps will be found in accepting this appa-

rently startling conclusion, when we remember that a complicated

series of fractures injected by the lavas of the Great Tertiary

volcanic foci of the West, extend right across the Highlands,

the central valley, and the Borderlands of Scotland, and even

traverse the whole series of the Secondary rocks in the North of

England.
The indications of the tremenlous manifestations of subter-

ranean energy, to which these great dislocations owe their

origin, are sometimes of a very striking kind. For hunlreds of

yards on either side of the faults, the two sets of strati are found

bent and crumpled, and not unfrequently crushed into the finest

dust ("fault-rock"). In the case of the great Sutherland-fault,

to which I have previously alluded, we have a beautiful illustra-

tion of the way in which mineral veins may originate along such

lines of fissure, for in the interstices of the g.-anite of the Ord,

where it has been broken up along this certainly pist-Jurassic,

and probably Tertiary fault, fluor-spar and pyrites have been

deposited in large quantities.

It is impossible to study the tremendous movements and dis-

locations, and the enormous amount of denudation which have

taken place in the Highlands and surrounding districts during

Tertiary times, without being convinced that all the existing

surface-features of the country must date from a comparatively

recent period. The vast movements which have placed soft and

hard masses in opposition along certain parallel lines—generally

ranging in a north-east and south-west direction—and the denu-

dation which has worn aw.ay the former, while it has left the

latter standing in relief, must, I believe, both be referred to the

Tertiary period ; though the disposition of rock-masses brought
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about by earlier movements would of course exercise a certain

though subordinate influence in producing the existing forms of

the surface of the country.

At the close of the Jurassic period, and before the commence-
ment of the Cretaceous, during the vast epoch marked by the

deposition of the Neocomian of Sonthern Europe, a series of

disturbances similar to those of the Tertiary, and scarcely

inferior in their consequences, can be shown to have taken

place.

If the movements of the Scandinavian and .Scottish rock-

masses which took place in the Tertiary and Mesozoic periods

respectively were so startling in their magnitude and so vast in

their effects, what shall we say concerning those far greater dis-

turbances which affected the same area towards the close of the

Older Palieozoic and the beginning of the Newer Paljeozoic,

when this Northern Alps was still a living and growing mountain-

chain ?

These movements, in which both the Archasan and the Older-
Palieozoic rocks are found to be involved, have resulted in the

production, through enormous lateral pressure, of those reversed

faults, caused by the disruption along their axial planes of

greatly inclined and compressed folds, as so well described by
Rogers.

fir. Archibald Geikie assures ns that the studies of the

geological surveyors in North-West Sutherland led to the con-

clusion that certain masses of rock have thus been carried almost
horizontally over others, along these " thrust-planes " for a dis-

tance of at least ten miles. As the result of these tremendous
lateral compressions, thin beds of limestone and quartzite, which
have sufficiently definite characters to permit of their recognition,

may be seen in Assynt, and in other parts of the Western High-
lands, to be so repeated again and again by crumpling and fault-

ing, that they have been regarded as deposits of enormous
thickness ; while, on the other hand, massive formations have
been crushed and rolled out, thereby acquiring a laminated
structure like so much pie-crust. Great portions of rock-masses,
which, like the much-discussed " Logan-rock," have been nipped
between gigantic faults, show evidence under the microscope of
having been crushed to powder and subsequently reconsolidated,

while the surfaces of the "thrust-planes" sometimes exhibit

the phenomena known as " slickensides " on the most gigantic

scale.

As we pass away from the central axis of this old mountain-
chain, however, these complicated puckerings and dislocations

pass gradually into more ordinaiy folds and faults, just as is the
case with the Appalachians. The ott-repeated undulations of
the Lower Palaeozoic strata of the Borderland, so admirably
described by Professor Lapworth, bear the ^ame relation to the
far more involved disturbances of rocks of tl-.e same age in the

Highlands, which the foldings of the strata in the Jura do to the
intense cruniplings of those of the Alps ; and these in turn pass
insensibly into the slightly undulating or horizontal strata of the
southern half of this island.

We may perhaps add another comparison between the existing
mountain-chain of Southern Europe and the " basal wreck" of
Northern Europe, one which I find has been already suggested
by Professor Bonney. The Miocene Conglomerates, which in

the Rigi and other flanking mountain masses of the Alpine
chain are found piled to the depth of many thousands of feet.

Seem to be exactly represented in its prototype by the vast masses
of the "Old-Red" Conglomer.ate.

Vast as were the three series of movements to which I have
been referring, I believe that the Scandinavian and Highland
ri'cks bear the impress of a still grander series of di turbances
than either of these—one at the same time of older date and far

more universal in its effects.

Many writers have treated of the great divisional planes, al-

most everj'where conspicuous in the Highland rock-masses, as
being necessarily coincident with planes of sedimentation. It is

luaniftst, indeed, that the tracing of :^equences and unconformi-
ties among such rocks mut proceed upon the assumpti-jn that

the planes of foliation and stratification are coincident. Murchi-
son and Geikie so fully recognised the fact that this proposition
lay at the very root of their arguments concerning a Highland
succession, that they added a supplement to their paper to

illustrate and enforce it.

It must not be forgotten, however, that the truth of this pro-
position has not only been doubted, but has been stoutly con-
tested by many of the most profound thinkers on geological
questions.

As long ago as 1S22, Professor Henslow, in a very remarkable
paper, showed that the rocks of Anglesea are traversed by a
system of divisional planes, which intersect the bedding at a very
high angle, and must have been produced long subsequently to
the latter

; and in 1S35 Professor Sedgwick extended the obser-
vations and enforced the arguments of Henslow.
At an even earlier date, Poulett Scrope had shown, by his

study of viscous lavas, that the planes along which crystalline
action takes place are determined by pressure and strain ; and
he insisted that the foliation of metamorphic masses was a
phenomenon strictly analogous to the banding of rhyolitic

lavas.

Charles Darwin, the pupil of Henslow" and the friend of
Poulett Scrope—whose labours in the geological field would
perhaps have met with fulltr recognition had they not been
overshadowed by his still greater achievements in the world of
biological thought—strongly maintained the truth of these views.
He added the important observation that, in the South
American continent, the planes of foliation are seen everywhere,
over enormous areas, to be parallel to those of cleavage ; and
that these latter are of secondaiy origin and due to lateral pres-

sure, the observations of Sharpe and the experiments of Sorby
have convincingly demonstrated.
That the schists and gneisses of our Highlands and of Scand-

inavia have resulted from crystallising forces, acting upon strata

of santlstone, clay, and limestone, or upon igneous materials

constituting lava-currents, or intrusive sheets, dykes, and bosses,-

I see every reason for believing. That these re-crystallised and
highly-foliated masses in the great majority of cases maintain
their original positions and relations, or indeed anything ap-

proaching their original positions and relations, I greatly doubt ;

and my doubt on this point has increased the more I have studied

the Highland rocks.

Thin bands of quartzite may bj the rolled-out representatives

of massive beds of sandstone or conglomerate ; wide-spreading
schists may consist of the crystallised materials of clays and
shales, crumpled, pleated, and kneaded together in endless con-

volutions ; vast sheets of gneiss may have originally been in-

trusive bosses of granite or thick strata of arkose. How, then,

are we to apply the ordinary principles tl.at regulate questions

concerning dip and strike, and unconformity in the case of

sedimentary deposits, to highly altered rocks liUe these?

The observations of Jukes, Allport, and Phillips on some of

the simpler and more easily explicable examples of the pro luc-

tion of foliation in rocks require to be cautiously extended, hy
patient study in the field .and in the laboratory, to cases of a

more complex and difficult character. Especially in this con-

nection do we welcome such contributions to our knowledge as

that made by Mr. Teall in his description of the remarkable
foliated dyke of Scourie.

Very significant indeed is the fact that the phenomena of
foliation appears to be confined to regions which have been the

scene of the most violent subterranean movement and disturb-

ance. That solid rock-masses, subjected to the tremendous
earth-strains to which they are liable during mountain-making,

are capable of internal movement and flow— like the ice of a

glacier—we have the clearest evidence. Many illustrations

might be adduced in support of the view that crystallisation is

influenced and controlled by mechanical forces— pressures,

stresses, and strains. May it not also be true, as long ago sug-

gested hy Vose, that the heat which must be generated in the

great shearing movements taking place in rocks have also had
much to do in giving rise to that re-crystallisation which is the

essence of foliation? Rock-masses, iti the throes of mountain-

birth, have, like glaciers, behaved substantially as viscous bodies
;

may not the former have undergone molecular changes analogous

to regelation in the latter ?

Tluat m.any of the stupendous earth-movements which produced

the foliation of the rocks of Scandinavia and the Scottish High-

lands must be referred to Archaean times, there is not the smallest

room for doubt. That similar eftects have resulted from the

same agencies during subsequent periods, our fellow-geologists

in Scandinavia believe they have found incontrovertible proof.

For my own part I look forward confidently to the establish-

ment of the same conclusion from the study of our own Highland

rocks.

But here I am conscious that I am venturing on topics upon

which great and allowable differences of opinion still exist.

The debates in this Geological Section during the first meeting

of the British Association in Aberdeen ought, I think, to have
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marked the practical close of one great series of controversies.

The discussions of the present meeting will, I trust, result in the

recognition and clear statement of a number of other equally

important problems of Highland geology which still await solu-

tion. And I am sanguine enough to hope that when this Asso-

ciation next gathers here, my successor in this chair will have to

congratulate his audience upon a very brilliant retrospect of work
actually accomplished in the interval.

I am encouraged in this optimism by the fact that in the period

which has elapsed since our last meeting here, great and import-

ant improvements have been made in the methods of geological

investigation. We have seen how the discovery of a few frag-

mentary shells in the limestone of Durness, and of sundry casts

of bones in the sandstone of Elgin, have been the means of

profoundly modifying our ideas concerning the age of vast tracts

of rock in the Highlands. The development of modern
methods of petrographical research is destined, I believe, to lead

to a similar revolutionising of our views concerning the wonder-
fiil series of changes which have taken place within rock-masses,

subsequently to their original accumulation.

Especially does the application of the microscope to the study

of rocks, when employed in due subordination to, and illustra-

tion of, work done in the field, promise to be the source of

valuable and fruitful discoveries in the field of Highland
geology.

In connection with this subject. I cannot refrain from remind-

ing you that while the initiative in the application of the paki;-

ontological method of research was taken by an English land-

surveyor, we are indebted to a Scotchman in an equally lowly

station of life, for overcoming some of the first difficulties in

connection with petrographical study. Many microscopists had
employed their instniments, and sometimes with useful results,

in the study of the powders and the polished surfaces of rocks
;

but it is to William Xicol, of Edinburgh, the inventor of the

well-known polarising prism which bears his name, that we owe
the discovery of the method of preparing transparent sections

of fossils, crystals, and rocks, whereby their internal structure

may be examined by transmitted light. Nicol bequeathed his

preparations to his friend Alexander Bryson, and some of them
are now preserved in the British Mueum. It is interesting,

too, to recall the circumstance that it was a thin section of the

granite of Aberdeen in the collection of Bryson which exhibited

to Sorby that wondrous assemblage of minute cavities containing

liquids, and led him, shortly before our previous meeting here,

to write his paper " On the Microscopical study of Crystals,

indicating the origin of Minerals and Rocks "—a paper which
has indeed proved epoch-making in the history of geology.

Before concluding the remarks which liy your kindness I have

been permitted to ofier you to-day, I cannot forbear from in-

dulging in a pleasant reminiscence of a personal character.

Nearly fifteen years have passed away since I first visited the

Highlands for the purpose of geological study ; it was at that

time I first found myself at liberty to put into practice a scheme
cherished by me from boyhood, that ot studying those Secondary

rocks and fossils of the Highlands among which such valuable

pioneerwork had been done by JohnMaccuUoch. Roderick Murch-
ison, and Hugh Miller. I had endeavoured to prepare myself for a

somewhat difficult task, by a training partly unofficial and partly

official—I will not employ the terms "amateur" and "profes-

sional," for of late they have been so sadly misused --but when I

came a stranger among you, I could not have deserved, and I

certainly did not anticipate, that cordial welcome, that kindly

aid and that generous appreciation, of which I accept my position

here to-day as the crowning manifestation.

While I continue to occupy myself with the glorious problems
of Highland geology—and hitherto I have found that each diffi-

culty surmounted has resulted, like the sown teeth of tlie

slaughtered dragon, in a plentiful crop of new ones—the many
acts of kindness of my numerous friends here can never cease to

be present in my mind. For not only am I indelited to those

who, like your own Dr. (iordon, of Birnie, and Dr. Joass, of

Golspie, have been able out of stores of their knowledge to

furnish me with " things new and old," and who have been un-

failing in their aid and sympathy, but to those also who have
pitied, but nevertheless helped, the "daft callant that speers

after the chucky slanes."

I know of no higher pleasure than that which the geologist

experiences in visiting regions of great scientific interest which
are new to him, and of grasping the hands of fellow-workers,

whose labours and teachina's he has learned to admire and to

appreciate. Whatever may be my lot in this way in future years,

however rich the country visited may be in objects of profound
instructiveness or of surpassing interest, I can anticipate or

desire nothi'ig more valuable than the lessons, or kinder than the

reception which I have met with here.

"I'll ask I

Thanju

SECTION D

Opening Address by Prof. W. C. McIntosh, M.D., LL.D.,
F.R.SS.L. & E., F.L.S., Cor. M.Z.S., President of the
Section

I HAVE selected the subject of the phosphorescence of marine
animals for a few remarks on the present occasion—the theme,
perhaps, being the more appropriate from its congenial local

surroundings ; for, like St. Andrews, Aberdeen is an
'• Old University town

Looking out on tlte cold Nortll Sea."

A phenomenon so striking as the emission of light by marine
organisms could not fail to have attracted notice from very early

times, both in the case of navigators and those who gave their

attention in a more systematic manner to the study of nature.

Accordingly we find that the literature of the subject is both

varied and extensive—so much so, indeed, that it is impossible

on the present occasion to give more than a very brief outline of

its leading features. This is a subject of less moment, however,
since the great microscopist, Ehrenberg, in his treatise, " Das
Leuchten des Meeres," published by the Berlin Academy in

1835, has given a very full account of the early literature on
phosphorescence, boih in marine and terrestrial animals, no less

than 436 authors being quoted. The limitation just mentioned

is therefore sufficiently warranted.

Though it is in the warmer seas of the globe that phosphor-

escence is observed in its most remarkable forms—as for instance

the sheets of white li^ht caused by Noctiluca, and the vividly

luminous bars of Pyrosomj—yet it is a feature which the British

zoologist need not leave his native waters to see both in beauty

and perfection. Many luminous animals occur between tide-

marks, and even the stunted sea-weeds near the line of high

water everywhere sparkle with a multitude of brilliant points.

As a ship or boat passes through the calm surface of the sea in

summer and autumn, the wavelets gleam with phosphorescent

points, or are crested with light ; while the observer, leaning

over the stern, can watch the long trail of luminous water behind

the ship, from the brightly sparkling and seething mass at the

screw, to the faint glimmer in the distance. On the southern and

western shores, again, every stroke of the oar causes a luminous

eddy, and so-ne of the smaller forms are lifted by the blade and

scintillate brightly as they roll into the water. The dredge and

trawl likewise produce, both in the shallower and deeper parts-

of our seas, many luminous types of great interest and beauty.

I sh.all, in the first instance, glance at the various groups of

marine animals which possess the property of phosphorescence,

and thereafter make some general remarks on the subject. It is

found then that this feature is possessed by certain members of

the Protozoa, and by the following groups of the Metozoa,—viz.

Ccelenter.ates, Echinoderms. Worms, Rotifers, Crustaceans,

Molluscoids, MoUusks, and Fishes.

About the middle of hast century Baster found that at least

three species of what he called microscopic animalcula (" Opuscula

Subseciva," vol. i. p. 31, table 4, Fig. i), apparently infusoria,

were phosphorescent ; and fully half a century later, Pfafl"

noticed that the luminosity of the sea at Kiel was due to certain

members of the group just mentioned. Subsequently both

Michaelis and Ehrenberg met with phosphorescent infusoria in

the Baltic, the latter describing them as species of Pcndinium
(now Ccratium) and Prorocenlrum. The same fact, associated

with the absence ol Noctiluca at Kiel, has again more recently been

brought forward by Stein. In our own seas I have been es-

pecially struck with this feature in July and August, the whole

surface of the sea along the eastern shores of England and

Scotland teeming with Cenilium and Pcruiinium, besides other

Infusoria, which form a greenish scum on the interior of tow-nets

in inshore water, and lor many miles seaward. As the waves

curl Irom the sides of the boat in quiet water, the crest of each

sparkles with multitudes of luminous points, which gleam for a
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moment as ihe ripple stretches outward, and then disappear ; or,

still more vividly, when the plunging vessel sends the sparkling

spray all around the bow. If, on removing the tow-net from
such water at night it is suddenly jerked, the whole interior is

beautifully lit up with a luminous lining, which glows brightly

forafew seconds and then fades. I have been unable, nevertheless,

to satisfy myself as to the phosphorescence of isolated examples
of Ceratium, and Mr. Murray (who is inclined to follow Klebs
in considering them algje), tells me that he has not been more
successful.

The most conspicuous member of the first group (viz. the

Protozoa), however, is N^octiluca, which for a long time has
been associated with luminosity in many seas. The minute size

of this little transparent gelatinous sphere, which ranges from
1 to ^ of a millimetre, probably gave origin to some of the

ancient views that the phosphorescence of the sea originated

from the water, and not from any visible organisms. Amongst
the first who clearly made known the relationship of this minute
body to the phenomenon we are examining was M. Rigaut, a

French naval surgeon, who examined it off various parts of the

French coasts as well as off the Antilles, and pointed out in a

memoir communicated to the Academy that the luminosity of

the sea was caused by an immense number of what he termed
little spherical polyps, about a quarter of a line in diameter
(Joiirnal dfs Savants, tome xliii., February, 1770, pp.
554-61). The observations of this acute French surgeon were
followed up by many subsequent authors, amongst whom may
be mentioned Baker, Martin Slabber, Abbe Dicquemare,
Suriray, Macartney, and Baird ; while in more recent times
Verhaege, De Quatrefages, and Giglioli have specially studied

the phosphorescence of the sea caused by N,ictiluca. The light

given out by this form is occasionally spread over a large area,

and is often evident along the margin of the beach, where the

broad belts of Noctiluc^e gleam in the broken water. It is

not uncommon in summer on the southern shores of Britain,

while it is rare in the northern ; but it stretches into most of

the great oceans, and is the cause of that diffused and silvery

phosphorescence so well known to voyagers in the warmer seas.

At Ostend, Verhaege found the maximum number in a given
quantity of water in the warm months, few or none appearing
in the winter. The observations of De Quatrefages (" Observa-
tions sur les Noctiluques," Ann. des Sc. IVa'., y Serie, Zool.,

tom. xiv. p. 226) were made on the shores of France as well

as those of .Sicily, for he accompanied the distinguished Prof.

Henri Milne-Edwards (whose loss science has had so recently to

deplore), on his celebrated "Voyage en Sicile," and they were
more extensive than those of the previous author. He attributes

the emission of the clear bluish light in quiet water, or the white
light with greenish or bluish touches in broken water, to any
physical agent which produces contraction, the scintillations

arising from the rupture and rapid contraction of the proto-

plasmic filaments in the interior. Thus, like Verhaege and
others, he found no special luminous organ. Moreover, Ehren-
berg and De Quatrefages observed that the light emitted by
NoctUnca, though apparently uniform under a lens, was broken
up into a number of minute scintillations when highly magnified.
Air. Sorby, in examining the light of this form, has been
unable to obtain satisfactory spectroscopic, results, apparently
from its feebleness.

Besides Noctihica. which was chiefly met with in inshore water,
Mr. Murray, of the Clialkn^er, describes various species of Pvro-
cystis{Proc. Roy. So':., vol. xxiv., p. 553, pi. xxl. ; and iVarraft'w,

Zool., vols. i. and ii., pp. 935-38), a closely-allied form, and
indeed some of which have been thought to be identical with the
former. They abound in the open sea, and are the chief causes

of its phosphorescence in the tropical and subtropical oceans.

The light is stated to proceed from the nucleus, and in this

respect diverges from that observed by De Quatrefages in

Noctiluca. When shaken in a glass they give out, Sir Wyville
Thomson observes ("Atlantic," vol. ii. p. 87), the uniform soft

light of an illuminated ground-glass globe.

Dr. Giglioli, during the voyage of the Italian frigate 4/(7^'e'«/a,

mentions {.itli ddla K. Accad. ddle Sc. di ToHna, vol. v., 1869-

70, p. 492) that another group of the Protozoa, viz. the Radio-
laria, show phosphorescent properties. In the Pacific the genera
ThalassicMa, CoUozoitm, and Spluvozoiiin shone with an inter-

mittent greenish l;ght. It is possible that Dr. Baird (Loudon's
Mdg. Nat. Hist., vol. iii. p. 312, Fig. Si, <•,(/), in his earlier

paper, refers to the same group when describing an unknown
phosphorescent pelagic organism

.

No group of marine animals is more prominent in regard to

phosphorescence than the Coslenterates. The Hydroida are

familiar examples (even after many days and in impure water
some of these retain this property, a shock to the stem sending
off a crowd of luminous points from the trophosome), and, as

Mr. Hincks observes, none excels the common Obdia ^eniculata,

which forms pigmy forests on the broad blades of Laminariae

all around our shores. In the fresh specimen a touch during

summer causes a large number of luminous points to appear on
the zoophytes, the stems most irritated emitting beautiful flashes,

which glitter like fain'.ly-dotted lines of fire, the points not being

harshly separated, but blending into each other, while the shock
imparted by the instrument detaches the minute medusoids,

which scintillate upward from the parent stem to the summit of

the water. Mere blowing on the surface in July, where Lamin-
ariie abound, suffices to produce the emission of light from the

pelagic buds. Moreover, these minute bodies, along with the

various species of dratium and minute larval forms of diverse

kinds, are sometime-i swept by the gales landward, and cause

phosphorescence where least expected. In the same manner
Vaughan Thompson ("Zoological Researches," vol. i. part i.

mem. iii. p. 48, 1829) found luminous patches on the masts and
windward yardarms on board ship, and they gradually mounted
upward as the gale increased. Many of the free gonosomes of

the Hydroids are as luminous as the polypites, and indeed have

been described by some of the older naturalists as one of the_

main causes of the luminosity of the ocean. The light in these'

[e.g. Thaumantias) gleams around the margin and along the

four radii.

The Ascraspedote Medusai have also been signalised as factors

in producing the phosphorescence of the sea, such forms as Pdagia
noctihica and Pdagia cyanella being especially prominent. Spall-

anzani, indeed, made an elaborate series of experiments on the

luminosity of the Medusce in his voyage to the Two Sicilies. Some
oi theie, S.S Dacty/ometra (Pdagia) qtdnquccirra, Agass., are noc-

turnal in their habits. They are only occasionally found floating at

the surface during the day, while at night, in the same localities,

the bottom swarms with these large masses of dull phosphor-

escence, moving about with the greatest rapidity (Agassiz,

"North American Acalephas," p. 49, Cambridge, 1865). Spe-

cies of Rhizostoma were likewise observed by Giglioli to have a

pale bluish luminosity. The two most abundant Medusae of our

eastern shores, viz. Atirdia atirita and Cyanca cafiillata (both

in its young purple and adult brown condition), so far as I can

make out, exhibit no luminosity. This agrees with the views

expressed long ago by Ehrenberg.

The oceanic Hydrozoa (Sip/ioiwphora) are likewise characterised

by their phosphorescence. Thus Giglioli met with luminosity in

Al'yla. Difilivcs, EitJo.xia, Praya and Aglaismoidcs. Dr. Bennett

("Gatherings of a Naturalist," p. 69, i860) has also observed

luminosity amongst the Coralligenous Actinozoa, the grazing of a

boat on a coral reef causing a vivid stream of phosphoric light.

Similar observations were made on Madrepores by Giglioli {Atti

ddla R. Accad. d. Sc. di Torino, vol. v. p. 502), the light in this

case being bright greenish and enduring some minutes.

Amongst the Alcyonarians the luminosity of the common Sea-

Pen (/>. nnatida phosphorm) has been long known, and was studied

by Gesner, Bartholin, Adler, and others. In the earlier part of this

century Grant made the well-known and oft-quoted description

(Brewster's Edin. Joiirn. vol. vii. p. 330, 1827), in which he pic-

tures a Pennatida"vi\'Cn all itsdelicate transparent polypi expanded

and emitting their usual brilliant phosphorescent light, sailing

through the still and dark abysses by the regular and synchronous

pulsations of the minute fringed arms of the whole polypi." But

it ou"ht to be balanced by his concluding statement, that the sea-

pens are probably stationary, or "lie at the bottom, and move
languidly like Spatangi, Asteria; or Actini:e " (certainly the

specimens in the St. Andrew's Marine Laboratory were very

helpless). Edward Forbes again observed that the light proceeded

from the irritated point to the extremity of the polypiferous

portion, and never in the opposite direction. As Dr. George

Johnston tells us, Forbes induced Dr. George Wilson to test,

along with Professor Swan, the polyps during phosphorescence

by a delicate galvanometer, but without result. He thought the

luminosity was due to a spontaneously inflammable substance.

More recently a series of interesting observations were made
by Panceri on the structure and physiology of the luminous

organs of this form. His conclusions are (i) that the light

emanates from the polyps and zoids ; (2) that the phosphorescent

organs are the eight white cords adhering to the outer surface of
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the stomach, and that these are chiefly composed of cells con-

taining a substance of a fatty nature, the oxidation of which

causes the light. Panceri's conclusions further considerably modify

Forbes's views about the direction of the waves or points of

li;^ht. He supposes that the elements which stand in the place

of nerves are capable of producing in the luminous batteries of

the polyps a momentary oxidation—more rapid and more intense

—accompanied by phosphorescence. Like those examined by

Professor Milnes Marshall (" Report on the Oban Pennatulidre,"

p. 49, Birmingham, 1882), the specimens at St. Andrews, after

irritation, show a series of brilliant coruscations which flash along

the rows of polyps in a somewhat irregular manner.
Two other Alcyonarians, Fimiculina and Umbelhdaria, are

equally phosphorescent. Though the former is familiar enough
to some of the long liners of the outer Hebrides and west coast,

it is rare that either is procured for scientific investigation.

Funuulina quadraiigularis, according to Forbes (Johnston's

Brit. Zooph. vol. i. p. 166), gives out a vivid bluish light, which
comes from the bases of the polypsj and appears to be connected

with the reproductive system. Wyville Thomson ("Depths of

the Sea," p. 149) describes the specimens procured in the Poy-

cupine as resplendent with a steady pale lilac phosphorescence

like the flame of cyanogen ; and always sufficiently bright to

make every portion of a stem caught in the tangles distinctly

visible. The same zoologist mentions that the stem and polyps

of Onihellulayia are so brightly phosphorescent, that Captain
Maclear found it easy to determine the character of the light by
the spectroscope. It gave a restricted spectrum sharply included

between the lines b and D (" Atlantic," vol. i. p. 151).

Besides the foregoing Alcyonarians, his and Gorgoiiia have
been indicated as likewise phosphorescent. Dr. Merle Norman
and Dr. Gwyn Jeffreys (whose death since the last meeting of

the British Association is a serious loss to science) mention a

beautifully luminous /sis on board the French ship Le Trivaillair:

and Sir Wyville Thomson ("Atlantic," vol. i. p. 119), with the

facile and genial pen which characterised the lamented naturalist,

gives a fascinating picture of a long, delicate, simple Gorgonian
which came up in immense numbers in the trawl from 600
fathoms off" th^ Spanish coast. He conjures up this Gorgonian
forest as an animated cornfield waving gently in the slow tidal

current, and glowing with a soft diffiised phosphorescence, scin-

tillating and sparkling on the slightest touch, and now and again
breaking into long avenues of vivid light, indicating the paths
of fishes or other wandering denizens of these enchanted regions.

Pi of. Moseley thinks that this brilliant phosphorescence of the
Alcyonarians may be regarded as an accidental production, but
that it may be of occasional service. Further, that the deep sea
is at any rate lighted up by these Alcyonarians, which would
thus form luminous oases round which animals with eyes might
possibly congregate ("Notes of a Naturalist on the Challenger,"

P- 590)-

The last group of the Ccelenterates, the Ctetiophora, are even
more conspicuous than the foregoing in regard to luminosity. It

is indeed long since the Abbe Dicquemare descanted on Cydippe
{PUwobrachia) and Suriray on Bercc, while subsequent authors
have made it clear that the majority of this group are phos-
phorescent. In our own seas, as Prof Allman observes, Beroc
at various stages is one of the most prominent luminous forms
during certain seasons. Their enormous numbers make their
effects more striking, though the intensity of the phosphore-cence
is less than that of the MedusEe. Quiet seas like Bressay Sound
and the Firth of Forth are occasionally covered by a dense
layer of these animals. Prof Allman found that i>ivwdid not
phosphoresce if suddenly taken from light into darkness, but
that after they had remained about twenty minutes in obscurity
they becrme luminous. Considerable variety exists in this

respect at St. Andrews, some emitting light at once, others
showing none. It is probable that this uncertainty is connected
with the hygienic condition of the individuals.

In foreign seas many brightly luminous species are met with.
Thus Prof. A. Aga-siz ("North American Acalephoe," p. 20,
Cambridge, 1S65) describes iI/«<7///o/j'j Lchiyi as " exceedinglv
phosphorescent, and when passing through shoals . f these
MedusK, varying in size from a pin's head to several inches in
length, the whole water becomes so brilliantly luminous that
an oar dipped u]) to the handle can plainly be seen on
dark nights by the light so produced ; the seat of the phos-
phorescence is confined to the locomotive rows, and so exceei-
ingly sensitive are they that the slijjhtest shock is sufficient to
make them plainly visible by the light emitted from the eight

phosphorescent ambulacra." The same author (Op. cit. p. 24)
mentions that Lesii'iin'ci has a very peculiar bluish light of an
exceedingly pale steel colour, but very intense. Giglioli, again,
found that the beautiful riband-like Cesttis shone with a reddish
yellow light, but in Eucharis the latter was intensely blue
(Op. cit. ^. 495, 496).
While many of the precedi ng group are pelagic at all periods

of their existence, the luminous star-fishes are in their adult

condition members of the bottom fauna. The larval stages of
the brittle-stars, however, are passed at the surface of the water,

where it is probable they add their quota to swell the ranks of
the phosphorescent types. Amongst the first to note this

property in the brittle-stars was Prof. Viviani, who found on the
shores of Genoa a little brittle-star which he termed Asterias
noc/ilnca,^ and which probably is identical with the Aniphiura
elegnns of Leach. Peron likewise mentions the phosphorescence
of his Ophiura ph^sphorca. Sir Wyville Thomson observed in

the Pon-itpine that the light from Ophia^antha spimilosa was of

a brilliant green, coruscating from the centre of the disk along
the rays and illuminating the whole outline of the starfish

("Depths of the Sea," p. gS). More recently Prof Panceri
of Naples has re-examined the phosphorescence of the species

described by Viviani, and he finds that though w-ith the first

momentaiy glow the whole ray is lit up with a greenish light,

that the luminous points correspond with the bases of the
pedicels and are ranged in pairs along the arms {Atti della R.
Accad. d. Sc. Fisicke e Mathem. di Xapoli, 1875, p. 17, pi. iv.

figs. I, 3). In deep water (between twenty and forty fathoms) off

our eastern shores, Ophiothri.x gleams all over the trawl-net with
a pale greenish light ; but the adults of the same form between
tide-marks give no trace of luminosity.

The older authors were familiar with certain luminous
annelids which they termed Xereid/s, .such as Nereis phos-
phorans. Ehrenberg paid considerable attention to this group,
specially referring to Polynoc fnlgni-ans from the North Sea,
Nereis noctihira- and Nereis (Photocharis) cirrigera, the latter

species having a photogenic structure in its cirri like the electric

organ of the Torpedo. The latter form is probably related to

the ubiquitous Eusyllis, which, under various names, has been
noticed by many observers. Thus it is very likely the same
species that is mentioned by Harmer, in Baker's " Employment
for the Microscope," p. 400, as having been found on oyster shells

;

and also by Vianelli, who describes it as a caterpillar-like form
amongst seaweeds. Indeed the .Syllideans have been conspicu
ous in the literature of phosphorescence from the time of De la

Voie (i665, fide Panceri), and Vianelli ("Nuove Scoperte intor-

no le Luci dell' Acqua Marina," Venezia, 1749), to the recent

period of Claparede ("Glanures Zootomiques," p. 95) and
Panceri [Op. cit. p. 8). The structure of the cirri of the phos-
phorescent forms, however, gives no support to the opinion of
Ehrenberg that they possess a special photogenic structure.

The luminous annelids group themselves under five families,

viz. the Polynoidae, Syllidas, Chastopterida;, Terebellidre, and
Tomopterida;, and the number may yet be extended to include
other pelagic types.

In the first family one of the most abundant liHannotlioe
inbricata, which lives both between tide-marks and deep water,
and is cosmopolitan in geographical distribution. It discharges
bright greenish scintillations from the point of attachment of each
dorsal scale ; and thus, under irritation, the flashes are arranged
in |iairs along the body, or in a double moniliform line. If

severely pinched the worm wriggles through the water, emitting
sparks of green light from the bases of the feet. The sejiarated

scales also continue to gleam for some time, chiefly at the sur-

faces of attachment (scars), near which, in each, a ganglion
exists. The same phenomenon is readily produced in a fragment
either of the anterior or posterior end of the body. No mucous
secretion is emitted, but the light is clearly produced by the will

of the animal, and by the agency of its nervous system. A
recent writer. Dr. Jourdan (Zoologischer An-ciger, March, 2

1SS5, Xo. 189, p. 133), has endeavoured to prove that this

luminosity in another member of the Polynoidre (viz., Polytioi

torquata) is produced by cells secreting a phosphorescent mucus,
but this view is by no means applicable in all cases.

Besides the species mentioned, various other forms in this

family are equally luminous, such as Polynoc scolopendrina,

Aclitoc astericola, Polynoc liiimlata, and a Zetlandic Eiinoa.

1 '' Phosphoresce
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As an example of the Syllida;, the common Eusyllis, so often

mentioned by previous authors, may be taken. Under irritation

a fine green light is emitted from the ventral aspect of each foot,

and the scintillations seem to issue from many points at each

space, flash along both sides of the worm posterior to the point

of stimulation, and then disappear. Under severe irritation the

animal remains luminous behind the injured part for nearly

half a minute, while the surface of granular light on each seg-

\nent is larger than usual, and in some instances those of opposite

>ides are connected on the ventral aspect by a few phosphorescent

points. The body behind the irritated region has a paler pinkish

Inie immediately after the emission of light showing that the

luminosity is diffused.

In the Chastopteridas the phosphorescence is remarkably

beautiful, bright flashes b-ing emitted from the posterior feet
;

but the most vivid luminosity is at a point on the dorsum between
the lateral wings of the tenth segment. Here the abundant mucus
exuded by the animal can be drawn out as bluish-purple fire of

great intensity, which, besides, now and then gleams along the

edges of the wing-like processes, and illuminates the surrounding

water. A very characteristic odour, somewhat resembling that

\)roduced by phosphorus in combustion, is given out by the

;\nimal during such experiments. In this connection it may
lie observed that Quoy and Gaimard mention that an odour
similar to that around an electric machine is given out by
luminous marine annelids.

Amongst the Terebellida^, as first shown by Grube none excel

the genus Polycirnis in the brightness of the phosphorescence and
the ease with which it is elicited. Mere blowing on the water of

the dissecting-trough suffices to cause in the British Polycirnis the

most vivid pale bluish luminosity, which gleams for a moment
along every one of the independent mobile tentacles. Long
before Grube, however, had discovered the phosphorescence of

Polycirrus, our patient and laborious countryman, Sir J. Graham
Dalyell, had noticed it in the group (" Powers of the Creator,"

vol. ii. p. 210), for he mentions that when irritated Terd'dla

figulus gave out the most copious blue refulgence, intermingled

with a reddish flame. Another member of this family, viz.

T/uiepus, is only faintly phosphorescent in life, but when decom-
position has made progress it gleams in the vessel with a pale

lambent light, somewhat like phosphorus in air.

In the pelagic Tomopterid^ certain peculiar structures on the

parapodia, formerly supposed by some to be eyes, and by others

simply glandular organs, were lately found by Professor Greefi"

(Zoologischer Anzeigcr, 1882, p. 384—87) to be luminous organs,

which, though glandular, have a considerable nervous supply,

including a ganglion.

Panceri's observations on the luminous annelids of Naples, and
the peculiar type Balanoglossus (Enteropneusta) have recently

added considerably to our knowledge of the subject. He specially

describes, in Cluetopleriis, the structure of the phosphorescent
glands in the great pinnules and other parts, which produce tlie

luminous mucus. With some reason he concludes that two
kinds of phosphorescence are present in annelids, viz., one which
is the result of purely nervous action, and another which is due
to this phis a luminous secretion.

A Turbellarian, viz., Planaria rctusi, was mentioned by
Viviani ( Op. cil. p. 13) as luminous, but this feature appears to be
rare in the group ; and the same may be observed of phos-
phorescent Rotifers, one of which (Syiickala lialtica) was de-
scribed by Ehrenberg (Op. cit. p. 128). Giglioli (Op. cil.

p. 498) again, records a Sagilla which showed a feeble luminosity
in the posterior region of the body.
The minute forms amongst the Crustacea (chiefly Copepoda)

were recognised as phosphorescent by Athanasius Kircher in 1640,
and have been mentioned by most authors who have alluded to the

subject since that date. Thus Viviani gives seven species from
the shores of Genoa, and Tilesius no less than nineteen luminous
crustaceans from Krusenstern's voyage. Dr. Baird describes the

light given out by those met with in his cruises as brilliant in the
extreme, and Vaughan Thompson added considerably to our
knowledge of Sapphirina and of the luminous schizopods, an
example of which had been discovered by Sir Joseph Banks, and
described by Macartney (Phil. Trans. iSio, as " Cancer fulgens").

Most authors agree that the minute forms, such as the Copepods,
give a sparkling appearance to the surface of the water. The
light in these, according to Lesson, proceeds from glands placed
on the sides of the thorax ; while Giglioli found the luminous
organ of the cosmopolitan Sapphirina in the anterior part of the

thorax. On the other hand, Captain Chimmo (Euplectdla,

&c. , 1S78) thought it was decomposing food in the stomach,

and Prof. Moseley (Op. cil. p. 574.—Naturalist on the Chal-

lenger) in certain cases entertained a similar opinion. The phos-

phorescence of the Euphausiidae was a prominent feature in the

voyage of the Challenger, brilliant flashes being emitted on cap-

ture from a series of spots along the trunk and tail. Mr. Murray
also met with a diffused light in the Faroe channel when dredging

in the Triton, and he attributed this to the phosphorescent organs

of Nyctiphanes noi-vegica, M. Sars, one of the same group. Prof.

G. O. .Sars describes these organs as composed of a series of

coloured globules, the lens-like body of which acts as a condenser,

and thus enables the animal to produce at will a bright flash of

light in a given direction (" Challenger Narrative," Zoology, I.

part ii. pp. 740—43).
Marine phosphorescence has some of its most striking ex-

amples amongst the Tunicates. One of the best known instances

is that of Pyrosonia, the light from which has been so graphically

described by M, Peron, Prof. Huxley, and other naturalists who
have had an opportunity of observing it. It proceeds in each

member of the compound organism from two small patches of

cells at the base of each inhalent tube. These cells contain a

substance resembling fat. Salpa has frequently been mentioned

as a luminous form by many authors, but Delle Chiaje found

that in the Mediterranean i'ff//(j//HH«/rt was not phosphorescent
;

and amongst the multitudes of Salpa? which for some weeks

abounded at Lochmaddy in North Uist, neither the former nor

the Salpa spinosa of Otto exhibited this property, though a spark

was occasionally seen in the nucleus in some specimens, probably

from the food. Giglioli likewise is doubtful concerning them,

but in one instance a brilliant rose-coloured light appeared in the

nucleus. Doliolum, on the other hand, shone with a greenish

tint, while examples of Appendicidaria which he encountered in

various seas were chameleon-like in their luminosity, and often

gleamed with great brightness.

Various moUusks exhibit the property of phosphorescence.

Fabricius ab Aquapendente mentions Sepia, Panceri Eledone,

Adler Chama and " D.ictylus." The best known, ho\vever, is

Pholas daclylus, which possesses two wavy bands and triangular

organs of ciliated epithelium on the inner surface of the mantle.

These secrete a luminous substance, soluble in ether and alcohol,

which light up the excurrent water. The light is also main-

tained for a long time during putrefaction, as in the case of

Thdepus. Panceri found that carbonic acid extinguished the

light, but that air re-illurainated it, just as Johannes MiiUer had

previously observed in a vacuum and in air. The light is mono-

chromatic, the bands having a constant place in connection with

the solar spectrum (from line E to line F).

Several Pteropods likewise contribute to the phosphorescence

of the sea. Thus Giglioli noticed that a Cleodora gave out a

very reddish light, while a Criscis and a Hyahea were lumi-

nous at the base of the shell. He mentions also a large un-

known Heteropod (Op. cit. p. 497) in the Indian Ocean, which

glowed with a reddish phosphorescence. Amongst the Derma-

tobranchs, Phyllirrhoe has the same property, Giglioli further

found that Loligo sagiitalus and a small Octopus gleamed all

over with a whitish luminosity.

Phosphorescence in living fishes appears to have been ac-

curately observed within a comparatively recent date, though the

luminosity of dead fishes has been known from very early times,

and has been the subject of many interesting experiments such

as those of Robert Boyle on dead whitings (PhU. Trans. 1667,

pp. 591-93), and Dr. Hulme on herrings (Phd. Trans. iSoo,

p. 161). I do not mean to say that the literature of the so-

called phosphorescent fishes is scanty, for it extends from the

days of Aristotle and Pliny to modern times, but that the writers

have had little reliable evidence in regard to living fishes to bring

forsvard. Thus of upwards of fifty fishes entered by Ehrenberg

in his list it is hard to say that one is really luminous during life.

In many cases it is probable that the supposed phosphorescence

of large forms, such as sword-fishes and sharks, has arisen from

the presence of multitudes of minute phosphorescent animals in

the water, just as the herring causes a gleam when it darts from

the side of a ship. Prof. Moseley, for instance, observed in the

Challenger that when large fishes, pirpoises, and penguins

dashed through phosphorescent water, that it was brilliantly lit

up, and their track marked by a trail of light. The same feature

is observed in hooked fishes, and it is known that fishermen are

doubtful of success when the sea is very phosphorescent, for the

presence of the net in the water excites the luminosity and scares

the herring.
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One of the most striking instances of phosphorescence in

living fishes is that of the luminous shark {Squalus fulgens)

found by Dr. Bennett. This is a small dark-coloured shark,

which was captured on two or three occasions at the surface of

the sea. It emitted without irritation a vivid greenish luminosity

as it swam about at night, and it shone for some hours after death.

The phosphorescence appears to be due to a peculiar secretion

of the skin. The eyes of the shark were more prominent than

usual in such forms. (The Danish naturalist Reinwardt describes

a phosphorescent fish (Hemiramphns liicens) from the Moluccas.

Fide Giglioli, Op. cit. p. 503. ) Little is known with regard to

the luminosity of the " Pearl-sides " {A/aiiiv/tciis peniiantit, Cuv.

and Val.) of our own shores, though from its wide distribution

this lack of information seems to be remediable.

In recent times phosphorescence has generally been associated

with deep-sea fishes. Thus in a narrative of the early part of the

voyage of the Challenger (Nature, August 28, 1S73) Sir Wyville

Thomson mentions ranges of spots or glands producing a phos-

phorescent secretion on the bo ly of a fish pertaining to the

Stemoptychidte, a species of which is included by 1 r. F. Day in

the British list. Of a new Echiostoma (one of the Stomiatidte)

it is alro noted that the two rows of probably phosphorescent

dots along the body were red, surrounded by a circle of pale

violet (" C/W/t-w^eT Narrative, Zoology," I. vol. ii. p. 42). Dr.

Giinther ("Challenger Narrative, Zoology, I. part ii. p. (pS'^

observes that many deep-sea fishes have round, shining, motlier-

of-pearl bodies embedded in the skin. These are supposed to be

producers of light, and they have been observed to be phos-

phorescent in two species of Sternoptychidte. He further

states that the whole muciferous system is dilated in deep-sea

fishes, that is, fishes inhabiting 1000 fathoms or more, and that

the entire body seems to be covered with a layer of mucus, the

physiological use of which is unknown ; it has been noticed to

have phosphorescent properties in perfectly fresh specimens.

Having thus briefly reviewed the leading features of phos-

phorescence in marine animals, a glance may now be taken at

the supposed causes and purposes of this provision.

I do not deem it necessary to go into detail with regard to the

numerous views which have been advanced to account for the

phosphorescence of marine organisms, for these range over a

very wide area—from its production by electricity, the constant

agitation of the water, by putrefaction, by luminous imbilii-

tion, to its manifestation as a vital action in the animals,

or a secretion of a phosphorescent substance. Ehrenberg con-

sidered it a vital act similar to the development of electricity,

and sometimes accompanied by the secretion of a mucilaginous

humour which is diffused around ; while others, such as Meyen,
thought it only a superficial oxidation of the mucous coat, or a

lumiuour secretion from certain glands. Some believed that a

liquid containing phosphorus was secreted, and that this under-

went slow combustion ; while others explained that it was a

nervous fluid modified by certain organs to appear as light.

Coldstream thought it was due to an imponderable agent, and
that phosphorus or an analogous substance might enter into the

organs producing it. De Quatrefages, again, clearly affirms ihat

it is produced in two ways : (i) by the secretion of a peculiar

substance exuding from the entire body or a special organ ; and
(2) by a vital action independent of all material secretion.

Panceri was strongly impressed with the importance of fatty

matter in the forms he examined—such as Petinatiila, the

Medusa;, Beroides, Pholades, Chietopteri, and Noelilu-'ie—the

phosphorescence arising from the slow oxidation of this sub-

stance ; the nervous system of the living animal, however, being

capable of producing a momentary oxidation more rapid and
more intense, accompanied by light.

It will be observed that in the Protozoa the structure of the

minute but often very abundant animals which furnish the

luminosity clearly proves that the presence of a well-defined

nervous system is not required for its manifestation, the proto-

plasm of their bodies alone sufficing for its development. There
are neither glands for secreting it, and in some apparently no
fatty matter for slow combustion. In the Ccelenterates the

phenomena appear to be more nearly related to nervous mani-
festations, though in certain cases the luminous matter possesses

inherent properties of its own. While in some annelids,

such as Chalopterus and Polyin-iis, there are glands which may
be charged with the secretion of a luminous substance, it is

otherwise with certain Polynoidae, in which the emi-.sion of

light appears to be an inherent property of the nervous system.

The irritability in the phosphorescent examples of the latter

family, however, varies considerably, some, e.g. Polynoe scolop-

endrina, being sluggish, while others, like Harmothoe, are
extremely irritable. In the Crustaceans the luminosity seems to

have the nature of a secretion, probably under the control of the
nervous system. In Pyrosoma and Pholas daclyliis a luminous
secretion is also a prominent feature, and in both the latter and
the annelids decay excites its appearance, as also is the case, to

a limited extent, in fishes.

It is evident, therefore, that the causation of phosphorescence
is complex. In the one group of animals it is due to the produc-
tion of a substance which can be left behind as a luminous trail.

The ease, for instance, with which in Pennalula and other
Ccelenterates the phosphorescence can be repeatedly produced
by friction on a surface having a minute 'trace of the material,

clearly points to other causes than nervous agency. The action,

moreover, clearly affects the organic chemical affinities of the

tissues engaged. On the other hand again, as in certain

annelids, it is purely a nervous action, probably resembling tliat

which gives rise to heat.

With the exception of such as Macartney, the older authors,

who in some cases took an imaginative view of the question,

connected the emission of light with the special economy of the

deep sea. The speculations to this eftect are fairly summarised
in "Brewster's Edinburgh Encyclopedia," published in 1S30
(Chiellythe views of Dr. Maccnlloch). Thus it is supposed that

total darkne.^s exists at the depth of 1000 feet, and that the phos-

phorescence of marine animals is a substitute for the light of the

sun. Moreover, that by these lights the animals on the one
hand are guided for attack, and on the other their power of

extinguishing them enables them to escape destruction. Fishes

are known to prey chiefly at night, and the writer supposes that

the phosphorescence of their prey guides them ; for, he says,

this luminosity is particularly brilliant in those inferior animals

which from their astonishing powers of reproduction, and from a

state of feeling little superior to that of vegetables, appear to

have been in a great measure created for the food of the more
perfect kinds. Dr. Coldstream at a later period (1847) re-

produced the same views in his article on animal luminosity

(Todd's "Cyclop, of Anat. and Phys.").

The same notion was brought forward in the " Report of the

Cruise of the Porcupine" (Proe. Koy. Soc., No. 121, 1S70,

p. 432), and special reference was made to the young of certain

starfishes, which aie stated to be more luminous than the adults,

that being part of the general plan which provides an excess of

the young of many species, apparently as a supply of food, their

wholesale destruction being nece sary for the due restriction of

the multiplication of the species, while the parent individuals,

on the other hand, are provided with special appliances for

escape or defence. Thus phosphorescence, it is further

asserted ("Depths of the Sea," p. 149), in very young
Ophiacanthje just rid of their plutei, in a sea swarming with

predaceous crustaceans, such as Dorynchiis and Miinida, with

great bright eyes, must be a fatal gift. Some naturalists still

appear to hold a similar, though perhaps modified view. Much
caution, however, is necessary in theorising on this head.

In the first place, phosphorescent animals do not appear to be

more abundant in the depths of the sea than between tide-marks

or on the surface, the latter perhaps presenting the maximum
development of those exhibiting this phenomenon. Very many
of the young that have been indicated as so brilliantly luminous

become surface-forms soon after leaving the egg, and thus at

their several stages more or less affect the three regions—of

surface, mid-water, and bottom.

A survey of the life-histories of the several phosph crescent

groups affords at present no reliable data for the foundation of a

theory as to the functions of luminosity, especially in relation

to food. No phosphorescent form is more generally devoured

by fishes or other animals than that which is not ; and, on the

other hand, the possessor of luminosity, if otherwise palatable,

does not seem to escape capture. An examination of the

stomachs of fishes makes this clear, except perhaps in the case

of the herring, which, however, is chiefly a surface-fish.

Further, it is not evident that such animals are luminous at all

times, for it is only under stimulation that many exhibit the

phenomenon.
Moreover, the irregularity of its occurrence in animals pos-

sessing the same structure and habits in every respect, strengthens

the view just expressed. Thus, while pliolas dactylus has been

known from the days of Pliny to be luminous, the common
Pholas crispala is not so endowed. Two annelids abound
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between tide-marks (Hcirniolhoi imbricala and PolynoS floccosa),

and closely resemble each other in habits and appearance
;
yet

one is brightly luminous, while the other shows no trace.

Instead of Uning animals for prey, or affording facilities for

being easily preyed upon, the possessors of phosphorescence in

the annelids are often the inhabitants of tubes, or are co nmen-
salistic on starfishes. Indeed, every variety of condition accom-

panies the presence of phosphorescence in the several groups, so

that the greatest care is necessary in malving deductions,

especially if these are to have a wide application.

In the foregoing brief outline of the remarkable phenomenon
of phosphorescence as it affects marine animals, it is apparent

that, though a considerable increase in our knowledge has taken

place during the last quarter of a century, much more yet

remains to be done. I, however, confidently look forward for

further advances, in this as well as in other departments, to the

marine laboratories of the country— I mean such institutions as

those now in working order at Granton, St. Andrews, and Tarbet,

as well as the larger establishment proposed to be erected by the

Biological Association at Plymouth. These laboratories, it is

true, have been tardily instituted, but it is satisfactory to think

that at last the ze.al and methods of the workers have, and will

have, a better field for their exercise than formerly, and that the

zoology of the fisheries will obtain that attention which its

importance to the country necessitates.

SECTION E.

GEOGRAPHY.

Opening Address by General J. T. Walker, C.B.,
LL.D., F.R.S., F.R.G.S., President of the Section.

My predecessors in this chair have claimed for geography a
range of science which may be said to be practically unlimited

;

for it comprehends the histor)' of the earth itself, and of all the
life to be met with on the surface of the earth, from the first

beginnings of things, and through their subsequent development
onwards to their present conditional status ; it is associated in a
greater or less degree with every other department of know-
ledge and is a remarkable exemplification of the mutual inter-

ilependence and correlation of the physical sciences, for while
all other branches of science are incomplete without some know-
ledge of geography, it is incomplete without some knowledge of
each and all of them.

Such claims on behalf of geography would, not many years
ago, have been considered extravagant and exaggerated ; a
popular encyclopedia which is still of some note defines geo-
graphy to be simply the science which describes the surface of
the earth, and somewhat querulously complains that geographical
treatises contain matter not unfrequently taken from statistics,

natural philosophy, and history which it declares to be iiTelevant
and not properly admissible into such treatises. And in a
popular sense geography is still cornmonly suggestive only of
such a knowledge of locality as may be acquired from maps and
charts, with their graphical delineations of whatever exists on
the surface of the earth, and of the various natural or artificial

boundary lines of the peoples and states between whom the
surface is divided. But the British Association and the Royal
Geographical Society have successfully maintained that scientific

geography is not restricted in its scope to a mere knowledge of
locality—though that in itself is a veiy important factor in what-
ever appertains to the intercourse ancl mutual relations of man-
kind—but embraces all that relates to the structure and existing
configuration of the earth, and takes cognisance of the varied
conditions of all the life, both animal and vegetable, which is

nurtured and supported by the earth ; it studies the side lights

which the general configuration of surface throws on the character
of each locality as a home and support of life, and it examines
with special interest the influence which that character has
exerted on the social and political conditions of diflferent races
and peoples.

And geography does not merely devote its attention to the
existing order of things as now displayed to our gaze ; in alliance
with geology it studies the history of a distant past, when the
features of the earth's surface were not precisely as now, and lands
which we see high above our horizon lay deep beneath the ocean,
and life existed in other forms, whose mute records we possess in

the fossils— the likha-kdni orwritten stones as they are signific-

antly called by the people of Afghanistan—which, after long

lying entombed among the rocks, are presented to modern sight

as revelations of life's early dawn ; it investigates what Baron
Richtofen describes as the reciprocal causal relations of the

three kingdoms—land, water, and atmosphere ; it seeks to de-

termine the processes by which in some parts of the globe con-

tinents were built up with their varied sculpture of mountain

and valley, of highly elevated plateau and low lying plain, of

lakes and inland seas, and great river systems,—while in other

parts land was depressed below the sea level, or broken up
into the islands which are now dotting the surface of the ocean ;

and it endeavours to trace a process of continuous evolution of

life from the primary and simplest types which perished in the

early ages of the earth's history, to the latest and most highly

devel )ped types which are now flourishing around us. Going

back still further it searches for evidence of the first beginnings

of the material universe ; it looks beyond the orbit of the most

distant planet of the solar system, and scrutinises the boundless

regions of stellar space to find, in the widely scattered particles

of the nebulas, the beginnings of new solar systems and new
worlds such as ours ; there it may be said to behold as in a

mirror the formation of our own planet as a fluid igneous mass

thrown off with great velocity from its sun, and npidly revolving,

and then becoming spheroidal, and slowly cooling and solidifying,

and finally acquiring the crust which was to become an abode

for life, the stage whereon man was to play out the drama of his

planetaiy existence, and be held all the while fast imprisoned

and out of touch with the surrounding universe.

More than this we would seek to know, but in vain ; in

passing from the early dawn of matter to that of life, science

finds its career of wonderful achievement in the one direction

exchanged for failure and disappointment in the other ; it cannot

discover the origin of life in any of its existing material forms,

nor trace to its birthplace the spiritual life which exerts such

an influence on what is material ; it cannot ascertain whether

man had a prior existence as different from his present existence

as the first beginnings of his planet home differed from its

present condition ; it cannot gauge the truth of the poet's

prescient conception that

" Our birth is but a sleep and a forgetting ;

The soul that rises with us, our l.fe's star.

Hath had elsewhere its setting

And Cometh from a'ar."

It whispers faint suggestions regarding the possible future of

the planet ; but when questioned as to what is to follow the

coming soul's setting of man, the planet's chief glory and

dignity, it has nothing to reply, but is hopelessly dumb and

inarticulate.

Scientific geography embraces a wide range of subjects, wider

than can be claimed for any other department of science. Thus

the President of this Section has a vast field from which to

gather subjects for his opening address. I shall, however, re-

strict my .address to the subject with which I am iiiost familiar,

and give you some account of the Survey of India, and more

particularly of the labours of the trigouooaetrical or geodetic

branch of that survey, in which the best years of my life have

been passed.

I must begin by pointing out that the survey operations in

India have been very varied in nature, and constitute a blending

together of many diverse ingredients. Their origin was purely

European, nothing in the shape of a general survey having been

executed under the previous Asiatic Governments ; lands had

been measured in certain localities, but merely with a view to

acquiring some idea of the re'ative areas of properties, in as-

sessing on individuals the share of the revenue levied on a com-

munity ; but other factors than area—such as richness or poverty

of soil, and proximity or absence of water—influenced the

assessment, and often in a greater degree, so that very exact

measurements of area were not wanted for revenue purpose', and

no other reason then suggested itself why lands should be ac-

curately measured. The value of accurate maps of individual

properties, with every boundary clearly and exactly laid down,

was not thought of in India in those days, and indeed has only

of late years begun to be recognised by even the British Govern-

ment. The idea of a general geographical survey never sug-

gested itself to the Asiatic mind. Thus when Englishmen came

to settle in India, one of their first acts was to make surveys of

the tracts of country over which their influence was extending ;

and as that influence increased, so the survey became developed

from a rude and rapid primary delineation of the brojd facts ."i
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general geograpliy, to an elaborately executed and artistic de-

lineation of the topography of the country, and in some pro-

vinces to the mapping of every field and individual property.

Tims there have been three orders or classes of survey, and these

may be respectively designated geographical, topographical, and
cadastral ; all three have frequently been carried on pari pissu,
but in different regions, demanding more oriels elaborate survey

according as they happened to be more or less under British in-

fluence. There is also the Great Trigonometrical or Geodetic
Survey, by which the graphical surveys are controlled, collated,

and co-ordinated, as I will presently explain.

.Survey operations in India began along the coast-lines before

the commencement of the seventeenth century, the sailors pre-

ceding the land surveyors by upwards of a century. The
Directors of the East India Company, recognising the importance
of correct geographical information for their mercantile enter-

prises, appointed Richard Hal<luyt, Archdeacon of Westminster,

their historiogra])her and custodian of the journals of East Indian

voyages, in the year 1601, within a few weeks of the establish-

ment of the company by Royal Charter. Hakluyt gave lectures

to the students at Oxford, and is said by Fuller to have been the

first to exhibit the old and impeifect maps and the new and re-

vised maps for comparison in the common schools, " to the

singular pleasure and great contentment of his auditory." The
first general map of India was published in 1752 by the cele-

brated French geographer D'Anville, and was a meritorious

compilation from the existing charts of coast-lines and itineraries

of travellers. But the Father of Indian Geography, as he has

been called, w.as Major Rennell, who landed in India as a mid-
shipman of the Royal Navy in 1760, distinguished himself in the

blockade of Pondicherry, was employed for a time in making
surveys of the coast between thePauaiben Passage and Calcutta,

was appointed Surveyor of the East India Company's dominions
in Bengal in 1764, was one of the first officers to receive a com-
mission in the Bengal Engineers on its formation, and in 1767
was raised to the position of Surveyor-General. Bengal was not

in those days the tranquil country we have known it for so many
years, but was infested by numerous bands of brigands who pro-

fessed to be religious devotees, and with who n Rennell came
into collision in the course of one of his surveying expeditions,

and was desperately wounded ; he had to be taken 300 miles in

an open boat for medical assistance, the natives meanwhile ap-

plying onions to his wounds as a cataplasm. His labours in the

survey of Bengal lasted over a period of nineteen years, and em-
braced an area of about 300,000 square miles, extending from the

eastern boundaries of Lower Bengal to Agra, and from the

Hiuialayas to the borders of Bandelkand and Chota Nagpur.
Ill-health then compelled him to retire from the service on a small

pension and return to England ; but not caring, as he said, to

eat the bread of idleness, he immediately set himself to the uti-

lisation of the large mass of geographical materials laid up and
perishing in what was then called the India House ; he published

numerous charts and maps, and eventually brought out his great

work on Indian Geography, the " Memoir of a map of Hindos-
tan," which went through several editions ; this was followed by
his Geographical Syste n of Herodotus, and various other works
of interest and importance. His labours in England extended
over a jieriod of thirty-five years, and their great merits have been
universally acknowledged.

Rennell's system of field-work in Bengal was a survey of routes

checked and combined by astronomical determinations of the

latitude and the longitude, and a similar system was adopted in

all other parts of India until the commencement of the present

century. But in course of time the astronoinical basis was found
to lie inadequate to the requirements of a general survey of all

India, as the errors in the astronomical observations were liable

materially to exceed those of the survey, if executed with fairly

good instruments and moderate care. Now this was no new
discovery, for already early in the eighteenth century the French
Jesuits who were making a survey of China—with the hope of

securing the protection of the Emperor, which they considered
necessary to favour the progress of Christianity—had deliberately

abandoned the astronomical method and employed triangulation

instead. Writing in the name of the missionaries who were
associated with him in the survey, Pere Regis enters fully into

the relative advantages of the two methods, and gives the

trigonometrical the preference, as best suited to enable the work
to be executed in a manner worthy the trust reposed in them by
a wise prince, who judged it of the greatest importance to his

State. " Thus," he says, " we flatter ourselves we have followed

the surest course, and even the only one practicable in prosecuting
the greatest geographical work that was ever performed according
to the rules of art."

What was true in those days is true still ; points whose
relative positions have been fixed by any triangulation of mode-
rate accuracy present a more satisfactory and reliable basis for

topographical survey than points fixed astronomically. Though
the lunar theory has been greatly developed since those days by
the labours of eminent mathematicians, and the accuracy of the
lunar tables and star catalogues is much increased, absolute

longitudes are still not susceptible of ready determination with
great exactitude ; moreover, all astronomical observations, whether
of latitude or longitude, are liable to other than intrinsic errors,

which arise from deflection of the plumb-line under the influence

of local attractions, and which of themselves materially exceed
the errors that would be generated in any fairly executed
triangulation of a not excessive length, say not exceeding 500
miles.

Thus at the close of the last century Major Lambton, of the

33rd Regiment, drew up a project for a general triangulation of

Southern India. It was strongly supported by his commanding
officer—Colonel Wellesley, afterwards the Duke of Wellington

—and was readily sanctioned by the Madras Government ; for a

large accession of territory in the centre of the peninsula had
been recently acquired, as the result of the Mysore campaign,

by which free communication hid been opened between the east

and west coasts of Coroaaandel and Malabar ; and the proposed

triangulation would not merely furnish a basis for new surveys,

but connect together various isolated surveys which had already

been completed or were then in progress. The Great Trigono-

metrical Survey of India owes its origin as such, and its simul-

taneous inceptioir as a geodetic survey, to Major Lambton, who
pointed out that the trigonometrical stations must needs have

their latitudes and longitudes determined for future reference

just as the discarded astronomical stations, not however by direct

observation, but by processes of calculation requiring a know-
ledge of the earth's figure and dimensions. But at that time the

elements of the earth's figure were not known with much exacti-

tude, for all the best geodetic arcs had been measured in high

latitudes, the single short and somewhat questionable arc of

Peru being the only one situated in the vicinity of the equator.

Thus additional arcs in low latitudes, as those of India, were

greatly needed and might be furnished by Lambton. He took

care to set this forth very distinctly in the programme which he

drew up for the consideration of the Madras Government,

remarking that there was thus something still left as a desidera-

tum for the science of geodesy, which his operations might

supply, and that he would rejoice indeed should it come within

his province "to make observations tending to elucidate so

sublime a subject."

Lambton commenced operations by measuring a base line and

a small meridional arc near Madras, and then, casting a set of

triangles over the southern peninsula, he converted the triangles

on the central meridian into a portion of wh.at is now known as

the Great Arc of India, measuring its angles with extreme care,

and checking the triangulation by base lines measured at distances

of two to three degrees apart in latitude. His principal instru-

ments were a steel measuring chain, a great theodolite, and a

zenith sector, each of which had a history of its own before

coaling into his hands. The chain and zenith sector were sent

from England with Lord Macartney's Embassy to the Emperor

of China, as gifts for presentation to that potentate, who un-

fortunately did not appreciate their value and declined to accept

them ; they were then made over to Dr. Dinwiddle, the astronomer

to the embassy, who took them to India for sale. The theodolite

was constracted in England for Lambton, on the model of one in

use on the Ordnance Survey ; on its passage to India it was cap-

tured by the French frigate, the Pteinon'mse, and landed at

Mauritius, but eventually it was forwarded to its destination by

the chivalrous French Governor, De Caen, with a complimentary

letter to the Governor of Madras.

Lambton was assisted for a short time by Captain Kater,

whose name is now best known in connection with pendulum

experiments and the employment of the seconds' pendulum as a

standard of length ; but for many years afterwards he had no

oflicer to assist him. At first he met with much oppositron from

advocates of the discarded astronomical method, who insisted

on its being sufficiently accurate and more economical than the tri-

gonometrical. But he was warmly supported by Maskelyne, the

Astronomer-Royal in England; and soon had an opportunity
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of demonstrating the astronomical method to be fallacious,

for its determination of the breadth of the peninsula in the latitude

of Madras was proved b)' the triangulation to be forty miles in

error. Still, for several years he never received a word of

sympathy, encouragement, or advice either from the Govern-

ment or from the Koyal Society. A foreign nation was the first

to recognise tlie importance of his services to science, the French

Institute electing him a corresponding member in 1S17. After

this, honours and applause quickly followed from his own country-

men. In rSiS the Governor-General of India—then the Marquis

of Hastings—decided that the survey should be withdrawn from

the super\-ision of a local Government and placed under the

Supreme Government, with a view to its extension over all

India, remarking at the s.ame time that he was "not aware that

with minds of a certain order he might lay himself open to the

idle imputation of vainly seeking to partake the gale of public

favour and applause which the labours of Colonel Lambton had
recently attracted ; " but as the survey had reached the northern

limits of the Madras Presidency, its transfer to the Supreme
Government, if it was to be further extended, had become a

necessity. He directed the transfer to be made, and the survey

to be called in future the Great Trigono.Tietrical Survey of India.

Noticing that the intense mental and bodilylabour of conducting

it was being performed by Lambton alone, that his rank and
advancing ,age demanded some relief from such severe fatigue,

and farther, that it was not right that an undertaking of such

importance should hang on the life of a single individual, the

Governor-General appointed two officers to assist him—Captain
Everest, as chief assistant in the geodetic operations ; and Dr.
Voysey, as surgeon and geologist. Five years afterwards Lambton
died, at the age of seventy. The happy possessor of an unusually
robust and energetic constitution and a genial temperament, he
seems to have scarcely known a day's illness, though he never
spared himself nor shrank from subjecting himself to privations

and exposure which even Everest thought reckless and unjustifi-

able. These he accepted as a matter of course, saying little about
them, and devoting his life calmly and unostentatiously to the

interests of science and the service of his country.

Everest's career in the survey commenced disastrously. He
was deputed by Lambton to carry a triangulation from Hydra-
bad, in the Nizam's territory, eastwards to the coast, crossing

the forest-clad and fever-haunted basin of the Godavery river,

a region which he described as "a dreadful wilderness, than
which no part of the earth was more dreaiy, desolate, and fatal."

Indignant at being taken there, his escort, a detachment of the
Nizam's troops, mutinied, and soon afterwards he and his

assistants, and almost all the men of his native establishment,

were stricken down by a malignant fever ; many died on the
spot, and the survivors had to be carried into Hydrabad, whence
litters and vehicles of all descriptions, and the whole of the
public elephants, were despatched to their succour. To recover
his health Everest was compelled to leave India for a while and
proceed to the Cape of Good Hope, where he remained for three
years. He availed himself of the opportunity to inspect Lacaille's

meridional arc, which, when compared with the arcs north of the
equator, indicated that the opposite hemispheres of the globe
were seemingly of different ellipticities. He succeeded in

tracing this anomaly to an error in the astronomical amplitude
of the arc, which had been caused by deflection of the plumb-
line at the ends of the arc, under the influence of the attraction

of neighbouring mountains. Thus he became aware of the
necessity of placing the astronomical stations of the Indian arcs

at points where the plumb-line would not be liable to material
deflection by the attraction of neighbouring mountain ranges.

Shortly after his return to India Lambton died, and Everest
succeeded him, and immediately concentrated his energies on
the extension of the Great .\rc northwards. He soon came to

the conclusion that his instrumental equipment, though good for

the time when it was procured, and amply sufficient for ordinary
geographical purposes, was inadequate for the requirements of
geodesy, and generally inferior to the equipments of the geodetic
surveys then in progress in Europe. He therefore proceeded to

Europe to study the procedure of the English and French surveys,

and also to obtain a supply of new instruments of the latest and
most improved forms. The Court of Directors of the Honourable
East India Company accorded a most liberal assent to all his

proposals, and gave him carle blanche to provide himself with
whatever he considered desirable to satisfy all the requirements
of science.

Everest returned to India with his new instrumental equipment

in 1830, a ye,ar that marks the transition of the character

of the operations from an order of accuracy which was sufficient

as a basis for the graphical delineation of a comp.iratively small

portion of the earth's surface, to the higher precision and refine-

ment which modern geodesists have deemed essentially necessary

for the determination of the figure and dimensions of the earth

as a whole. He immediately introduced an important modifica-

tion of the general design of the principal triangulation, which

up to that time had been thrown as a network over the country

on either side of the Great Arc, as in the English survey and

many others ; but he abandoned this method, and, adopting

that of the French survey instead, he devised a system of

meridianal chains to be carried at intervals of about 1° apart, and

tied together by longitudinal chains at intervals of about 5°,

the whole forming, from its resemblance to the homely culinary

utensil with which we are all familiar, what has been called the

gridiron system in contradistinction to the network. The entire

triangulation was to rest on base-lines to be measured with the

new Colby apparatus of compensation bars and microscopes

which had been constructed to supersede the measuring chain

the Emperor of China had rejected ; the base-lines were to be

placed at the intersections of the longitudinal chains of triangles

with the centnal meridional or axial chain, and also at the further

angles of the gridirons on each side. Latitudes were to be

measured at certain of the stations of the central chain, with

new a-tronomical circles in place of the old zenith sector, to give

the required meridional arcs of amplitude. Two radical im-

provements on all previous procedure were introduced in the

measurement of the principal angles, one affecting the observa-

tions, the other the objects observed. The great theodolites

were manipulated in such a manner as not merely to reduce the

effects of accidental errors by numerous repetitions in the usual

way, but absolutely to eliminate all periodic errors of graduation

by systematic changes of the position of the azimuthal circle

relatively to the telescope, in the course of the complete series

of measures of every angle. The objects formerly observed

had been cairns of stones or other opaque signals ; for these

Everest substituted luminous signals, lamps by night, aiid, by

day, heliotropes which were manipulated to reflect the sun's rays

through diaphragms of small aperture, in pencils appearing like

bright stars, and capable of penetrating a dense atmosphere

through which distant opaque objects could not be seen.

Everest's programme of procedure furnished the guiding

principles on which the operations were carried out during the

period of half a century which intervened between their

commencement under his superintendence and the completion

of the principal triangulation under myself. The external chains

have necessarily been taken along the winding course of the

frontier and coast lines instead of the direct and more symmetri-

cal lines of the meridians and the parallels of latitude. The
number of the internal meridional chains has latterly been

diminished by widening the spaces between them, and in two

instances a principal chain h.as been dispensed with because,

before it could be taken in hand, a good secondary triangulation

had been carried over the area for which it was intended to

provide. Bat these are departures from the letter rather than

the spirit of Everest's programme whicli has been faithfully

followed throughout, first by his immediate successor, Sir

Andrew Waugh, and afterwards by myself, thus affording an

instance of the impress of a single mind on the work of half a

century which is probably unique in the annals of India ; for

there, as is well known, changes of personal administration are

frequent, and are not uncommonly followed by changes of

procedure.

The physical features of a country necessarily exercise a

considerable influence on the operations of any survey that may

be carried over it, and more particularly on those of a geodetic

survey, of which no portion is allowed to fall below a certain

standard of precision. Every variety of feature, of scenery,

and of climate that is to be met with anywhere on the earth's

surface between the equator and the arctic regions h.as its analogue

between the highlands of Central Asia and the ocean, which

define the limits of the area covered by the Indian survey.

Thus in some parts the operations were accomplished with ease,

celerity, and enjoyment, while in others they were very difficult

and slow of progress, always entailing great exposure, and at

times very deadly. In an open countiy, dotted with hills and

commanding eminences, they advanced as on velvet ;
in close

country, forest-clad or covered with other obstacles to distant

vision, they were greatly retarded, for there it became necessary
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either to raise the stations to a sufficient height to overlook all

surrounding obstacles, or to render them mutually visible by
clearing the lines between them ; and both these processes are
more or less tedious and costly. There are many tracts of forest

and jungle which greatly impeded the operations, not merely
because of the physical difficulties they presented, but because
they teemed with malaria, and were very deadly during the
Ljreater portion of the year, and more particularly immediately
after the rainy seisons, when the atmosphere is usually clearest

and most favourable for distant observations. At first tracts of
forest, covering extensive plains, were considered impracticable ;

thus Lambton carried his network over the open country, and
stopped it whenever it reached a great plain covered with forest

and devoid of hills ; but Everest's system would mt permit of
any break of continuity, nor the abandonment of any chain
which was required to complete a gridiron ; it has been carried
out in all its integrity, often with much sacrifice of life, but
never with any shrinking on the part of the survey officers from
carrying out what it had become a point of honour with them
to accomplish, and the accomplishment of which the Govern-
ment had come to regard as a matter of course. We have
already seen how the progress of Everest's first chain of triangles
was suddenly arrested because he and all his people were struck
dovyn by malaria in the pestilential regions of the Godavery
basin. That chain remained untouched for fifty years ; it was
then resumed and completed, but with the loss of the executive
officer, Mr. George .Shelverton, who succumbed when he had
not yet reached, but was within sight of, the east coast line, the
goal towards which his labours were directed. Many regions,
as the ba- in of the Mahanaddi, the valley of Assam, the hill

ranges of Tipperah, Chittagong, Arracan, and Burma, and
those to the east of Moulmein and Tennasserim, which form the
boundary between the British and the Siamese territories, are
covered with dense forest, up to the summits of the peaks which
had to be adopted as the sites of the survey stations. As a rule
the 1 eaks were far from the nearest habitation, and they could
not be reached until pathways to them had been cut through
forests tangled with a dense undergrowth of tropical jungle

;

not unfrequently large areas had to be cleared on the summits to
open out the view of the surrounding country. Here the physical
difficulties to be overcome were very considerable, and they were
increased by the necessity that arose, in almost every instance,
of importing labourers from a great distance to perform the
necessary clearances. But the broad belt of forest tract known
a-, the Terai, which is situated in the plains at the feet of the
Nepalese Himalayas, was the most formidable region of all,

because the climate was very deadly for a great portion of the
year, and more particularly during the season when the atmo-
sphere was most favourable for the observations, though the
physical difficulties were not so great as in the hill tracts just
mentioned, and labour was more easily procurable. Lying on
the British frontier, at the northern extremities of no less than
ten of the meridional chains of triangles, it had necessarily to
be operated in to some extent,, and Everest wished to carry the
several chains across it, on to the outer Himalayan range, and
then to connect them together by a longitudinal chain running
along the range from east to west, completing the gridiron in
this quarter. But the range was a portion of the Nepalese
territories, and all Europeans—excepting those attached to the
British embassy at Khatmandu—were debarred froai entering
any part of Nepal, by treaty with the British Government.
Everest hoped that the rulers of Nepal might make an exception
in his favour for the prosecution of a scientific survey; and
when he found they would not, he urged the Government to
compel them to give his surveyors access, at least, to their out-
lying hills ; but he urged in vain, for the Government would
not run the risk of embarking in a war with Nepal for purely
scientific purposes. Thus the connecting chain of triangles—
now known as the N.E. Longitudinal Series—had to be carried
through the whole length of the Terai, a distance of about
503 miles, which involved the construction of over 100 towers

—

raised to a height of about 30 feet to overlook the earth's
curvature—and the clearance of about 2,000 miles of line through
forest and jungle to render the towers mutually visible. It

required no smiU courage on Everest's part to plunge his
surveyors into this region ; he endeavoured to minimise the risks
as much as possible by taking up the longitudinal chain in
sections, bit by bit, on the completion of the successive meridional
chains, and thus apportioning it between several survey parties,
each operating in the Terai for a short time, instead of assigning

it to a single party to execute continuously from end to end, as
all the other chains of triangles. But notwithstanding these
precautions, the peril was great, and the mortality among both
officers and men was very considerable ; greater than in many
a famous battle, says Mr. Clements Markham, in an eloquent
passage in his Memoir of the Indian Surveys, in which he
claims for the surveyors who were employed on these operations—with no hope of reward other than the favourable notice of
their immediate chief and colleagues—merit for more perilous
and honourable achievement than much of the military service
which is plentifully rewarded by the praises of men and prizes of
all kinds.

Everest retired in 1S43, and was succeeded by Waugh, who
applied himself energetically to the completion of the several

chains of triangles exterior to the Great Arc, for which he
obtained a substantial addition to the existing equipment of
great theodolites. It was under him that th.; formidable
longitudinal series through the Terai, which had been begun
by Everest, was chiefly carried out. He personally initiated the
determination of the positions and heights of the principal snow
peaks of the Himalayan ranges ; and he did much for the
advancement of the general topography of Indin, which had
somewhat languished under his predecessor, who had devoted
himself chiefly to the geodetic operations. He retired in 1861,
and I succeeded to the charge of the Great Trigonometrical
Survey. The last chain of the principal triangulation was
completed in 18S2, shortly before my own retirement.

Of the general character of the operations, it may be asserted

without hesitation that a degree of accuracy and precision has
been attained which has been reached by few and surpassed by
none of the great national surveys carried out in other parts of

the world, and which leaves nothing to be desired even for

the requirements of geodesy ; a very considerable majority of

the principal angles have been measured with the great 24-inch

and 36-inch theodolite, and their theoretical probable error

averages about a quarter of a second ; of the linear measure-
ments the probable error, so far as calculable, may be taken as

not exceeding the two-millionth part of any measured length.

And as regards the extent of the trian^lation, if we ignore

the primary network in Southern India, and all secondary

triangulation, however valuable for geographical purposes, we
.still have a number of principal chains — meridional,

longitudinal, and oblique—of which the aggregate length is

17,300 miles, which contain 9,230 first-class angles all ob-

served, and rest on eleven base-lines measured with the

Colby apparatus of compensation bars and microscopes.

This prodigious amount of field-work furnishes an enormous
mass of interdependent angular and linear measures ; and each of

these is fallible in some degree, for, great as was the accuracy

and care with which they had severally been executed, perfect

accuracy of measurement is as yet beyond human achievement

;

thus every circuit of triangles, every chain closing on a base-line,

and even every single triangle, presented discrepancies the mag-
nitude of which was greater or less according as derived from a

combination of many, or only of a few, of the fallible facts of

observation. Thus, when the field operations were approacliing

their termination, the question arose as to how these facts were

to be harmonised and rendered consistent throughout, which w.as

a very serious matter considering their great number. The strict

application of mathematical theory to a problem of this nature

requires the adjustment to be effected by the application of a

correction to every fact of observation, not ariiitrarily, but in

such a manner as to give it its proper weight, neither more nor

less, in the final investigation, and in this the whole of the facts

must be treated simultaneously. That would iiave involved the

simultaneous solution of upwards of 4,000 equations between

9,230 unknown quantities, by what is called the method of

minimum squares, and I need scarcely say that it is practically

impossible to solve such a number of equations between so many
unknown quantities by any method at all. Thus a compromise
had to be made between the theoretically desirable and the

practically possible. It would be out of place here to attempt

to describe the method of treatment which was eventually

adopted, after much thought and deliberation ; I will merely

say that the bulk of the triangulation was divided into five

sections, each of which was treated in succession with as close

approximation to the mathematically rigorous method as was
practically possible : but even then the mass of simultaneous in-

terdependent calculation to be performed in each instance was
enormous, I believe greatly exceeding anything of the kind as
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yet atlempted in any other survey. But the happy result of all

this labour was that the final corrections of the an<;les were for

the most part verj* minute, less than the theoretical probable
errors of the angles, and thus fairly applicable without taking
any liberties with the facts of observation. If the attribute of
beauty may ever be bestow ed on such things as small numerical
quantities, it may surely be accorded to these notable results of
very laborious calculations, which, while in themselves so small,

were so admirably effective in introducing harmony and precision

throughout the entire triangulation.

If now we turn once more to what Lambton calls "the sub-
lime science of geodesy,"' which was held in >uch high regard by
both him and Everest, we shall find that the great meridional
arc between Cape Comorin and the Himalayas, on which they
laboured with so much energy and devotion, is not the only con-
tribution to that science to which the Inlian triangulation is

subservient, but every chain of triangles—meridional, longi-

tudinal, or oblique—may be made to throw light either on
geodesy, the science of the figure of the earth, or on geognosy,
the science of the earth's interior structure, when combined with
corresponding astronomical arcs of amplitude. Thus each of the
several meridional chains of triangles may be utilised in this

way, as their prototype has been, by having latitude observations
taken at certain of their stations to give meridional arcs ; and the
several longitudinal chains of triangles may also be utilised—in

combination with the main lines of telegraph—by electro-

telegraphic determinations of differential longitudes to give arcs
of parallel. When the stations of the triangulation w hich are
resorted to for the astronomical observations are situated in

localities where the normal to the surface coincides fairly with
the corresponding normal to the earth's figure, the result is

valuable as a contribution to geodesy ; when the normal to the
surface is sensibly deflected by local attraction, the result gives a
measure of the deflection w hich is valuable as a contribution to

geognosy.
Having regard to these circumstances, I moved the Govern-

ment to supply the Trigonometrical Survey with the necessary
instruments for the measurement of the supplemental astronom-
ical arcs ; and as ofiicers became available on the gradual com-
pletion of the successive chains of tria-igles, I employed some of
them in the required deter.ninations of latitude and differential

longitude. It so happened that about the same time geodesists
in Europe began to recognise the advantages to science to be
acquired by connecting the triangulations of the different nation-
alities together, and supplementing them w ith arcs of amplitude.
The " International Geodetic Association for the Measurement
of Degrees in Europe" was formed in consequence, and it has
been, and is still, actively employed in carrying out this object

;

in India, however, the triangulation was complete and connected
throughout, so that only the astronomical amplitudes were
wanting. They are still in progress, but already meridional
chains, aggregating 1,840 miles in length, and lying to the west
of the Great Arc, have been converted into meridional arcs; and
the three longitudinal chains, from Madras to Mangalore, from
Bombay to Vizagapatam, and from Kurrachee via Calcutta to
Chittagong, of which the aggregate length is 2,600 miles, have
been con\eried into arcs of parallel. In the former the opera-
tions follow the meridional course of the chains of triangles ; in
the latter they follow the principal Hne^ of the electric telegraph,
which sometimes diverge greatly from the direction of the longi-
tudinal chains of triangles, the two only intei-sectingat occasional
points

; the astronomical stations are therefore placed at the
trigonometrical points which may happen to be nearest the
telegraph lines, whether on the meridional or on the lom^itudinal
chains, and their positions are invariably sd selected as to form
self-verificatory circuits which are usually of a triangular form,
presenting three differential arcs of longitude ; each of these arcs
is measured independently as regards the astronomical work

—

though for the third arc there is usually no independent telegraph
line but only a coupling of the lines f>r the first and second arcs—and this has been proved to give such an excellent check on
the accuracy of the operations, that it is n:it too much to say that
no telegraphic longitude operations are entirely reliable which
have not been verified in some such manner.
Through the courtesy of Colonel Stotherd, Director-General

of the Ordnance Survey, I am enabled to exhibit two charts, one
of the triangulation of India, the other of that of Europe, which
have recently been enlarged to the same scale in the Ordnance
Survey Ofiice at Southampton for purposes of comparison. The
first is taken from the official chart of the Indian Survey, and

shows the great meridional and longitudinal chains and Lamb-
ton's network of principal triangles, the positions of the base-
lines measured with the Colby apparatus, the latitude and the
differential longitude stations, the triangular circuits of the longi-
tudinal arcs, the stations of the pendulum and the tidal operations
which wdll be noticed presently, and the secondary triangulations
to fix the peaks of the Himalayan and Sulimani ranges, and the
positions of Bangkok in Siam and Kandahar in Afghanistan, the
extreme eastern and western points yet reached. The chart of
the European triangulation has been enlarged from one published
by the International Geodetic Association of Europe ; in it

special prominence is given to the Russian meridional arc, which
extends from the Danube to the Arctic Ocean, and is 25° 20' in
length, and to the combined English and French meridional arc,
22° id' in length, which extends from the Balearic Island of
Formentera in the Mediterranean, to Saxavord in the Shetland
Islands. The aggregate length of the meridional arcs already
completed in India is about equal to that of the English, French,
and Russian aics combined ; but the longest in India is about
ii° shorter than the Russian. As regards longitudinal arcs, I

believe the two which were first measured in India, and were
empl 5yed shortly a'terwards by Colonel Clarke in his last investi-

gation of the figure of the Earth, are the only ones which have
as yet been deemed sufficiently accurate to be made use of in

such investigations, thiugh arcs of much greater length have
been measured in Europe. It would be interesting, if time per-
mitted, to set forth the salient points of divergence between the
systems of the Indian and the European surveys ; I will only
mention that in the southern part of the Russian arc, for a space
of about 8° from the Duna to the Dneister, a vast plain, covered
with immense and almost impenetrable forests, presented great
obstacles to the prosecution of the work ; the difficulty was
overcome by the erection of a large number of lofty stations of
observation, wooden scaffoldings which were 120 and even as

much as 146 feet high, to overlook the forests. In Indian
forests, as the Terai on the borders between British and Nepalese
territories, the stations were rarely raised to a greater height
than 30 feet, or just sufficient to overtop the curvature, and all

trees and other obstacles were cleared away on the lines between
them ; this was found the most expeditious and economical
process. The stations were very substantial, with a central
masonry pillar, for the support of a great theodolite, which was
isolated from the surrounding platform for the support of the
obsei-ver. The lofty Russian scaffoldings only sufficed for small
theodolites, and they were so liable to shake and vibration, that
the theodolites had to be fitted with two telescopes to be pointed
simultaneously by two obsen'ers at the pair of stations, the
angle between which was being measured.

All the modern geodetic data of the 'Indian survey that were
available up to the year 1S80 were utilised by Colonel A. R.
Clarke, C.B., of the Ordnance Survey, in the last of the very
valuable investigations of the Figure of the Earth which he has
undertaken from time to time. It will be obvious that new data
tend to modify in some degree the conclusions derived from
previous data, for the figure of so large a globe as our earth is

not to be exactly determined from measurements carried over a
few narrow belts of its superficies. Thus thirty years ago it was
inferred that the equator was sensibly elliptic—and not circular,

as had been generally assumed—with its major axis in longitude
15° 34' ea»t of Greenwich ; but later investigations indicate a far

smaller ellipticity, and place the major axis in west longitude
8° 15'. More significant evidence of the influence of new facts

of observation in modifying previous conclusions is furnished by
the French national standard of length, the metre, which was
fixed at the ten-millionth part of the length of the earth's

meiidional quadrant, as deduced from the best geodetic data
available up to the end of the last century ; but it is now- found
to be nearly TiAnrth part less than the magnitude which it is

supposed to represent, the difference being about a hundred
times greater than what woidd now be considered an allowable
error in an important national standard of measure.
The Indian survey has also made valuable contributions to

geodesy and geognosy in an elaborate series of pendulum observ-
ations for determining variations of gravity, which throws light

both on the grand variation from the poles to the equator that
governs the ellipticity, and on the local and irregular variations
depending on the constitution of the interior of the earth's crust.

They were commenced in 1865 by Captain J. P. Basevi, on the
recommendation of General Sabine and the Council of the Royal
Society, with two pendiUums, one of which the General had
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swung in his notable operations which extend from a little below
the equator to within lo" of the pole. Captain Basevi had nearly
completed the operations in India, and had taken swings at a
number of the stations of the Great Arc and at various other
points near mountain ranges and coast lines, when he died of

exposure in 1871 at a station on the high table-Iandsof the Him-
alayas, while investigating the force of gravity under mountain
ranges. Major Heaviside swung the pendulums at the remaining
Indian stations, then at Aden and Ismailia on the way back to

England, and finally at the base station, the Kew Observatory.
Afterwards they and a third pendulum were swung at Kew and
Greenwich by Lieutenant-Colonel Ilerschel, who took all three

to America, swung them at Washington, and then handed them
over to officers of the United States Coast Survey, by whom they
have been swung at San Francisco, Auckland, Sydney, Singa-
pore, and in Japan.
The pendulum operations in India have been successful in

removing from the geodetic operations the reproach which had
latterly been cast on them, that their value has become much
diminished since the discovery that the attraction of the Hima-
layan mountains is so much greater than had previously been
suspected, that it may have materially deflected the plumb-line
at a large number of the astronomical stations of the Great Arc,
and injuriously influenced the observations. Everest considered
the effects of the Himalayan attraction to be immaterial at any
distance exceeding sixty miles from the feet of the mountains ;

but in his days the full extent and elevation of the mountain
masses was unknown, and their magnitude was greatly under-
estimated. Afterward-', when the magnitude became better
known, Archdeacon Pratt of Calcutta, a mathematician of great
eminence, calculated that they would materially attract the plumb-
line at points many hundred miles distant ; he also found that
everywhere between the Himalayas and the ocean, the excess of
density of the land of the continent as compared with the water
of the ocean would combine with the Himalayan attraction and
increase the deflection of the plumb-line northwards, towards
the great mountain ranges, and that under the joint influence of
the Himalayas and the ocean the level of the sea at Kurrachee
would be raised 560 feet above the level at Cape Comorin.
But as a matter of fact the Indian arc gave a value of the

earth's ellipticity which agreed sufficiently closely with the values
derived from the arcs measured in all other quarters of the globe,
to show that it could not have been largely distorted by deflec-

tions of the plumb-line ; thus it appeared that whereas Everest
might have slightly underestimated the Himalayan attraction,

Pratt must have greatly overestimated it. His calculations were
however based on reliable data, and were indubitably correct.

For some time the contradiction remained unexplained, but
eventually Sir George Airy put forward the hypothesis that the
influence of the Himalayan masses must be counteracted by some
compensatory disposition of the matter of the earth's crust im-
mediately below them, and in which they are rooted ; he suggested
that the bases of the mountains liad sunk to some depth into a
fluid lava which he conceived to exi-t below the earth's crust, and
that the sinking had caused a displacement of dense matter by
lighter matter below, which would tend to compensate for the
excess of matter above. Now Pratt's calculations had reference
only to the visible mountain and oceanic masses, and their attrac-
tive influences—the former positive, the latter negative—in a
horizontal direction ; he had no data for investigating the density
of the crust of the earth below either the mountains on the one
hand, or the bed of the ocean on the other. The pendulum ob-
servations furnished the first direct measures of the vertical force
of gravity in different localities which were obtained, and these
measures revealed two broad facts regarding the disposition of
the invisible matter below ; first, that the force of gravity dimin-
ishes as the mountains are approached, and is very much less on
the summit of the highly elevated Himalayan table-lands than
can be accounted for otherwise than by a deficiency of matter
below

; secondly, Ihat it increases as the ocean is approached,
and is greater on islands than can be accounted for otherwise than
by an excess of matter below. Assuming gravity to be normal
on the coast lines, the mean observed increase at the island sta-
tions was such as to cause a seconds' pendulum to gain three
seconds daily, and the mean observed decrease in the interior of
the Continent would have caused the pendulum to lose 2\
seconds daily at stations averaging 1,200 feet above the sea levelj

5 seconds at 3,800 feet, and about 22 seconds at 15,400 feet

—

the highest elevation reached—in excess of the normal loss of
rate due to height above the sea.

Pratt was strongly oppo; ed to the hypothesis of a substratum,
or magma, of fluid igneous rock beneath the mountains ; he
assumed the earth to be solid throughout, and regarded the
mountains as an expansion of the invisible matter below, which
thus becomes attenuated and lighter than it is under regions of
less elevation, and n ore particularly in the depressions and con-
tractions below the bed of the ocean. And certainly we seem
to have more reason to conclude that the mountains emanate
from the subjacent matter of the earth's crust than that they are
as wholly independent of it as if they were formed of stuff shot
from passing meteors and asteroids ; any severance of continuity
and association betw een the visible above and the invisible below
appears, on the face of it, to be decidedly improbable.
The hypothesis of sub-continental attenuation and sub-oceanic

condensation of matter is supported by the two arcs of longitude
on the parallels of Madras and Bombay ; for at the extreme
points of these arcs, which are situated on the opposite coast lines,

the horizontal attraction has been found to be not landwards, as
might have been anticipated, but seawards, showing that the de-
ficient density of the sea as compared with the land is more than
compensated by the greater density of the matter under the
ocean than of that uncJer the land.

While on the subject of the constitution of the earth's crust,

I may di aw attention to the circumstance that the tidal observ-

ations which have been carried on at a number of points on the
coasts of India, as a part of the operations of the Survey, tend
to shew that the earth is solid to its core, and that the geological
hypothesis of a fluid interior is untenable. They have been
analysed by Prof. G. H. Darwin, with a view to the determin-
ation of a numerical estimate of the rigidity of the earth, and he
has ascertained that whilst there is some evidence of a tidal

yielding of the earth's mass, that yielding is certainly small, ami
the eftective rigidity is very considerable, not so great as that of

steel, as was at first surmised, but sufficient to afford an important
confirmation of the justice of Sir William Thomson's conclusion
as to the great rigidity.

The Indian pendulum observations have teen employed by
Colonel Clarke, in combination with those taken in other parts

of the globe, to determine the earth's ellipticity. Formerly there

was wont to be a material dift'erence between the ellipticities

\^ hich were respectively derived from pendulum obsei-vations and
direct geodetic measurements, the former being somewhat greater

than ^\-^, the latter somewhat less than jott! but as new and
more exact data became available, the values derived from these

two essentially independent sources became more and more
accordant, and they now nearly agree in the value ^-^.
As a part of the pendulum operations, a determination of the

length of the seconds' pendulum was made at Kew by Msjor
Heaviside, with the pendulum which had been employed for the

same purpose by Kater early in the present century, when leatling

men of science in England believed that in the event of the

national .-tandard yard being destroyed or lost, the length might
be reproduced at any time with the aid of a reversible pendulum.
In consequence of this belief an Act of Parliament was passed
in 1824 which defined the relations between the imperial and the

seconds' pendulum, the length of the former being to that of the

latter—swung in the latitude of London, in a vacuum and at the

level of the sea—in the proportion of 36 inch;s to 39'I393 inches.

Thus, while the French took for their unit of length the ten-

millionth part of the earths' meridional quadrant, the linglish

took the pendulum swinging seconds in the latitude of London.
In case of loss the yard is obviously recover.ible more readily and
inexpensively by reference to the pendulum than the metre by
reference to the quadrant ; it is also recoverable with greater ac-

curacy ; still the accuracy is not nearly what would now lie deemed
indispensable for the determination of a national standard of

length, and it is now generally admitted that every pendulum has

certain latent defects, the influence of which cannot be exactly

ascertained. Thus the instrument cannot be relied on as

a suitable one for determinations of absolute length

;

but, on the other hand, so long as its condition remains
unaltered, it is the most reliable instrument yet discovered

for differential determinations of the variations of gravity. In

truth, however, the pendulum is a very wearisome instrument to

employ even for this purpose, for it has to be swung many days

ami with constant care and attention to give a single satisfactory

determination ; thus if such a thing can be invented and perfected

as a good differential gravity neter, light and portable, with

which satisfactory results can be obtained in a few hours, instead

of many days, the boon to science will be very great.
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The trigonometrical operations fix with extreme accuracy two
of the co-ordinates—the latitude and longitude—which define

the positions of the principal stations ; but the third co-ordinate,

the height, is not susceptible of being determined by such oper-

ations with anything like the same degree of accuracy, because
«if the variations of .refraction to which rays of light passing

through the lower strata of the atmosphere are liable, as the

temperature of the surface of the ground changes in the course

of the day. In the plains the apparent height of a station ten

to twelve miles from the observer has been found to be upwards
of 100 feet greater in the cool of the night than in the heat of

the day, the refraction being always positive when the lower at-

mospheric strata are chilled and laden with dew, and negative

^^hen tliey are rarefied by the heat radiated from the surface of

tlie ground. At hill stations the rays of light usually pass high
al)ove the surface of the ground, and the diurnal variations of

refraction are comparatively immaterial, and very good results

are obtained by the expedient of taking the vertical observations

between reciprocating stations at the same hour of the day, and
as nearly as possible at tlie time of minimum refraction ; but in

the plains this expedient does not usually suffice to give reliable

results. The hill ranges of central and those of northern India

are separated by a broad belt of plains, which embraces the

greater portion of Sind, the Punjab, Rajputana, and the valley

of the Ganges, and is crossed by a very large number of the
principal chains of triangles, on the lines wliere the chart shows
stretches of comparatively small triangles, which are in most
instances of considerable length. Thus it became necessary to

run lines of spirit levels over these plains, from sea to sea, to

check the trigonometrical heights. The opportunity was taken
advantage of to connect all the levels which had been executed
f 'r irrigation and other public works, and reduce them to a com-
mon datum ; and eventually lines of level were carried along the
coast and from sea to sea to connect the tidal stations. The
aggregate length of the standard lines of level executed up to

the present time is nearly 10,000 miles, and an extensive series

of charts of the levels derived from other departments of the
]Htblic service and reduced to the survey datum has already been
]v.iblished.

The survey datun which has been adopted for all heights,

whether deduced trigonometrically or b/ spirit-levelling, is the
mean sea level as determined, either for initiation or verification,

by tidal observations at several points on the coast lines. At
first the observations were restricted to what was necessary for

the requirements of the survey, and their duration was limited

to a lunar month at each station. In 1S72 more exact deter-

minations were called for, to ascertain whether gradual changes
in the relative level of land and sea were taking place at the
head of the Gulf of Cutch, as liad been surmised by the geo-
logical surveyors, and observations were taken for over a year at

three tidal stations on the coasts of the gulf, to be repeated
hereafter when a sufficient period had elapsed to permit of a
measurable change of level having taken place. Finally, in

1S75, the Government intiinated that as "the great scientific

advantages of a systematic record of tidal observations on Indian
coasts had been frequently urged and ad nitted," such observa-
tions should be taken at all the principal ports .and at such points
on the coast lines as were best suited for investigations of the
laws ofthe tides. In accordanci with these mstructions, five years'

observations have been made at several points, and new stations

are taken up as the operations at the first ones are completed.
The initiation of the later and more elaborate operations is

due in great measure to the recommendations of the Tidal Com-
mittee of the British Association, of which Sir William Thom-
son was President. The tidal observations have been treated by
the method of harmonic analysis advocated by the Committee.
The constants for amplitude and ejioch are determined for every
tidal component, both of long and of short periods, and with
their aid tide-tables are now prepared and published annually for

each of the principal ports ; and further, it is with them that

Prof G. H. ^Darwin made the investigations of the effective

rigiilily of the earth, wdiich I have alre.ady mentioned. The
very remarkable waves which were caused by the earthquake on
December 31, iSSi, in the Bay of Bengal, and by the notable
volcanic eruptions in the island of Krakatoa and the Straits of

Sunda on August 27 and 28, 18S3, were registered at several of

the tidal stations, and thus valuable evidence has been furnished
of the velocities of both the earth-wave and the ocean-wave
which are generated by such disturbances of tlic ordinarily

quiescent condition of the earth's crust.

I must not close this account of the non-graphical, or more
purely scientific, operations of the great Trigonometrical Sun'ey
of India without saying something of the officers who were em-
ployed thereon, under the saccessive superintendence of Everest,

Waugh, and myself. A considerable majority were military,

from all branches of the army— the cavalry and infantry, as well

as the corps of engineers and artillerj' ; the remainder were
civilians, mostly promoted from the subordinate grades. Promi-
nent shares in the opeiations were taken by Lieutenant Renny,
Bengal Engineers, afterwards well known in this neighbourhood
as Colonel Renny Tailyour, of Borrowfield in Forfarshire, of

whom and his contemporary, Lieutenant Waugh, Everest, re-

tiring, reported in terms of the highest commendation ; by
Reginald Walker, of the Bengal Engineers, George Logan,
George Shelverton, and Henry Beverle) , all of whom fell victims

to jungle fever; by Strange, F.R. S., of the Madras Cavaliy,

whose name is associated with the construction of the modern
geodetic instruments of the Survey ; by Jacob—afterwards

Government Astronomer at Madras—Rivers and Haig, all of

the Bombay Engineers; Tennant, CLE., F.R.S., Bengal
Engineers, afterwards Master of the Mint in Calcutta ; Mont-
gomerie, F. R. S., of the Bengal Engineers, whose name is best

remembered in connection with the Trans-Himalayan geo-

graphical operations ; James Basevi, of the Bengal Engineers,

who so sadly died of exposure while engaged on the pendulum
operations in the higher Himalayas ; Branfill, of the Bengal

Cavalry ; Thuillier, Carter, Campbell, Trotter, Heaviside,

Rogers, Hill, and Baird, F.R.S., all engineer officers; also

Hennessey, CLE., F.R.S., M.A., Herschel, F.R.S., and
Cole, M.A., whose names are intimately associated with the

collateral mathematical investigations and the final reduction of

the principal triangulation.

The Trigonometrical Survey owes very much to the liberal

and even generous support which it has invariably received from

the Supreme Government, with the sanction and approval, first

of the Directors of the East India Company, and afterwards of

the Secretary of State for India. In times of war and financial

embarrassment the scope of the operations has been curtailed,

the establishments have been reduced, and some of the militaiy

officers sent to join the armies in the field ; but whatever the

crisis, the operations have never been wholly suspended. Even
during the troubles of 1857-58, following the mutiny of the

native army, they were carried on in some parts of the country,

though arrested in others ; and the then Viceroy, Lord Canning,

on receiving the reports of the progress of the operations during

that eventful period, immediately acknowledged them to the

Surveyor-General, Colonel Waugh, in a letter from which the

following extract is taken :

'I cannot resist telling you at once with how much satis-

faction I have seen these papers. It is a pleasure to turn from

the troubles and anxieties with which India is still beset, and to

find that a gigantic work, of permanent peaceful usefulness, and

one which will assuredly ta'^e the highest rank as a work of

scientific labour and skill, has been steadily and rapidly pro-

gressing through all the turmoil of the last two years."

The operations have been uninfluenced by changes oipersonnel

in the administration of the Indian Empire, as Governor-

Generals and Viceroys succeeded each other, but have met with

uniform and consistent support and encouragement. It may
well be doubted whether any similar undertaking, in any other

part of the world, has been equally favoured and as munificently

maintained.

In conclusion I must state that I have purposely said nothing

of the graphical operations executed in the Trigonometrical and

other branches of the Survey of India, because they are more
generally known, their results appear in maps which speak for

themselves, and time would not permit of my attempting to

describe them also. They comprise, first, the general topo-

graphy of all India, mostly on the standard scale of i inch to

the mile ; secondly, geographical surveys and explorations of

regions beyond the British frontier, notably such as are being

carried on at the present time on the Russo-Afghan frontier, by

Major Holdich and other officers of the Survey ; thirdly, the so-

called Revenue Survey of the British districts in the Bengal

Presidency, which is simply a topographical survey on an enlarged

scale—4 inches to the mile—showing the boundaries and areas

of villages for fiscal requirements ; axiA fourthly , the Cadastral

Survey of certain of the British districts in the Bengal Presi-

dency, showing fields and the boundaries of all properties, on

scale's of 16 to 32 inches to the mile. There are also certain
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large scale surveys of portions of British districts in the Madras
and Bombay Presidencies, which, though undertaken originally

for purely fiscal purposes by revenue and settlement officers

working independently of the professional survey, have latterly

been required to contribute their quota to the general topography
of the country. And of late years a survey branch has been
added to the Forest Department, to provide it with working
maps constructed for its own requirements on a larger scale than
the standard topographical scale, but on a trigonometrical basis,

and in co-operation with the Survey Department. But this brief

capitulation gives no sort of idea of the vast amount of valuable
topographical and other work for the requirements of the local

Administrations and the public at large—always toilsome, often

perilous—which has been accomplished, quite apart from and in

quantity far exceeding the non-graphical and more purely scientific

work which I have been describing. Its magnitude and variety are

such that a mere list of the officers who have taken prominent
shares in it, from first to last, would be too long to read to you.

Three names, however, I must mention : first, that of General
Sir Henry Thuillier, who became Surveyor-General on the same
day that I succeeded to the superintendence of the Great Trigo-
nometrical Survey, and with whom I had the honour of co-

operating for many years ; under his administration a much
larger amount of topography was executed than under any of

his predecessors, and a great impetus was given to the litho-

graphic, photographic, engraving and other offices in which the
maps of the sur\'ey are published ; secondly, that of Colonel
Sconce, who became Deputy .Surveyor- General soon after my
accession in 1878 to the Survey-Generalship, and with whom I

was associated for some years, much to my gratification and ad-
vantage, in various matters, but more particularly in the esta-

blishment of cadastral surveys on a professional basis at a

moderate cost, to render them more generally feasible, which
was a matter of the utmost importance for the administration of

the more highly populated portions of the British provinces ;

and thirdly, that of Lieutenant-Colonel Waterhouse, who has
for many years superintended the offices in which photography
is employed, in combination with zincography and lithography,

for the speedy reproduction en masse of the maps of the Survey,
and has done much to develop the art of photogravure, whereby
drawings in brushwork and mezzotint may be reproduced with a

degree of excellence rivalling the best copperplate engraving,

and almost as speedily and cheaply as drawings in pen and ink
work are reproduced by photo-zincography.

Mr. Clements Markham's Memoir on the Indian Surveys gives

the best account yet published of the several gr,aphical surveys
up to the year 1878. In that year the Trigonometrical, Topo-
graphical, and the Re\'enue branches, which up to that time had
constituted three separate and almost independent departments,
were amalgamated together into what is now officially designated
" the Survey of India." In the same ye.ar the chronicle so well

commenced by Mr. Markham came to an end on his retirement
from the India office—unfortunately, for it is a work of excel-

lence in object and in execution, and most encouraging to Indian
surveyors, who find their labours recorded in it with intelligent

appreciation and kindly recognition.

During the present meeting, several papers by officers of the
Survey will be read—one by Colonel Barron, in person, on the

cadastral sur\'eys in the organisation of which he has taken a

leading share ; by Major iBaird, on the work of spirit-levelling,

which he superintends conjointly with the tidal observations ; by
Colonel Godwin Austen, on Lieutenant-Colonel Woodthorpe's
recent journey from Upper Assam to the Irawadi river ; by
Colonel BranfiU, on the physical geography of Southern India

;

and by Colonel Tanner, on portions of the Himalayas, and on
recent explorations in Southern Tibet. Major Bailey will also

read a paper on;;the forest surveys.

SECTION G
mechantcal science

Opening Address by B. Baker, M.Inst.C.E., President
OF THE Section

Two hundred and fifty-seven Presidential Addresses of one
kind and another have been delivered at meetings of the British

Association since the members last mustered at Aberdeen. I

need hardly say that the candid friend who informed me of this

interesting fact most effectually dispelled any illusion I may

have previously entertained as to the possibility of preparing an
address of sufficient novelty and suggestiveness to be worthy of

your attention, and I can only hope that any shortcomings will

be dealt with leniently by you. One compensating advantage
obviously belongs to my kite appearance in the field— I have

257 models of style upon which to frame my address. My dis-

tinguished predecessor. Sir Frederick Bramwell, has a style of

his own, in which wit and wisdom are combined in p.ilatable

proportions ; but were I to attempt this style I should doubtless

incur the rebuke which a dramatic critic of Charles the Second's
time administered to a too ambitious imitator of a popular
favourite : "He's got his fiddle, but not his hands to play on't."

I must search further back than last year, therefore, for a model
of style, and the search reminds me that I labour under a double

disadvantage : firstly, that only two addresses intervene between
the present one and that of my partner, Mr. John Fowler, with

whom I have so long had the honour of being associated, and
whose professional experiences, as set forth in his address, are

necessarily so largely identical with my own ; and, secondly,

that within the same period I have read before this Section two
somewhat lengthy papers on the work which is at present chiefly

engaging the attention of Mr. Fowler and myself—the great

Forth Bridge.

Although, for the reasons aforesaid, I am conscious that my
address may fail in novelty, I cannot honestly profess to feel a

difficulty in preparing an address of some kind, for the subjects

embraced under the head of "Mechanical Science" are so in-

exhaustible that even the youngest student might safely accept

the responsibility of speaking for an hour on some of them.

Prof. Rankine, addressing you thirty years ago, said it was well

understood that questions of pure or abstract mechanics form no
part of the subjects dealt with in this Section. With character-

istic clearness of conception and precision of langu.age he told

you what the term "mechanical science" meant, and, after

thirty years' interval, his words may be recalled with advantage

to every one proposing to prepare an addre-s or report for this

Section. " Mechanical science," said Prof. Rankine, "enables

its possessor to plan a structure or machine for a given purpose

without the necessity of copying some existent example ; to

compute the theoretical limit of the strength and stability of a

structure or the efficiency of a machine of a particular kind ; to

ascertain how far an actual structure or machine fails to attain

that limit, and to discover the cause and the reme ly of such

shortcoming ; to determine to what extent, in laying down
principles for practical use, it is advantageous for the sake of

simplicity to deviate from the exactness required by pure science ;

and to judge how far an existing practical rule is founded on

reason, how far on custom, and how far on error." There is

thus an ample text for many discourses ; but, as I am not writ-

ing a treatise on engineering, but merely delivering a brief

address, I will confine my attention at present to a particular

case of the branch of mechanical science referred to in the last

clause of Prof. Rankine's definition, and will ask you to con-

sider how far the existing practical rules respecting the strength

of metallic bridges are " founded on reason, how far on custom,

and how far on error."

The first question obviously is, What are the rules adopted by

engineers and Government departments at the present time ?— and
it fs one not easily answered. I have for some time past been re-

ceiving commimications from leading Continental and Airierican

engineers, asking me what is my practice as regards the admiss-

ible intensity of stress on iron and steel bridges, and in replying I

have invited similar communications from themselves. As a

result I am able to say that at the present time absolute chaos

prevails. The old foundations are shaken, and engineers have

not come to any agreement respecting the rebuilding of the

structure. The variance in the strength of existing bridges is

such as to be apparent to the educated eye without any calcula-

tion. If the wheels of a miniature brougham were fitted to a

heavy cart the incident would excite the derision even of our

street boys, and yet equal want of reason and method is to be

found in hundreds of bridges in all countries. It is an open

secret that nearly all the large railway companies are strengthen-

ing their bridges, and necessarily so, for I could cite cases where

the working stress on the iron has exceeded by 250 per cent,

that considered admissible by leading American and German
bridge-builders in similar structures.

In the case of old bridges the variance in strength is often

p.artly due to errors in hypothesis and miscalculation of stresses.

In the present day engineers of all countries are in accord as to
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the principles of estimating the magnitude of the stresses on the

different members of a structure, but not so in proportioning

the members to resist those stresses. The practical result is

that a bridge which would be passed by the English Board of

Trade would require to be strengthened 5 per cent, in some
parts and 60 per cent, in others before it would be accepted by
the German Government or by any of the leading railway com-
panies in America. This undesirable state of affairs arises from
the fact that in our own and some other countries many en-

gineers still persistently ignore the fact that a bar of iron may
be broken in two ways—namely, by the single application of a

heavy stress or by the repeated application of a comparatively

light stress. An athlete's muscles have often been likened to a

bar of iron, but, if " fatigue " be in question, the simile is very

wide of the truth. Intermittent action—the alternative pull and
thrust of the rower, or of the labourer turning a winch—is what
the muscle likes and the bar of iron abhors. Troopers dismount to

rest their horses, but to relieve a bar of iron temporarily of load

only serves to fatigue it. Half a century ago Braithwaite cor-

rectly attributed the failure of some girders, carrying a large

brewery vat, to the vessel being sometimes full and sometimes
empty, the repeated deflection, although imperceptibly slow and
wholly free from vibration, deteriorating the metal, until, in the

cjurse of years, the girders broke. These girders were of cast-

iron ; but it was equally well known that wrought-iron was
similarly affected, for in 1842 Nasmyth called the attention of

this Section to the fact that the "alternate strain " in axles

rendered them weak and brittle, and suggested annealing as a

remedy, he having found that an axle which would snap with

one blow when w'orn would bear eighteen blows when new or

after being annealed.

So important a matter as the action of intermittent stresses

could not escape the attention of the Royal Commissioners
appointed in 1849 to consider the application of iron to railway

structures, and some significant and sufficiently conclusive ex-

periments were made by Capt. Douglas Dalton and others. Cast-

iron bars 3 inches square and 13 feet 6 inches span between
the supports were deflected, both by the slow action of a cam
and the percussive action of a swinging pendulum weight. When
the deflection was that due to one-third of the breaking weight,

about 50,000 successive bendings by the cam broke one of the

bars, and about 1000 blows from the pendulum another. When
the deflection was increased from one-third to one-half, about

500 applications of the cam, and 100 blows, sufiiced to rupture

two of the specimens. Slow-moving weights on bars and on a

small wrought-iron box girder gave analogous results ; and the

deduction drawn by the experimenters at the time was that
" iron bars scarcely bear the reiterated application of one-third

the breaking weight without injury, hence the prudence of

always making beams capable of bearing six times the greatest

weight that could be laid upon them."
Although these experiments were entirely confirmatory of all

previous experience, they would appear to have little influenced

the practice of engineers, since Fairbairn, more than ten years

later, in a communication to this Section, said that opinions
were still much divided upon the question whether the con-
tinuous change of load which many wrought-iron structures

tmdergo has any permanent effect upon their ul imate powers
of resistance. To assist in settling the question he communicated
to the Association the results of some experiments carried out

by himself and Prof. Un«in on a little riveted girder 20 feet

span and 16 inches deep. Once more the same important but
disregarded facts were enforced on the attention of engineers.

About 5000 applications of a load equal, to four-tenths of the
calculated breaking load fractured the beam with the small ulti-

mate deflection of three-eighths of an inch, and subsequently,

when repaired, the beam broke with one-third of the load and a
deflection of but a quarter of an inch, which sufficiently indicated

how small a margin the factor of safety of four, when currently

adopted, allowed for defective manufacture, inferior material,

and errors in calculation. Still nothing was done, and the
general practice of engineers and the Board of Trade regulations

continued unaltered.

Soon after the introduction of wrought-iron bridges on railways,

the testimony of practical working was added to that of experi-

ments. Iq 1848 several girder bridges of unduly light propor-
tions were erected in America, and one of 66 feet span broke
down under the action of the rolling load in the same manner as
Fairbairn 's little experimental girder. Again, in early American
timber bridges the vertical tie-rods were often subject to stresses

oscillating between i ton and 10 tons per square inch and up-
wards. Many of these broke, as did also the suspension bolts

in platforms subjected to similar stresses. In my own ex-

perience, dozens of broken flange-plates and angle-bars, and
hundreds of sheared rivets, have been the silent witnesses of the
destructive action of a live load. Like evidence was afforded by
early constructed iron ships deficient in girder strength. Under
the alternating stresses due to the action of the waves weak-
nesses not at first apparent would, in the course of time be
developed, and additional strength, in the way of stringers and
other« ise, become imperative.

If none of the preceding evidence had been forthcoming, the

results of the historical series of experiments carried out by
Wohler for the Prussian Ministry of Commerce would alone be

conclusive. For the first time a truly scientific method of
investigation was followed, and an attempt was made to deter-

mine the laws governing the already proved destructive action

of intermittent stresses. In previous experiments the bar or

girder was alternately fully loaded and wholly relieved of load.

Wohler was not satisfied with this, but tested also the result

of a partial relief of load. The striking fact was soon
evidenced on testing specimens under varying tensions, that the

amount of the variation was as necessaiy to be considered as

that of the maximum stress. Thus, an iron bar having a tensile

strength of 24 tons per square inch broke with about 100,000

applications of a stress varying from h// to 21 tons, but resisted

4,000,000 applications of the 21 tons when the minimum stress

was varied from nil to II J tons. The alternations of stress in

the case of some test pieces numbered no less than 132,000,000 ;

and too much credit cannot be bestowed by engineers upon
Wohler for the ingenuity and patience which characterised his

researches. As a result, it is proved beyond all further question

that any bar or beam of cast iron, wrought iron, or steel may be
fractured by the continued repetition of comparatively small

stresses, and that, as the differences of stress increase, the

maximum stress capable of being sustained diminishes.

Various formulae based upon the preceding experiments have
been proposed for the determination of the proper sectional

area of the members of metallic structures. These formulas differ

in some essential respects, and doubtless many experiments are

still required before any universally accepted rules can be laid

down. Probably at the present time the engineers who have
given the most attention to the subject are fairly in accord in

holding that the admissible stress per square inch in a wrought-
iron girder subject to a steady dead load would be one and a

half times as great as that in a girder subject to a wholly live

load, and three times that allowable in members subject to

alternate tensile and compressive stresses of equal intensity, such

as the piston-rod of a steam-engine or the central web-bracing

of a lattice girder. If the alternations of stress to be guarded

against are not assumably infinite in number, but only occasional

—as in wind bracing for hurricane pressures, or in a vessel

amongst exceptionally high waves—then the aforesaid ratio of

3, 2, and I would not apply, but would more nearly approach

the ratios 6, 5, and 4.

Hundreds of existing railway bridges which carry twenty

trains a day with perfect safety would break down quickly under

twenty trains per hour. This fact was forced on my attention

nearly twenty years ago by the fracture of a number of iron

girders of ordinary strength under a five-minute train service.

Similarly, when in New York last year I noticed, in the case

of some hundreds of girders on the " Elevated Railway," that

the alternate thrust and pull on the central diagonals from trains

passing every two or three minutes had developed weaknesses

which necessitated the bars being replaced by stronger ones after

a very short service. Somewhat the same thing had to be done
recently in this country with a bridge over the Trent, but the

train service being small the life of the bars was measured by

years instead of months. If ships were always amongst great

waves the number going to the bottom would be largely

increased, for, according to Mr. John, late of Lloyd's, "many
large merchant steamers afloat are so deficient in longitudinal

strength that they are liable under certain conditions of sea to

be strained in the upper works to a tension of from 8 to 9 tons

per square inch, and to a compression of from 6 to 7 tons

—

stresses which the experiments already referred to proved would
cause failure after a definite number of repetitions. Similarly,

on taking ground or being dry-docked with a heavy cargo on

board, it has been shown that vessels are liable to stresses of

over 1 1 tons per square inch on the reverse frames, but no
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ppimantnt injury icsiilts from such high stresses, because the

number of repetitions is necessarily very limited.

It appears natural enough to every one that a piece even of the

toughest wire should be quickly broken if bent backward and
forward to a sharp angle ; but, perhaps, only to locomotive and
marine engineers does it appear equally natural that the same
result would follow in time if the bending were so small as to be

quite imperceptible to the eye. A locomotive crank axle bends

but l-34th of an inch, and a straight driving axle the still smaller

amount of i-64th of an inch under the heavie.sit bending stresses

to which they are subject, and yet their life is limited. During
the year 1883 one iron axle in fifty broke in running, and one in

fifteen was renewed in consequence of defects^ Taking ircn

and steel axles together, the number then in use on the railways

of the United Kingdom was 14,848, and of these, 911 required

renewal during the year. Similarly, during the past three years

no less than 228 cctan steameis were disabled ly broken shafts,

the average safe life of which is said to be about three or four

years. In other woids, experience has proved that a very

moderate stress allernatii g from tension to ccmpression, if

repeated about one hundred million times, will cause fracture as

surely as a sharp 1 ending to an angle repeated perhaps only ten

times.

I have myself made mar.y experiments with a view to elucidate

the laws affecting the strength of iron- and steel-work subject to

frequent alternations of .stress. Peihaps the most suggestive

series was one in which I sibjected flat steel bars about 3 feet

long, in pairs, to repeated bendirgs until one bar broke, and
then testing the smvivirg bar urdtr rirect tensile and compress-

ive stresses to ascertain to what extent ihe metal had deterior-

ated. It had come under my notice, as a practical engineer,

that if the compreisicn members of a structure were unduly
weak the fact became quickly evident, perhaps under the test

load ; but if, on the other hand, the tension members were weak,
ro evidence might apipear of the fact until frequent repetition of

stresses during seveial years had caused them to fracture with-

out any measurable elongation of the metal. In the case of

crank-shafts, also, the fracture is invariably due to a tearing

and not a crushing action. It appeared to me, therefore,

eminently probable that repetition of stresses might be far more
prejudicial to tension than to compression members, and, if so,

the fact ought to be taken account of in proportioning a

structure.

This proved to be the case in my experiments. For example,
the companion bars to those which had broken with 18,000
reversals of a stress less than half the original breaking weight
behaved, when tested as columns thirty diameters in length,

precisely the same as similar bars which had done no work at

all, whereas when tested in tension the elongation was reduced
from the original 25 per cent, to 2

'5 per cent., and the fracture

appeared to indicate that the bars had been made of three

different kinds of stee! imperfectly welded together. Wiih a

stress reduced by one-fourth the number of bendings required to

break the bars was increased to 1,200,000. In this instance the

calculated maximum working stress on the extreme fibres was

43 per cent, of the direct ultimate tensile resistance of the steel,

and about 30 per cent, of the stress the far was capable of sus-

taining as a beam under the single application of a load. Of
course, the bars failed by tension, and the extreme fibres had
thus deteriorated as regards tensile stresses to the extent indi-

cated by the above percentages. Tested as a column, however,
the injury the bar had received from the i,200,coo bendings was
inappreciable. The ductility was of course very largely reduced,
but ductility is a quality of comparatively little importance when
a material is in compression. There is no ductility in the slender

Gothic stone columns of our cathedrals, which, though heavily

stressed, have carried their loads for centuries. As I found
repeated bendings raised the limit of elasticity, I rather antici-

pated finding an increased resistance from this cause in long
columns. This did not prove to be the case, nor did I find any
diflerence in short columns four diameters in length.

In addition to the preceding experiments with rectangular
bars, I have tested the endurance of many revolving shafts of
cast iron, wrought iron, and steel, with similar results. About
5000 reversals of a stress equal to one-half the static breaking
weight sufficed generally to cause the snapping of a shaft of any
of the above materials. When the stress was reduced and the
number of applications increased, I found the relative endurance
of solid beams to be more nearly proportional to the tensile

strength of the metal than to the breaking weight of the beam,

a distinction of great importance where axles, spiriugs, and
similar things are concerned. Many of my experiments were
singularly suggestive. Thus, it was instructive to see a bar of

cast iron loaded with a weight which, according to Fairbairn's

experiments, it should have carried for a long series of years,

brolen in two minutes when set gently rotating. Also to find

a bar of the finest mild steel so changed in constitution by some
months of rotation as to offer no advantages either in strength

or toughness over a new cast-iron bar of the same section.

Although, as already stated, many more experiments are

required before universally acceptable rules can be laid down, I

have thoroughly convinceel myself that, where stresses of varying
intensity occur, tension and compression members should be
treated on an entirely different basis. If, in the case of a tension

men.ber, the sectional area be increased 50 per cent, because
the stress, instead of being constant, ranges from nil to the

maximum, then I think 20 per cent, increase w ould be a liberal

allowance in the case of a compression member. I have also

satisfied myself that if a metallic railway bridge is to be built at

a minimum first cost, and be free from all future charges for

structural maintenance, it is essential to vary the working stress

upon the metal within very wide limits, regard being had not

merely to the eftect of intermittent stre.'ses, but also to the

relative limits of elasticity in tension and compression members
even under a steady load.

Why an criginally strong and ductile metal should become
weak and brittle under the frequent repetition of a moderate
stress has not yet been explained. Lord Paeon touched upon
the subject two or three centuries ago, but you may consider his

expJanation not wholly satisfactory. He said, " Of bodies, some
are fragile, and some are tough and not fragile. Of fragility, the

cause is an impotency to be extended, and the cause of this

inaptness is the small quantity of spirits. '' 1 am sorry to have no
better explanation to offer, but whatever may be the immediate
cause of fragility, no doubt exists that it is induced in metals by
frequent bendings, such as a railway bridge undergoes. This

fact, however, is not recognised in our Board 'of Trade Regula-
tions, which remain as they were in the dark ages, as do those

of the Ministry of Public Works of France and other countries.

With us it is simply provided that the stress on an iron bridge

must not exceed 5 tons per square inch on the effective seclir n

of the metal, in Fiance it is still worse, as the limiting stress

of rather under 4 tons per iquare inch is estimated upion the

gross section, regardless of the extent to which the plates may
be perforated by rivet holes. In neither case is any regard had
in the rules to intermittent stresses or the flexure of compression
members. In Austria the regulations make a small provision

for these elements ; and American specifications make a large one,

the limiting stresses, instead of being constant at 5 tons, as with

us, ranging from about 2^ tons to 6f tons per square inch,

according to circumstances. It is hardly necessary that I should

say more to justify my statement that, as regards the admissible

intensity of stress on metallic bridges, absolute chaos prevails.

Engineers must remember that if satisfactory rules are to be

framed, they, and not Governmental departments, must take the

initiative. In former days the British As>ociation did much to

direct the attention of engineers to this important matter, but, so

far as I know, the subject has been dropped for the past twenty
years, and I have ventured, therefore, to bring it before you
again in some detail. We are here avowedly for the advance-

ment of science, and I have not been deterred by the dryness of

the subject from soliciting your attention to a branch of science

which is sadly in need of advancement.
Had I been addressing a less scientific audience I might have

been tempted rather to boast of the achievements of engineers

than to point out their shortcomings. The progress in many
branches of mechanical science during the piast fifty years has

exceeded the anticipation of the most far-seeing. Fifty years

ago the chairman of the Stockton and Darlington Railway, when
asked by a Parliamentary committee if he thought any further

improvements would be possible on railways, replied that he

understood in future all new railways would have a high earth-

work bank on each side to prevent engines toppling over the

embankments, and to arrest hot ashes, which continually set fire

to neighbouring stacks, but in other respects he apreared to

think perfection was attained. Shortly before the introduction

of locomotives it was also thought perfection was attained when
low trucks were attached to the trains to cany the horses over

the portions of the line where descending grades prevailed, and
all the newspapers announced, with a great flourish of trumpets,
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that a year's experience showed the saving in horseflesh to be

fully ^T, per cent.

Although tlle^e views seem childlike enough from our present

standpoint, ] have no doubt that as able and enterprising

engineers existed prior to the age of steam and steel as exist

now, and their work was as beneficial to mankind, though

different in direction. In the important matter of water supply

to towns, indeed, I doubt whether, having reference to facility

of execution, even greater works were not done 2000 years ago

than now. Herodotus speaks of a tunnel 8 feet square, and
nearly a mile long, driven through a mountain in order to

supply the city of Samos with water ; and his statement, though

long doubted, was verified in 18S2 through the abb it of a

neighbouring cloister accidentally unearthing some stone slabs.

The Gem.an ArchreolDgical Society sent oit Ernst Fabricius to

make a complete survey of the work, and the record reads like

that of a modern engineering undertaking. Thus, from a

covered reservoir in the hills proceeded an arched conduit about

1000 yards long, partly driven as a tunnel and jiartly executed

on the "cut and cover" system adopted 011 the London under-

ground railway. The tunnel proper, more than 1 100 yards in

length, was hewn by hammer and chisel through the solid lime-

stone rock. It was driven from the two ends like tlie great

Alpine tunnels, wi hout intermediate shafts, and the engineers

of 2400 years ago might well be congratulated for getting only

some dozen feet out of level and little more out of line. From
the lower end of the tunnel branches were constructed to supply

the city mains and fountains, and the explorers found ventilating

shafts and side entrances, earthenware socket-pipes with cement
joints, and other interesting details connected wifli the water-

supjjly of towns.

In the matter of masonry bridges, also, as great works were
undertaken some centuries ago as in recent times. Sir John
Rennie stated, in his presidential address at the Institute of

Civil Engineers, that the bridge acros; the Dee at Chester was
the "largest stone arch on record." That is not so. The Dee
Bridge consists of a single segmental arch 200 feet span and
42 feet rise j but across the Adda, in Northern Italy, was built,

in the year 1377—more than 500 years ago—a similar segmental
arch bridge of no less than 237 feet span and 6S feet rise.

Ferario not long since published an account of this, for the

period, colossal work, from which it would appear that its life

was but thirty-nine years, the bridge having been destroyed for

military reasons on December 21, 1416. I believe our American
cousins claim to have built the biggest existing stone arch bridge
in the world—that across the Cabin Johns Creek ; but the span,

after all, is only 215 feet, or 10 per cent, smaller than the 500-
year-old bridge. In timber bridges, doubtless, the Americans
will ever head the list, for the bridge of 340 feet span built

across the Schuylkill three-quarters of a century ago will pro-
bably never be surpassed. Our ancestors were splendid workers
in stone and timber, and, if they had been in jiossession of an
unlimited supply of iron and steel I fear there would have been
little left for modern bridge-builders to originate.

The labours of the present generation of engineers are light-

ened beyond all estimate by labour-saving appliances. To prove
how much the world is indebted to students of this branch of
mechanical science, and how rapid is the development of a really

good mechanical notion, it is only necessary to refer to the
numerous hydraulic appliances of the kind first introduced forty

years ago by a distinguished past-President, Sir W. G. Arm-
strong. Addressing you in 1854, Sir WUliam Armstrong ex-
plained that the object he had in view from the fii-st was "to
provide, in substitution of r.'.anual labour, a method of working
a multiplicity of machines, intermittent in their action and
extending over a large area, by means of transmitted power,
produced by a steam-engine and accumulated at one central

point." The number of cases in which this method of working
is a desideratum, or even indispensable, would appear to be
limitless. I should be sorry, indeed, to have anything to do
with building the Forth Bridge if hydraulic appliances were not
at hand to do a giant's work. Let me shortly describe to you
what we are doing there at the present time. More than 42,000
tons of steel plates and bars have to be bent, planed, drilled,

and riveted together before or after erection, and hydraulic
appliances are used throughout. The j^lates are handled in the
shops by numerous little hydraulic cranes of special design,
without any complication of multiplying sheaves, the whole arm
being raised with the load by a 4-inch direct-acting ram of 6 feet

stroke. A total length of no less than 60 miles of steel plates,

ranging in thickness from \\ inches to p inch, have to be bent to

radii of from 6 feet to 9 inches, which is done in hea\'y cast-iron

dies squeezed together by four rams of 24 inches in diameter,
and the same stroke. With the ordinary working pressure of
1000 Ills, per square inch, the power of the press is thus about
1750 tons. .Some 3000 pieces, sh.iped like the lid of a box,

15 inches by 12 inches wide, with a 3-inch deep rim all round,
were reiuired to be made of ^-inch steel plate, and this was
easily effected in two heats by a couple of strokes of a 14-inch
ram. In numberless other instances steady hydraulic pressure
has been substituted by Mr. Arrol, our able contractor, for the
usual cutting and welding under the blacksmith's hammer.

Hydraulic appliances are also an indispensable part of the
scheme for erecting the great ] 700 feet spans. Massive girders

will be put together at a low level, and be hoisted as high as the

top of St. Paul's Cathedral by hydraulic power. Continuous
girders, nearly a third of a mile in length, will be similarly

raised. Not only the girders, but workmen, their sheds, cranes,

and appliances will be carried up steadily and imperceptibly as

the work of erection proceeds, on platforms weighing in some
instances more than 1000 tons. It is hardly necessary to say

that every rivet in the bridge will be closed up by hydraulic

power, the machines being in many instances of novel design,

specially adapted to the work. Thus the bed-plates, which in

ordinary bridges are simple castings, in the Forth Bridge are

necessarily built up of numerous steel plates, the size of each
bed-plate being 37 feet long by 17 feet 6 inches wide. To grip

together the 47 separate plates into a solid mass, 3800 rivets

\\ inches in diameter with countersunk heads on both sides are

required, and, remembering that the least dimension of the bed-

plate is 17 feet 6 inches, it will be .seen that the ordinary "gap"-
riveter would not be applicable. A special machine was there-

fore designed by Mr. Arrol, consisting of a pair of girders and
a pair of rams, between which the bed-plate to be riveted to-

gether lies. A double ram machine had for like reasons to be
devised for riveting up the great tubular struts of the bridge.

Not merely in the superstructure, but in the construction of

the foundations, were hydraulic appliances of a novel character

indis]Densable at the Forth Bridge. Huge wrought-iron caissons

or cylinders, 70 feet diameter and 72 feet high, were taken up
and set down as readily as a man v\ oidd handle a bucket. In

sinking these caissons through the mud and clay of the Forth
compressed air was used. When the boulder-clay was reached

the labour of excavating the extremely hard and tenacious mate-

rial in the compressed-air chamber proved too exhausting, pick-

axes were of little avail, and the Italian labourers who were
chiefly employed lost heart over the job altogether. But a giant

power was at hand, and only required tools fit for the work.
Spades with hydraulic rams in the hollow- handles were made,
and, with the roof of the compressed air-chamber to thrust

against, the workmen had merely to hold the handle vertically,

turn a little tap, and down went the spade with a force of three

tons into the hitherto impracticable clay as sweetly as a knife

into butter. Probably, when addressing you thirty years ago.

Sir William Armstrong never anticipated that a number of

hydraulic spades would be digging away in an electrically lighted

chamber or diving-bell, 70 feet diameter and 7 feet high, 90
feet below the waves of the sea ; but still the spades come
strictly within the definition of the class of machines, inter-

mittent in their action and extending over a large area, which

it was his aim to introduce. It would be possible, indeed, ^vith

the appliances at the Forth Bridge, to arrange that the simple

opening of a valve should start digging at the bottom of the sea,

riveting at a height of nearly 400 feet above the sea, and all

the multifarious operations of bending, forging, and hoisting,

extending over a site a mile and a half in length.

It would not only be impossible to build a Forth Bridge, but

it would be equally impossible to fight a modern ironclad with-

out the aid of hydraulic appliances. Most of the Presidents of

this Section have referred in the course of their addresses to our

navy, and certainly the subject is a tempting one, for the pro-

gress of mechanical science in recent years could not be better

illustrated than by a description of the innumerable appliances

which go to the making and working of a modern ironclad.

Let me quote a single passage from a pamphlet by a naval

officer, which caused a great stir a few years before the Crimean

war, that I may recall to your minds what was the speed and

what the armament of our fleet at that comparatively recent

period. "Conceive," said Capt. Plunkett, R.N., "a British

and French fleet issuing simultaneously from Spithead and
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Cherbourg ; seven hours' steaming at the rate of six miles an hour

will bring them together. A single glance at the heavy and

well-appointed tiers of a line-of-battle ship's guns will satisfy

any one that they are no toys to be placed in the hands of

novices. Formidable batteries of the heaviest ordnance are

there—not a gun under a 32-pounder, and many 68-pounder

shell guns. " In little more than a quarter of a century engineers

have changed all that, and advanced to 20-knot vessels and 120-

ton guns. Archjeologists tell us that our predecessors in

mechanical science of the Stone Age were apparently a thous-

and or more years in finding out that the best way of fitting an

axe was to slip the handle through the axe and not the axe

through the handle. Engineers of the present day may be ex-

cused, therefore, for occasionally illustrating the ripidity of the

advance of their science by contrasting the ships of thirty years

ago with our modern irondads.

The latest type of battle-ship weighs, fully equipped, about

10,000 tons. There are about 3400 tons of steel in her hull,

apart from armour, which, with its backing, will weigh a further

2800 tons. The machinery, largely of steel, is about 1400 tons
;

the armament, including ammunition, 1 100 tons ; the coals, 1 100

tons ; and general equipment, 270 tons. A detailed description

bristles with the word "steel," and enthusiastic newspaper re-

porters sent down to Chatham Dockyard can no more "spin

out their copy " with Cowper's oft-quoted lines on the " Launch
of a First-Rate " :—

" Giant oaks of bold expansion
O'er seven hundred acres fell.

All to build thy noble mansion,
Where our hearts of oak do dwell."

A latter-day poet might boast of 700 acres being exhausted by a

single vessel, but it would be a coal-field and not a forest. Ac-
cepting Prof. Phillips's estimate of the average rate of formation

of coal, it may be shown that a hard-worked American liner

during her lifetime burns as much coal as would be produced on
the area of 700 acres in a period of 2000 years. We are thus

with our steel ships using up our primeval forests at a far more
extravagant rate than that at which our immediate forefathers

cleared the oak forests. Coal is the great stimulant of the

modern engineer. Pope Pius the Second has left on record an
expression of the astonishment he felt when visiting Scotland, in

the fifteenth century, on seeing poor people in rags begging at

church doors, and receiving for alms pieces of black stone, with

«hich they went away contented. To such early familiarity

with coal may, however, be due the fict that Scotland has ever

led the way in the development of the steam-engine, and that at

the date of the battle of Waterloo she had built and registered

seven steam-vessels, whilst England could boast of none.

Probably none but a poet or a painter would wish for a return

to our old oak sailing ships. Some few people still entertain the

illusion that the picturesque old tubs were better sea-boats than

our razor-ended steamers ; but, speaking of them in 1846,

Admiral Napier said :
" The .ships look very charming in

harbour, but to judge of them properly you should see them in a

gale of wind, when it would be found they would roll 45° lee-

ward and 43^ windward." Even our first ironclads were not so

bad as that, for although, according to the Times, when the

squadron was on trial in the Bay of Biscay, the ships rocked

wildly to the rising swell and the sea broke in great hills of surf,

yet the maximum roll signalled by the worst roller of the lot

—

the Lord Warden—was but 35° leeward and 27° windward
—a total range of 62° as compared with 88° in the old line-of-

battle ships.

We have heard much about the state of the navy during the past

twelve months. A dip into the publications of the British Asso-

ciation—which in this, as in other respects, afford a fair indica-

tion of what is uppermost in people's minds— will show that

similar discussions have recurred periodically, at any rate since

1830. If we consult Hansard, as I had occasion to do recently,

we find the same remark applies to periods long antecedent to

1830.

It amounts almost to a religious conviction in the mind of a

Briton that Pro^^dence will not be on his side unless his fleet is

at least equal to that of France and Russia united. What
would be said now of a Minister who met an attack on the

administration of the na\y by demonstrating that we had lialf

as many line-of-battle ships as Russia : and yet that was literally

done less than fifty years ago. Speaking in the House of Com-
mons on March 4, 1839, the Secretary of the Admiralty said :

" For the last six months unceasing attacks have been made
upon our naval administration, describing our navy as in a state

of the utmost decrepitude, and Tory papers say that shameful
reductions have been made in the navy by the present Govern-
ment. It will be a consolation to my honourable friends to be
assured that we have for years lived unharmed through dangers
as great as that to which we are now exposed. In 1817 we had 15
sail-of-the-line in commission, and Russia had 30 ; in 1823 we
h.ad 12, and Russia 37 ; in 1832 we had II, and Russia 36 ; and
now we have 20, and the Russians 43, having raised our ships

to nearly h.alf the number of those of Russia.

Now as to our guns. The past twelve months is by no means
the first occasion on which the armament of our navy has been
attacked. Three years subsequent to the speech of the Secre-
taiy of the Admiralty jusl referred to. Sir Charles Napier made
a statement from his place in Parliament of so extraordinary a
character that I make no apology for quoting his exact words, as

a reminder of the past .and a warning for the future : "At the
end of the last war the guns were in such a bad state that, when
fired, they would scarcely hit an enemy, and during the latter

period of the American war a secret order was issued that

British ships of war should not engage American frigates, be-
cause the former were in such an inefficient state." As for him-
self, said the plain-spoken old admiral, when he got the order
he put it in "the only place fit to receive it, the quarter-

galley."

Happily, from our insular position, the change which the pro-
gress of mechanical science has wrought in military operations has
not been brought home to the people of this country in the same
vivid manner that it has to the people of the continents of
Europe and America. In the .\merican war, the Franco-Ger-
man war, and the Russo-Turkish war the construction and
equipment of railway works by engineers was an essential part

of all great movements. The Russians, in 1877, constructed a
railway from Bender to Galatz, 180 miles in length, in fifty-eight

working days, or at the rate or more than three miles per day.
Altogether, in the three latter months of that year they laid out
and built about 240 miles of railway, and purchased and stocked
the line with no locomotives and 2200 waggons. They also

built numerous trestle bridges, together with an opening bridge
and a ferry across the Danube.
We have had recent experience of the slowness of primitive

modes of transport in the tedious advance of Lord Wolseley's
handful of men in whale-boats up the Nile. It was the inten-

tion of the late Khedive, partly from military and partly from
commercial considerations, to construct a railway exactly on the
line of advance subsequently followed by Wolseley. My part-

ner, Mr. Fowler, had the railway sent out in 1873, and the works
were shortly after commenced. The total length was 550 miles,

and the estim.ated cost, including rolling-stock and repairing-

shops, 4,000,000/. Owing to financial difficulties the works were
abandoned, but the 64 miles constructed by Mr. Fowler, and the

recent extensions of the same by the military, proved of great
service to the expedition, even some of the steam-launches being
taken by railway to save delays at the cataracts.

During the siege of Paris the German forces were dependent
upon supplies drawn from their base, and the army requirements
were fully met by one line of railway running twelve to fourteen

trains per day. Military authorities state that a train load of

about 250 tons is equal to two days' rations and corn for an army
corps of 37,000 men and 10,000 horses. The military opera-
tions in Egypt have proved that, even in the heart of Africa,

railways, steamboats, electric hghts, machine guns, and other
offspring of mechanical science, are essential ingredients of

success.

Members of this Section who visited the United States last

year not for the first time could hardly have failed to notice that

American and European engineering practice are gradually pre-

senting fewer points of difference. Early American iron railway

bridges were little more than the ordinary type of timber bridge

done into iron, and the characteristic features, therefore, were
great depth of truss, forged links, pins, screw-bolts, round or

rectangular struts, cast-iron junction pieces, and, in brief, an
assemblage of a number of independent members more or less

securely bolted together, and not, as in European bridges, a

solidly riveted mass of plates and angle-bars. At the present

moment the typical American bridge is distinctly derived from

the grafting of German practice on the original parent stock.

Pin connections are still generally used in bridges of any size,

but the top members and connections are more European than
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American in construction, whilst for girders of moderate span,

such as those on the many miles of elevated railway in New
York, riveted girders of purely European type are admittedly

the cheapest and most durable. From my conversations with

leading American bridge builders, I am satisfied that their

future practice and our own will approach still more nearly.

We should never think of building another Victoria tubular

bridge across the St. Lawrence, or repeat the design of the

fallen Tay Bridge, nor would they again imitate in iron an old

timber bridge, or repeat the design of the fallen Ashtabula

bridge. In one respect the practice in America tends to the

production of better and cheaper bridges than does our own
practice, and it is this : each of the great bridge-building firms

adopts by preference a particular type design, and the works are

laid out to produce bridges of this kind. It is an old adage that

practice makes perfect, and by adhering to one type, and not

vaguely wandering over the whole field of design, details are

perfected and a really good bridge is the result. Engineers in

America therefore need only specify the span of their bridge,

and the rolling load to be provided for, with certain limiting

stresses, and they can make sure of obtaining a number of

tenders from different makers of bridges, varying somewhat in

design, but complying with all the requirements. With us, on
the other hand, it is too often the privilege of a pupil to try his

'prentice hand on the design for a bridge, and it is no wonder,
therefore, that many curious bits of detail meet the eye of an
observant foreigner inspecting our railways.

The magnificent steel wire rope suspension bridge of 1600 feet

span built by Roebling across the East River at New York well

marks the advanced state of mechanical science in America as

regards bridge-building. It is worthy of note that, at the

second meeting of the British Association, held so long back as

1832, there was a paper on suspension bridges, and the author

entreated the attention of the scientific world, and particularly

of civil engineers, to the serious consideration of the question :

"How far ought iron to be hereafter used for suspension

bridges, since a steel bridge of equal strength and superior

durability could be built at much less cost ?" "I earnestly call

upon the ironmasters of the United Kingdom," said he, " to lose

no time in endeavouring to solve this question." In this, as in

many other engineering matters, America has given us a lead.

America, is indeed, the paradise of mechanics. When the

British Association was inaugm-ated, years ago, there was, I

believe, no intention to have a section for the discussion of

mechanical science. Pussibly it may have been considered too

mean a branch. Even the usually generous Shakespeare speaks

contemptuously of "mechanic slaves, with greasy aprons,

rules, and hammers ;" and our old friend Dr. Johnson's defini-

tion of "mechanical" is "mean, servile." We have lived

down this feeling of contempt, and the world admits that the
" greasy apron " is as honourable a badge as the priest's cassock

or the warrior's coat of mail, and has played as important a part

in the great work of civilising humanity and turning bloodthirsty

savages into law-abiding citizens.

As I have had occasion to refer to Canada and America in the

course of my remarks, I cannot refrain from expressing the high
appreciation which I am sure every member of this Section
entertains of the cordiality and warmth of our reception on the

other side of the Atlantic last year. Such incidents make us

forget that difierences have ever existed between the two
countries. I was amused the other day, on reading in Dr.
Doran's "Annals of the Stage," that, in the year 1777, the

theatrical company from Edinburgh was captured on its voyage
to Aberdeen by an American privateer, and taken off Heaven
knows where, for it did not turn up again. This, you will say,

was a long time ago ; but, if you glance through the speeches of

our present gracious Sovereign, you will find one in which her

Majesty speaks with "deep concern" of insurrection in Lower
Canada, and of hostile incursions into Upper Canada by
certain "lawless inhabitants" of the United States of North
America,

This is strange reading, after our last year's experience.

Gentlemen, I may not have carried you with me in some things

I have said, but I think you will all agree with me in this : that

the statesman who should suffer any slight difference of opinion

to develope into a serious breach between ourselves and our
brethren in Canada and cousins in America would, to quote the

words of Burke, " far from being qualified to be directors of the

great movements of this empire, be not fit even to turn a wheel
in the machine."

NOTES
Thf, new gallery of fishes at the Natural History Museum is

now open to the public, and an addition has been made to the

Osteological Gallery by throwing open the pavilion at the west

end, in which are exhibited skeletons and skulls of elephants,

the giraffe, &c. «

A REPORT is cun-ent in Rome that the members of the

Italian Expedition to Central Africa, under the leadership of

Signor Alfredo Massari, have been massacred.

The natural history collections m.ade by the late Dr.

Nachtigal, in the course of his tour of annexation on the west

coast of Africa, have airived at Berlin in twenty cases, and the

greater part of their contents will be assigned to the new
ethnological museum.

An astronomical-mathematical section, under the presidency of

Profs. Reye and Christoffel, of Strassburg, has been formed in

the Scientific Congress at Strassbui-g.

M. Bouquet, a mathematician of some eminence and a

Sorbonne professor, died on the loth instant at the age of

sixtj--six.

The death is announced of Mr. W. A. Guy, M.B., F.R.S.,

on the loth inst., in the seventy-sixth year of his age. He was

for a number of years Dean of the Medical Department in

King's College, and Professor of Hygiene. He w.as admitted a

Fellow of the Royal College of Physicians in 1844, held office

as censor in 1855, 1856, and 1866, and as examiner in 1S61-3,

and in 1S61, 1868, and 1875 was appointed Croonian, Lumleian,

and Harveian lecturer. Mr. Guy also held a number of other

appointments, among which were—honorary secretary to the

Statistical Society in 1845, .and President in 1873, examiner in

forensic medicine at the University of London in 1862, Swiney

Prizeman, 1869, and Vice-President of the Royal Society in

1876-7. Mr. Guy devoted much attention for many years to

questions of sanitary refonii and social science, and in 1878 was

appointed one of the Royal Commissioners to inquire into the

working of the Penal .Servitude Acts ; also in 1879 a member of

the Criminal Lunatic Commission. He was the author of many
essays on physiology and kindred subjects, and also of works of

a more general character. Among his principal publications

may be mentioned " Principles of Forensic Medicine," "Public

Health," "The Factors of the Unsound Mind," "John
Howard's Winter's Journey," and his last work, " The Claims

of Science on Public Recognition and Support." It may be

added that Mr. Guy was likewise editor of Hooper's "Physician's

Vade-Mecum."

Col. Prjevalsky has sent the following message, dated

July I, from his camp in Chinese Turkestan :
—" It is imposs-

ible to penetrate into Tibet by the Keria Mountains, the passes

through them being impracticable for our beasts of burden, and

the Chinese having obstructed the paths with rocks, and having

also destroyed the bridges. The native population has given us

everywhere a good reception, and, despite the interference of

the Chinese, their sympathies with the Russians are openly pro-

nounced. We shall pass the present month among the snow-

covered mountains between the rivers of Keria and Khoten.

About the middle of August we shall go to Khoten, and then

by the course of the river of the same name to Aksu. All is

well."

The inaugural address at the commencement of the medical

session 1885-S6 will be delivered at St. Thomas's Hospital on

October I, at 3 p.m., by A. O. MacKellar, M.Ch., F. R.C.S.,

in the theatre of the hospital.

At the request of the Batavian Society of Arts and Sciences,

the Government of the Netherlands' Indies has taken a step
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wliich might be imitated by other Governments with advantage.

It has distributed fifty copies of Prof, de Hollander's " Hand-
leiding bij de Beoefening der Land- en VoUcenkunde von Neder.

Oost Indie " to its officials in all parts of its colonies, and has

instructed them to compare their own observations with the

statements in the work, and to report the result.

The German Government has despatched a mission under

Baron Pring to the Cheshire salt districts, charged with an

investigation of the local industry, and especially of the pheno-

menon of land subsidence through brine pumping, Prince Bismarck

being about to propose certain legislation affecting similar land-

slips in Germany.

With reference to Mr. G. J. Symons's letter last week on the

subject of the trees in Richmond Park struck by lightning, Mr.

Percy .Smith writes to the Tunes that " the most probable cause

of the liability of certain trees to be struck by lightning is that

they are bad conductors of electricity. The suggestion that oak

trees are struck because they contain iron is both erroneous and

absurd. If oak did contain iron it would in all probability

increase its conducting power and act as a preservative. If oak

contained an estimable quantity of that metal the wood wonld

turn black on ex]30sure to air, on account of the tannin wliich is

present. This blackening may be seen surrounding the iron

nails in any oak fence. The contour of the ground, nature of

the soil, and the presence or absence of water has more influence

in deciding the locality of an electric discharge than the height

of a tree. Add to this the difference in conductibility between

various woods and we have at once an explanation of the

apparent peculiarity of tall trees escaping unharmed while shorter

trees are destroyed."

O.VEof the proofs commonly advanced for the theory that the

cold in northern regions has increased in historic times is that

there is an increase of ice on the eastern shores of Greenland

;

another is that barley, which was successfully grown in Iceland

from its first settlement in 870 down to the middle of the

fifteenth centuiy, is no longer cultivated there. It is, there-

fore, of much interest to learn from Globus that the Icelandic

Government lately attempted to grow barley in the island on a

considerable scale, and that the results were very favourable.

Norwegian barley from Altenfjord, which is on the extreme

north of the barley-growing zone, was planted and was fit for

cutting down in eighty-nine days. The decline in the cultivation

of barley in Iceland was re.ally due, not to an increase in the

cold, but to the fact that cattle-breeding paid better. Attempts

are being made to grow other plants : at Reikjavik a botanical

garden has been established, and the seeds of 382 kinds of

plants which occur around Christiania have been planted there.

It is probable, therefore, that the scanty garden flora of Iceland

will be increased in the near future.

At the recent meeting of the French Association at Grenoble,

M. de Mortillet read a paper on Tertiary ^man before the

anthropological section. The question, he said, was not to

know whether man already existed in the Tertiary epoch as he

exists at the present day. Animals varied from one geological

stratum to another, and the higher the animals the greater was

the variation. It was to be inferred, therefore, that man would
vary more rapidly than the other mammals. The problem' was

to discover in the Tertiary period an ancestral form of man, a

predecessor of the man of historical times. M. de Mortillet

affirmed that there were unquestionably in the Tertiary strata

objects which implied the existence of an intelligent being.

These objects have, in fact, been found at two different stages

of the Tertiary epoch—in the lower Tertiary at Thenay, and in

the Upper Tertiary at Otta, in Portugal, and at Puy Courny, in

Cantal. These objects proved that at these two distant epochs

there existed in Europe animals acquainted with the use of fires

and able more or less to cut stone. During the Tertiary period,

then, there lived animals less intelligent than existing man, but

much more intelligent than existing apes. M. de Mortillet gives

the name of anthropithequ^, or ape-man, to the species, which,

he maintains, was an ancestral form of historic man, whose
skeleton has not yet been discovered, but who has made himself

known to us in the clearest manner by his works. A number of

flints were exhibited from the strata in question, which had been

intentionally chipped and exposed to fire. The general opinion

of the savants assembled at Grenoble was that there can be no

longer any doubt of the existence in the Tertiary period of an

ancestral form of man.

An ingenious instrument for ascertaining the distances of

accessible and inaccessible points from the observer and from

each other has been invented by Dr. Luigi Cerebotani, a Pro-

fessor of the University of Verona. This apparatus consists

mainly of a pair of telescopes mounted on a stand and fixed on

a tripod for use. The telescopes are both brought to bear on

the object, and a reading is then taken from a graduated scale

on the instrument, which, compared with a set of jjrinted tables,

gives the distance. By this means the inventor obviates the

necessity for the base line, which has hitherto had to be laid

down in these operations, and he dispenses with all trigono-

metrical calculations. Distances can be measured between far-

off objects, and, by means of a sheet of paper fixed on a drawing-

board, a rough plan of the country under measurement can be

sketched. In the same way the distances of ships at sea or of

moving objects on land can be determined. The apparatus

appears to be well adapted for land-surveying, and particularly

for military purposes. In fact, it is stated to have been already

adopted in the German army in the latter connection, and it is

about to be tried by the authorities of our own War Depart-

ment. A practical trial was made with this instrument on the

Thames' Embankment on the nth inst., when its varied useful-

ness was demonstrated.

We have received from the Director of the Batavia Observa"

tory a volume containing statistics of the rainfall in the East

Indian Archipelago for the year 1SS4. Rainfall observations

were made during the year at 145 stations without interruption,

although at the end of the year there were 172 stations, 94 of

which were on the islands of Java and Madura.

It is stated that the Physical and Mathematical Society of

Tokio has decided in future to print its official proceedings

in Japanese written in Roman letters instead of Chinese cha-

racters, although the authors of papers may employ any style or

language they please. A similar step is in contemplation by the

Japanese Chemical Society.

In a note in a late issue of the Bulletin of the United

States Fish Commission, Prof. Verrill discusses the ques-

tion how long oysters will live out of water. In a fish-

monger's in New Haven his attention was drawn to a large

cluster of oysters attached to an old boot which hung in

the window from about December 10 to February 25, when
he found sever.al of the larger oysters still alive. Most of the

smaller and many of the larger ones were dead and dried up ; in

the case of the latter the edges of the shells had been broken or

chipped. Those that were alive had all been hung up with the

front edge of the shell downward and the hinge upward. They

had been hanging in the show window, attached to a gas burner,

freely exposed to the air and light. The place was doubtless

cool, but the air must have been dry, and temperature variable.

The remarkable duration of the lives of these oysters he attributes

to two causes : first, the perfect condition of the edges of the shells,

which allowed them to close up very tightly ; secondly, the
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position— suspended as they were with the front edge downward

— is the most favourable one possible for the retention of water

within the gill-cavity, for in this position the edges of the mantle

would closely pack against the inner edges of the shell, eftectually

closing any small leaks, and the retained water would also be in

the most favourable position to moisten the gills, even after part

had evaporated. It is also possible that when in this position

the oyster instinctively keeps (he shell tightly closed, to prevent

the loss of water. This incident, says Prof. Verrill, may give

hint of the best mode of transporting oysters and clams long

distances. Perfect shells should be selected, and they should be

packed with the front edge downward, and kept moderately cool,

in a crate or some such receptacle which will allow a free circu-

lation of air. Under such favourable conditions selected oysters

can doubtless be kept from eight to twelve weeks out of water.

Mr. Ryder, of Washington, adds that he has had oysters live in

the shell for two weeks, where the temperature ranged from 30°

to over 80° F., lying on shelves in the cases in his work-room,

exposed the whole time to the air, without showing the slightest

tendency to decompose.

The schooner Rosario, at New York, reports tlian on June 23,

in lat. 29° 14' N. and long. 133° 25' W., at l\ a.m., two heavy

shocks of submarine earthquake were experienced. These were

about one minute apart, and the last was much heavier than the

first, causing the vessel to tremble violently. The sky was over-

cast, and the sea remarkably smooth.

The Russian Geographical Society is said by the .St. Peters-

burgh journals to contemplate sending a scientific expedition to

the Amour for the purpose of studying the surrounding region

with regard to its geographical, historical, and commercial

features, as well as its mineral resources.

It is announced in Bnisscls that the Germ.an Lieutenant

Weissmann, who is in the service of the African Association,

has discovered that the River Kassai, which w.is always believed

to join the Congo above the equator station, forms a curve and

falls into Lake Leopold II.

On the night of August 31 to September i temperature fell to

a low'er point in several districts than is known to have ever

before happened so early in the season. Over upper and middle

Strathspey in particular the frost was veiy severe. At Kingussie

the protected thermometer fell to 24°-9and the exposed to i8°'o,

while at Grantown the exposed thermometer fell to IS^'O, these

being all compared instruments and in good order. At Kin-

gussie ice an inch thick was found on the water supplying the

hygrometer. In this large district the potato crop is completely

destroyed, not only in low-lying situations but also on the high-

lying slopes. On the other hand, on crossing from Inverness-

shire into Perthshire, the potato crop is safe, the tops being only

slightly blackened. At the Ben Nevis Obsei-vatory on the

same night, with a sky equally clear and cloudless as was over

.Strathspey, the protected thermometer fell only to 32° "9 and the

exposed thermometer to 24° '6, being respectively S°'o and 6° '6

higher than occuixed at Kingussie on the same night.

The additions to the Zoological Society's Gardens durirg the

past week include a Barbary Ape (Macaais inmis) from North

Africa, presented by Miss Bedfoi-d ; at Bank Vole [An'icola

prataisis) from Essex, presented by Mr. E. Rosling ; a Common
Hedgehog (Erinaceus etiropaus), British, presented by Master

C. Hanrott ; a Common Polecat (Miistela putorius), British,

presented by Jlr. W. Buckley ; an Undulated Grass Parrakeet

[Mi-lopsittacus imdiilatas] from Australia, presented by Mdlle.

de Nujac ; a Smooth Snake (Cunwe/Za /.rrw) from Dorsetshire,

presented by the Rev. O. P. Cambridge, C.M.Z.S. ; two

Douglass's Horned Lizards (Phrynosoma douglassi) from New
Mexico, presented by Dr. R. W. Shufeldt ; two Common
Chameleons (Clmnialcen vulgaris) from North Africa, presented

by Mr. F. Bland.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, iSSs, SEPTEMBER 20-26

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on September 20

Sunrises, 5h. 44m. ; souths, iih. 53m. i6'2s. ; sets, i8h. 2m. ;

deck on meridian, 0° 56' N. : Sidereal Time at Sunset,

l8h. im.

Moon (Full on Sept. 24) rise.s, i6h. 21m. ; souths, 2ih. 21m. ;

sets, 2h. 27m.* ; deck on meridian, 12° 12' S.

Mercury ... 4 I ... 10 50 . . 17 39 ...
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and vertical axis, varying in size from almost impercejitible

pores to abysses large enough to engulph the earth. The me-
chanical identity of the two phenomena is thus established,

while the absence of this special disposition in the penumbra of

certain spots proves nothing against the author's tlieoiy, which
accounts both for the development and occasional disappearance

of the cyclonic form.—Note respecting M. Bochefontaine's ex-

periment on the origin of cholera, by M. Trecul. A pill con-

taining the comma bacillus having been swallowed by M.
Bochefontaine with impunity, the author infers that Koch's
germ may not after all be the active principle of cholera. In

any case he protests against the ridicule cast upon the experi-

menter, whose courageous act 'is worthy rather of admiration

and reward.—On the part played by the bacilli in the raiages

of the vine attributed to Phylloxera vastalrix, by M. Luiz de
Andrade Corvo. From his experiments the author concludes

that the disease, to which he gives the name of "tuberculosis,"

is quite distinct from, and independent of, Phylloxera, that it is

constitutional and hereditary, and may also be transmitted by
contagion, the insect merely playing a secondary part in its

propagation.—Octahedrons of sulphur with square base, which
is physically a rhombus, by M. Ch. Brame.—On certain points in

the physiological action of tanguin, the poison used at orde.als in

Madagascar, by M. Ch. E. Quinquand.—Influence of the sun
on the vegetation, the vegetable functions and virulence of the

cultivated virus of Bacillus antkracls, by M. S. Arloing.—

A

letter was read by the Perpetual Secretary' from King Oscar of

Sweden, to the effect that on attaining his sixtieth year, in 1889,
he proposes offering a prize of 2500 francs, with a gold medal
valued at 1000 francs, to the author of the most important con-

tribution to mathematical science. The already nominated
judges are a German, a Swiss, and M. Hermite of the Academy.
—Kxperiments with various kinds of wheat, with a view to ascer-

tain the most productive variety under normal conditions, by M.
P. P. Deherain. Five varieties yielded the following returns

per hectare (aj acres) :

—

Corn Stmw
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THURSDAY, SEPTEMBER 24, 1885

PUBLIC OPINION AND STATE AID TO
SCIENCE

A LTHOUGH Sir Lyon Playfair's address was probably
'^ listened to by a large number of members of the

British' Association as that of a man of science^ there can

be no doubt that to the vast majority of people outside it

came as the utterance of a practical statesman. It was

the Chairman of Committees of the House of Commons,
the member of Parliament, the man of affairs who spoke,

and the address was largely in keeping with these

characters, for, ar one writer has expressed it, it smells

not so much of the laboratory as of the House of

Commons. The subject of the endowment of research^

of State aid to science, has been before the public for

many years, and has been discussed under various cir-

cumstances, but it has never attracted at any one time

the same earnest and general attention that it has since

Sir Lyon Playfair's address. This is due not less to the

pedestal on which the speaker was placed, than to the

character and career of the speaker himself. The result

has been that the guides and instructors of public opinion

all over the country have felt it necessary to address

themselves to the subject, and it is therefore possible now
to gain some idea of the general drift of the public mind
on the question of the claims of science on the Ste.te, and

of the manner in which these claims should be met.

Happily it is a question which men of all shades of

opinion can consider without having their vision obscured

by party passion and prejudice. As we go on it will be

seen that the advocates of the doctrine of laissez /aire

are not absent ; but, on the whole, those who have for so

long maintained that the country, for the sake of its own
happiness and prosperity and in order to maintain its

place amongst other nations, must bring the teachings of

science to its aid, have every ground for satisfaction.

To gauge public opinion on this question, in some
measure, we have taken many of the leading journals of

the metropolis, and propose to state briefly their views on

this particular part of the Presidential Address. As will

be seen, all shades of opinion are represented.

The Times acknowledges the reproach that countries

less wealthy than our own make efforts to encourage

science, by the side of which the encouragement afforded

in England to science by the State sinks into insignific-

ance ; but it urges that, after all, the State is very much
what the individuals who compose it choose to make it.

Until public opinion exists in an organised and effective

shape, the demand for the encouragement of science by

the State will be addressed, for the most part, to a faith-

less and unbelieving generation. It points, as do a large

number of other writers, to our ancient endowments for

the benefit of education, and says that, although it may be

conceded that they are still largely misapplied, they could

be almost indefinitely increased, without direct assistance

from the State, if vested interests and lack of intelligent

initiative did not so often stand in the way. Until these

obstacles are removed by the pressure of an active and
enlightened public opinion, the State itself can hardly be

expected to do much more than it does. The Times, there-

fore, acknowledges the need, and suggests that it should be
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met by the proper application of our existing educational

endowments.

The S/andard is as anxious as the President to see

our Universities fully, and even lavishly, equipped for

the prosecution of research ; but it will not allow that

they are so miserably starved as he would lead us to

believe :

—

" Sir Lyon Playfair falls into the vulgar error of reckon-
ing as national expenditure on a given object only the
outlay provided from taxation. Our Universities have
resources which ought to be set against the State pro-

vision made in other countries for the same purposes.

We are not, therefore, disposed to join in the outcry
against the results of our English system. We believe

that private benefactions and private enterprise have done
much and are capable of doing more, and doing it better,

than the State can do. We are not ashamed of the con-
dition of scientific studies in England, and we claim for

our countrymen a leading place among those who have
built up the fabric of knowledge and promoted the well-

being of man."

The Daily Tekgrapli likewise refers to private munifi-

cence which in the past has done in this country what State

aid has to do at present in Continental countries, and it

urges that scientific people should set before themselves,

as their proper aim, to convince public opinion that the

teaching of a far greater amount of science is necessary

in our schools which are richly enough endowed.

The Mornitig Post maintains that Sir Lyon Playfair

has conclusively demonstrated that we do not in respect

to scientific education keep abreast of other countries,

and in the same proportion as we allow ourselves to be

distanced do we deny ourselves the means and the oppor-

tunities of developing our industrial and physical re-

sources The money laid out in the manner indicated

by Dr. Playfair, it says, would be well expended, and
would in time be returned a hundredfold to the Imperial

Exchequer.

The Daily News regards the address as singularly

interesting and practical. It is a powerful and, as many
will think, a conclusive plea for giving science a larger

and a better place in modern life. Sir Lyon Playfair is a

practical statesman, and suggests only practical measures.

We must not only greatly enlarge our educational

machinery, but must at the same time modernise it and

bring it into direct relation to modern needs.

The Morning Advertiser eulogises the address because

every word of it is directed to the one moral, " Educate,

educate, educate." Never has the cause of scientific

education been urged in a manner which commends itself

more to common sense and conviction than in the singu-

larly well-reasoned monologue wherein Sir Lyon Playfair,

from the platform of the British Association, hits a

national danger at the same time that he shows the means

of correcting it.

The Pall Mall Gazette pronounces a verdict in favour

of Sir Lyon Playfair as clearly and decidedly as the

Morning Post. It says :

—

" No one will be surprised that Sir Lyon Playfair

should have selected for the subject 'of his address the
' Relation of Science to the State,' and when that is once
explained it goes without saying that he made a very

cogent plea for an establishment and endowment of

science. This plea, it is perfectly certain, cannot be
much longer refused. The Laissez-faire Society must
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add a new section to it betimes, for it is inevitable that

the hberty of ignorance, which is impoverishing tlie life of

the country at home and letting its trade slip through its

fingers abroad, should soon be very rudely interfered with
by the State. At present it is a case in this matter of

Great Britain contra mitndum. Every other civilised

country has come to the conclusion by this time that the

competition of the world is now a competition of intellect,

and has taken steps accordingly. Either we or they must
be wrong : and that it is we is now being brought home
to us by the conclusive ' argument to the pocket.' John
Bull's one ambition, according to Mr. Punch, is to
' guard his pudding ; ' but then he is beginning to find

out that he can only fill his stomach by first filling his

head. From the recognition of the vital importance
of science to its establishment by the State—in a much
less half-hearted fashion than at present- -is in these days
a short and inevitable step. The same considerations by
which State interference has been justified elsewhere—its

greater certainty, its ampler resources, its wider range

—

are all equally applicable here, and will come to be equally
applied."

The Glol'c says the " argument " of the address may
be conceded. Science deserves from the State all that

the State can do for her. Minerva is a sort of alien deity

in our intellectual Pantheon, and it is certain that the

tendency and pressure of modern conditions impose upon
all civilised States, an increasing obligation to learn or to

lag. But it questions whether we really are in the evil

plight depicted by the President, and points to "the
magnificent private endowments of our insular founda-

tions"—a source of revenue comparatively non-existent

abroad, which, it states. Sir Lyon Playfair strangely

ignores.

The SI. 'Ja/nes's Gazette thinks that reformers might

bend some of their energies to seeing that more tech-

nical science and more arts likely to be useful to the

craftsman and the mechanic, were brought within the

curriculum of the Board Schools. For them we could

easily spare some of the literary subjects :

—

"With the moral of Sir Lyon Playfair's scientific

sermon, and the journalistic lectures based on it, most
people will agree. This is an age of science, and you
can do nothing effectual in the practical way, from
building ironclads to catching mussels, without a know-
ledge of what are called ' the laws of nature.' If you do
not want your ironclads to be sunk by those of other

navies, or your mussel trade to be ruined by foreign com-
petition, you will do well to see that the ' laws of nature

'

are properly studied in your schools and colleges. That
technical education in this country is not so good as it

might be, and as it possibly is elsewhere, may be
admitted."

But it does not think that this is due to superabund-

ance of classics in our system of middle and higher-class

education.

The Guardian, at the conclusion of a lengthy article

devoted to the address, sums up its conclusions on the

subject of the relations of the State to science thus :

—

" On the whole we are inclined to think that the best

service the State can render to education is to continue

to help it in the unsystematic and irregular way which
has hitherto proved so useful, considering each case as it

arises, and adapting its measures to the particular needs
which are brought before it. Much more may, no doubt,

be done for Science, but it may be done in the same way
as before, by grants for special purposes, by expeditions

fitted outforcostly investigations, perhapsbythe foundation

of professorships and scholarships. But it would be
a misfortune if the free action of individual thought were
repressed by being obliged to conform to the rules of a

State imposed system, or if individual exertion and pri-

vate munificence were discouraged by the habit, already
growing upon us too much, of loo'cing to the State rather

than to ourselves for the removal of every difficulty and
the promotion of every useful end."

The Athenaiim, refers to what has been clone by the

State for science since the last meeting of the British

Association at Aberdeen twenty years ago, and instances

the Science and Art Department, the Natural History

Museum, grants to the Royal Society, &c., proceeds :

—

" All this—and much more might be added—shows
that British statecraft is not altogether disposed to frown
coldly upon science and its devotees. And yet, after all,

how little—how miserably little—has been officially done
for the promotion of science compared with the magni-
tude of our scientific interests and the wealth of our
country ! It is only by looking abroad and observing
what has been accomplished in other lands that we
realise our own shortcomings. Germany and France,
Switzerland, and some of the other small continental

States, have displayed a zeal for scientific progress and a

liberal recognition of science which strikingly contrast

with our own parsimony. Even when we have under-

taken a good work our heart has often failed us in carry-

ing it through with dignity and liberality. As a striking

and recent example we may refer to the Challenger expe-
dition. Here was an expedition splendidly equipped for

scientific work at the expense of the nation ; and yet,

when the results of the expedition come to be published

as voluminous reports, they are distributed with so sparing

a hand, and are published at so high a price, as to be
practically inaccessible to most men of science."

The Saturday Review says that Sir Lyon Playfair's

words are tempered by the consciousness that he may
some day be called upon to make thein good, and this

adds the greater force to the adverse verdict which he is

compelled to give, the censure which he cannot help pro-

nouncing on the action of the State towards science in

England. The reply to the question. What has the State

done directly for science ? the answer is. But little com-

pared with the need, and that little often in the wrong

way. As the pocket is said to be the most sensitive part

of our race, it is to be hoped that when the British Asso-

ciation next meets in Aberdeen its future president will

not be forced to repeat Sir Lyon Playfair's assertion ;

" English Governments alone fail to grasp the fact that

the competition of the world has become a competition

in intellect.''

The Spectator speaks of the address as like a sermon

preached by a popular clergyman on behalf of science,

and wants to know why this branch of thought needs

help so much more than art, literature, or pursuits like

archaeology, or the study of the historic past. It doubts

whether in science, as in an army, honourable poverty

does not conduce to the highest efforts ; and whether

richly endowed schools will produce the most successful

professors, even in the inferior domain of applied science

Wheatstone was great, and was paid ? but how much a

year, it asks, did Friar Bacon get ? or did any body ever

pay that early expert in natural science who discovered

fire?

" And remembering what the history of thought has

been, we cannot but deprecate that spirit of sordidness in

which for some years past the claims of science have been
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pressed—the desire for salaries which has been so con-

spicuous whenever professors have descanted on the merits

of research. We have not the sHghtest objection to

scientific departments, and quite agree with Sir Lyon
Playfair that if the State wants fishes it could learn how
to get them better by inquiring of the fishes—who, at

least, tell no lies—than of the fishermen, who often

do ; but still the picture he draws of the United States

Government, with its dozen departments of inquiry into

geolog)-, palaeontology, ichthyology, chemistry, and the

rest, does not inspire us with enthusiasm. It is all very

excellent, no doubt ; but it was all consistent with slavery.

France may be handed over to Paul Berts and its judges
still take bribes.''

The Glasgoio Herald pronounces Sir Lyon Playfair's

address a signal success. Those pedantic persons who
fail to see the uses of science might find in the address an

admirable lesson against the perpetual sneering at what

they are pleased to term the abstractions of scientific

teaching. Sir Lyon, in a word, has emphasised the

teaching that the safety and the progress of every country

are one with scientific advance and the growth of scientific

precision.

On the whole, then, it may be pronounced that the

movement in favour of State aid to science, in the interest

of the State itself rather than of any particular branch of

human knowledge, has advanced and has taken a hold of

the public mind. The need is universally acknowledged
;

in many quarters it is proposed to meet it by the applica-

tion of endowments, ancient and modern, to the changed

requirements of the present day ; in others^and these

amongst the influential—it is boldly declared that the

State must link itself, at whatever cost, with science if

this country is to hold its high place amongst nations
" The same considerations by which State interference

has been justified elsewhere—its greater certainty, its

ampler resources, its wider range—are all equally applic-

able here, and will come to be equally applied."

LETTERS TO THE EDITOR
[ Tke Editor does not hold himselfresponsiblefor opinions expressed

hy his correspondents. Neither can he undertake to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous cotnmunications,

\The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance Ccieit

ofcommunications containinginteresting and novel facts."^

The New Star in Andromeda
On seeing the report in yesterday's Standard of the remark-

able change in the nucleus of the nebula of Andromeda, I

decided to write to you to mention that, accidentally noticing

the nebula on Sunday evening, the 6th, I was struck by its

conspicuousness, and set wondering how the ancients came to

overlook an object so prominent. As frequent watching for

meteors has made that region very familiar to me, it seems
likely that an increase in general brightness has occurred, and
made me specially notice its appearance.
What is ol far more interest, however, I have learnt this

morning that one of our scholars, Lawrence Richardson, noted
and recorded an apparent change in the nebula, as he saw it in our

4J inch Cooke's refractor, about 9p.m. September i. I append
a verbatim copy from his diaiy of what is perhaps the first

English obsen-ation of this remarkable phenomenon.

J. Edmund Cl.irk
Friends' School, Bootham, York, September 9

(Copy) "Sept. I ... As a beginning [of the season's work]
looked at Polaris, 6 Lyrje and the great nebula of Andromeda.
Noticed a small star in the centre of the latter which I do not

remember having seen before, and which is not down in a small

drawing I made on September 15, 1SS4.

Norwegian Testimony to the Aurora-Sounl

How widespreid in our days is the belief in tlu- soimd of

the Auioia in Norway, the following may show. In March,
1SS5, I despatched some thousand circulars to all parts of the

coun;ry containing different queries regarding the aurora, and
amongst these also the following :—Have you or your acquaint-

ances ever heard any sound during aurora, and, in this case,

when and in what manner ? Up to this date I have received

ans« eis to these queries from 144 persons in different parts of

the country. Of these there are not less than 92, or 64 per

cent., who believe in the existence of the aurora-sound, and 53
(36 per cent. ) of these again state they have heard it themselves,

whilst the other 39 cite testimonials from other people ; only 21

(15 per cent.) declare thjy never havj heard the sound or kno-.v

anything about it, and the other 31 (22 percent.) have not

noticed the query al all. There are thus 92 affirmations against

21 negations.

The sound is described in these answers in the following

manner :

—

Sizzling (3) Monotonous whizzing and

Creaking or sizzling creaking, as when a sheet

An intermediate sound between flaps before the wind
sizzling and whizzing, some- Like burning juniper-boughs

times as if a piece of paper Brustling or crackling as if

were torn burning juniper

A kind of sound as when you As from a feeble burning flame

tear silk Like burning dried juniper

Sizzling, th—ss As from the flames of a con-

Soft whizzing, alternative with flagration

sizzling Cutting, hissing as from flames

Soft crackling, sizzling Crackling and creaking, a noise

Hissing and crackling as from a large lire-flame

—

Partly hissing, partly as a kind as, for instance, burning dried

of rushing whiz boughs

Whispering and glistering Like the sound from a flight of

Strong whiz (3) birds

Whiz or whispering Noise as when a bird flaps in

W'hiz, or distant, soft, continu- the air

ous whizzing Strong flapping noise, as when

A rather heavy rush, as from a a bird passes very near you

distant waterfall Crackling from fire and flapping

Quiet whizzing, hissing from wings

Hissing, or hoy 1 hoy ! hoy ! As of a bird flying through

Whiz (2) the air with great velocity

Rush, as from a stream Whizzing noise, as when strik-

Soft but distant crackling, as ing the air with a whip

from a lighted match-cord Noise as from the dart of an

Whizzing (5)
arrow

Whizzing ir. the air Like the buzzing of a bee

Rush, aswhen sheep are chased Roaring noise, as when strong

Soft whiz or hissing gushes of wind dart through

Soft whiz the tree tops of the wood
Soft hissing, soft whiz Creaking sound as from the

Whizzing or whistling blowing of the wind

Rippling Distant roar, as from a storm

Crackling (4)
Roaring as from a storm

Hissino' Roaring as from a whirlwind

Hissing noise in the air As from a solt-blowing wind

Crack in the air Soft breeze

Din in the air Like the soft breeze through a

Continuous sounding, rolling wood
din in the air Whipping with whisk brooms

Clashing Fanning

Flapping, as a flag before the Soft noise, as when fanning

wind with a piece of paper from

Partly as rustling or flapping a distance

of sails hanging loose fore the Soft flapping with a piece of

wind, partly as hissing from cloth

fire Roaring of the sea

Like the noise from a distant. Heavy, hollow roar from the

before thewind-flapping flag, sea

which now and then sends Sweeping sound, as when dry

out a creaking sound snow is sweeping over an

Like the sound from sails of a ice-field

thip hanging loose in stormy As when one holds a cloth by

weather
'

two comers and flaps w ith it
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Creaking, at other times, as As when a thunder-clap passed

when a sail strikes against over us from west to east

the mast or flaps before the Soft crackling, as from electric

wind sparks from an electrical

Partly whizzing, partly as when machine
a sail flaps before the wind As when stroking a cat's back

As when a sail flaps before the against the hairs

wind

Christiania, September 16 SOPHUS Tromhoi.t

A White Swallow

During our walk to-day on the Kendal Road, near Hevers-

ham, my brother and I were very much surprised to see a white

swallow amongst a number of the ordinary kind. The bird's

plumage was entirely white, except the lower part of the breast,

which was greyish.

We are quite sure of its identity, as it flew around us several

times.

Can you tell us whether a white swallow is really an uncommon
sight ? Mary Briggs

Sandside, near Milnethorpe, Westmoreland, September 4

THE HUME COLLECTION OF ASIATIC BIRDS

FOR some time past the interest of ornithologists has
been aroused by the rumour that Mr. A. O. Hume,

of Simla, had offered, or intended to give, his celebrated

collection of Asiatic Birds to the Trustees of the British

Museum ; and I am glad to be able to inform the readers

of Nature that the whole of this collection is now safely

housed in the Natural History Museum, the second half

having been delivered by the P. and O. Company on the

1 8th of last month.
Those of our readers who are not ornithologists may

wish to learn something in the first place about the collec-

tion itself and its generous donor.

Mr. A. O. Hume, C.B., occupied formerly a high
position in the Bengal Civil Service, and devoted for

many years his leisure hours to the study of ornithology,

and especially of the birds of India. His aim was to form
a collection of birds of every part of the British Asian
Empire, in which every species should be represented by
a complete series of specimens illustrating its range and
its variations of colour according to age, season, or

locality. For this purpose he organised a system under
which a great number of local observers and collectors

(in some years numbering nearly 100) worked for and
with him. He fitted out expeditions with a staff of

collectors and taxidermists, under his own leadership or

that of his able former curator, Mr. Davison, into Scinde,

Coorg, Manipur, the Malayan Peninsula, Tennasserim,
and the Andaman and Nicobar Islands ; he acquired by
purchase or donation the Mandelli collection from Sikkim
and Tibet, Brook's beautiful series from North-Western
and Central India, Adam's Sambhur birds, Bingham's
collections from Delhi and Tennasserim, Scully's collec-

tion from Turkestan. The expense incurred in forming
this collection was in proportion to the enthusiasm with
which Mr. Hume worked. He had built at Simla a
museum for the reception of the collection which should
finally form the basis for the preparation of a compre-
hensive work on the avifauna of the vast region which he
was exploring. But whilst thus engaged Mr. Hume, with
his wonderful activity and ready pen, which had rendered
\mvi facile princeps in all matters regarding Indian orni-

thology, published numerous papers in an ornithological
periodical. Stray Feathers, which he founded and con-
ducted for ten or eleven years, as well as several separate
works —viz. " Notes on the Indian Kaptores," " Nests
and Eggs of Indian Birds," " List of the Birds of India,"
" Game Birds of India, Burmah, and Ceylon," and others.

However, during the last few years naturalists, to their

great regret, became aware that Mr. Hume's interest in

ornithology began to yield to other important matters of

social and political nature ; and finally, the grievous loss

by theft of an enormous mass of ornithological manu-
scripts, comprising his materials for " The Birds of the

British Asian Empire," and the whole of his Museum
Catalogue, contributed to his determination to abandon
his intention of working out his collection, and to present

it to some museum where others might utilise the materials

he had collected.

It is very gratifying that Mr. Hume, "considering the

British Museum as the one that has most claims upon
him, and Mr. Sharpe as the man most capable in Europe
of doing justice to the collection," offered to present it to

the Trustees of that institution. The Trustees, fully aware
of the scientific importance of the collection, had no
hesitation in accepting the offer. Still, before actually

transferring the collection, Mr. Hume was desirous of

completely rearranging and placing it in thorough good
order, and also of preparing at the same time a Catalogue of

the Birds of the Indian Empire containing the results of

his long and careful studies. Unfortunately this project

could not be carried out owing to the difficulty of finding

a competent coadjutor in the work, or rather of obtaining

the means of properly remunerating such a person. And
as there was great risk in leaving the collection without

due curatorial supervision exposed to the deteriorating

influences of another rainy season in India, the Trustees
obtained Mr. Hume's consent to transmitting the collec-

tion without further delay to England.
Mr. Sharpe, who is always ready to sacrifice his

personal comfort to duty, started for Simla almost at a

moment's notice, and although, unseasoned as he was, he
had to travel and work during the hottest part of the

year, he seems to have infused his energy into all who
had to help him in the gigantic task of packing the collec-

tion. He started on April 25, arrived in Simla on May 21,

completed his work by the end of June, and returned to

the Museum on August 15, having the satisfaction to find

on his return the half of the collection which had pre-

ceded him safely lodged in the Museum, while the other

half was delivered a week later without loss of, or damage
to, any of the cases.

The collection comprises about 400 skins of mammals,
63,000 skins of birds, 300 nests, and 18,500 eggs. It was
packed in eighty-two cases, the majority with a capacity

of 30 cubic feet. Even to those who are used to the

inspection of large collections, these figures can hardly
convey a correct idea of the magnitude of this addition to

the National Museutn. Mr. Hume may truly say that

such a collection has never been made before ; and such
will probably never be made again. Each specimen is

enveloped in a brown paper wrapper with the name of

the species and locality written on the outside, proper
labels being, besides, attached to the specimen. The
skins themselves are in excellent condition, and, thanks
to the precautions taken by Mr. Sharpe, they are not

likely to harbour or to develop destructive inmates.

Specimens which had suffered from damp or insects and
to which no special interest was attached, were eliminated
during packing.

The scientific value of the collection, of course, is not

to be measured by the number of specimens only, but by
the judgment which determined their selection, by the

history attached to many of them, and by the complete-
ness of the series. We may reasonably assume that it

contains about 2000 species, so that on an average each
species is represented by some thirty specimens, which
number in the majority of the cases would not go beyond
a fair illustration of its range and variation. Therefore
the number of duplicates which will be eliminated by
Mr. Sharpe during the progress of the examination will

probably be much smaller than one might anticipate on a
superficial inspection ; and I need not say that Mr. Hume's
earnest wish^that the series which he has brought together

with so much discrimination and care should remain
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intact, will be strictly carried out. No doubt a consider-

able number of duplicates will be eliminated, and, accord-

ing to the wish of the donor, of these a complete set has
to be transmitted to the Museum of Comparative Zoology
of Harvard College, whilst the remainder are to be utilised

for the benefit of the ornithological collection generally.

Ornithologists need not go many years back in recalling

to their memory the extent of the col'ection which the

late Mr. G. R. Gray had arranged in such a handy fashion

in and about his study in the old building at Bloomsbury.
What was then regarded a good reference collection has
since been enriched by the addition of the Wallace collec-

tion from the Indian Archipelago, Capt. Pinwill's Malayan
birds, Sharpe's African collection, the Gould collection,

Salvin and Godman's European, .-Xustralian, and .A.merican

collections, the Sclater collection, and now by this im-

mense collection from every part of the Indian Empire.
Years of unremitting labour will be required to get these

vast materials into order and to work them out in a
manner which will satisfy the aims of so advanced a
branch of science as ornithology is at the present day.

Albert Gunther

THE FORSTER HERBARIUM
"DOTANLSTS will learn with pleasure that this herb-^ arium, a portion of the collections of Cook's second
voyage, has been acquired by exchange from the Liver-

pool Corporation for the Kew Herbarium ; and it will

be incorporated in the general collection. From the in-

troduction to the " Catalogue of Plants " in the Botanic
Gardens at Liverpool, published in 1808, it appears that

the proprietors of that establishment possessed, at that

date, about 3000 specimens of dried plants, " collected

by the late Dr. Forster in his voyages to the South Seas,
with large and valuable contributions from his friends

and correspondents.'' How these plants came into their

possession is uncertain, but they could hardly have been
presented to them by Mr. Shepherd, the Curator, as stated

by Sir Joseph Hooker in the introductory essay to his
" Flora Novfe-Zealandiffi," or his name would almost
certainly have been mentioned as the donor. At least

this may be inferred, because on the very next page a
very high tribute is paid to Mr. John Shepherd for his

services to the Garden. Be that as it may, the collection
will shortly be accessible to botanists generally, thanks
to the perseverance of Sir Joseph Hooker and the sensible
view of the matter taken by the present members of the
Corporation w-hen it was represented to them that these
dried plants were practically useless where they were,
but would be valuable at a botanical establishment like

Kew. This act of the Corporation deserves to be re-

corded, because some thirty years ago, when Sir Joseph
Hooker was engaged writing his " Flora Novae-Zea-
landiie," he applied to the then custodians of the collec-
tion to transmit it temporarily to Kew for comparison
and publication, and his request was refused.

Botanical investigations in connection with the C/tall-

fwgvr expedition again brought to mind the existence of
this interesting collection at Liverpool, and it was deter-
mined to make another effort to rescue it from oblivion,
which was fortunately successful. A few words respecting
the botanical collections of Cook's voyages generally, and
of this one in particular, will be welcome to those inter-
ested in botany. Sir Joseph Banks and Dr. Solander
accompanied Capt. Cook on his first voyage round the
world

: John Reinhold Forster and George Forster,
father and son, were the botanists of the second voyage
(1772-75), and Mr. Anderson, the surgeon of the expe-
dition, collected a little on the third voyage. From a
statement in Sparmann's " Travels in South Africa," it

seems that Forster the elder undertook the duties of
naturahst to the expedition for the sum of 4000/., and he
took his son with him, then only seventeen years old, as

an assistant. On arriving at the Cape of Good Hope
they fell in with Sparmann, who, at the instance and
expense of Forster, was added to the scientific staff, and
continued with them until the return to the Cape in 1775.
Considerable collections of plants were made in New
Zealand, many parts of Polynesia, and the extreme south
of America, and smaller collections in some of the
Atlantic Islands, including St. Helena, Cape V'erd Islands,
and Canaries. On returning to England the Forsters soon
commenced publishing the botanical results of the expe-
dition, and an authenticated set of all the published plants
at least was deposited in the British Museum. The Cape
plants, however, which they did not publish, are appa-
rently not represented there. The first botanical work,
" Characteres Genera Plantarum,'' appeared in 1776, and
the title-page bears the names of both father and son, and
this was the only one published in England. For the
rest, the botany was done by the son alone. His " Florula
Insularum Australium Prodromus " appealed at Gottingen
in 17S6, and " De Plantis Esculentis Insularum Oceani
Australis " at Berlin in the same year, followed by " De
Plantis Magellanicis et Alanticis " at Gottingen in 17S7.

These works, we believe, constitute the whole of the
published botany of the expedition, and, though very
meagre, are extremely interesting, being the foundation
of our knowledge of New Zealand, Antarctic, and Poly-
nesian vegetation. The collection now acquiied for Kew
is excellently preserved, and the plants mostly named and
localised. It comprises altogether 1359 species, 785 of
which were collected on the voyage with Cook, and the
rest, from various parts of the world, are probably some
of those alluded to above as having been presented to

Forster by his friends. The collection includes a large

proportion of the plants published by the Forsters, but it

is not complete. Roughly, there are 1S7 species from
Polynesia, 119 from New Zealand, 21 from the extreme
south of America, 23 from the Atlantic Islands, including
all those described by Forster from St. Helena, and 9
from Australia. Besides the foregoing, which are all

phanerogams, there are 36 ferns, but they include only a
small portion of the species described by Forster.

In addition to this botanical work George Forster's

name appears on the second title-page of the Narrative
of the second voyage as joint author with James Cook.
He died, a violent death, we believe, at Paris in 1794,
four years before the decease of his father. The philo-

sophical writings of the latter, entitled " Observations
made during a 'Voyage round the World," London, 1778,
deserve special mention W. Botting Hemsley

THE INTERNATIONAL METEOROLOGICAL
COMMITTEE

T^HLS Committee held its third ineeting in Paris at the
^ Ministry of Public Instruction on September i to 8.

The iVleeting was attended by the President, Prof Wild
(Russia) ; the Secretary, Mr. R. H. Scott ; Profs. Buys Ballot

(Holland), Hann (Austria), Mascart (France), Mohn
(Norway), Dr. Neumayer (Germany), and Prof. Tacchini
(Italy). M. de Pinto Capello (Portugal), the only remain-
ing member, was unfortunately unable to be present.

In addition certain gentlemen were present by invita-

tions at some of the meetings, among these we may
mention Brigadier-General Hazen (Chief Signal Officer,

U.S.A.), I'rof Hildebrandsson (Upsala), and M. Leon
Teisserenc de Bort.

The following is a brief notice of the most important
subjects discussed, with the action taken on each.

A valuable report on cirrus observations by tlie Com-
mittee appointed at Copenhagen (1S82), MM. Capello,

Hildebrandsson, and Ley, was submitted, and will be
printed.

The subject of Atlantic telegrams was discussed with
General Hazen. It was decided to maintain the present
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system of reports from ships' logs which has been carried

on since Christmas by the Meteorological Offices of

France and this country, and to endeavour to improve it.

At the same time a proposal made by M. L. Teisserenc

de Bort for the telegraphic transmission of a daily resume
of the weather in the New England States was considered.

General Hazen expressed perfect readiness to fin-nish such

reports, and it was resolved to procure such telegrams

provided the cost of the service could be guaranteed by
the European offices which would participate in it.

It was decided to recommend that barometrical obser-

vations should be corrected for the force of gravity at

lat. 45".

A letter from General Hazen respecting the reduction

of barometer readings to sea-level, which has been lately

circulated, was considered, and two memoranda on the

subject from Hamburg and St. Petersburg respectively

were handed in and will be printed.

It was considered desirable, as absolute synchronism in

weather observations appears to be unattainable in

Europe, that the same hours of local time should be

adopted in each country (which would mean a change
from S a.m. to 7 a.m. in this country).

It was decided that each of the International Reduction
Tables (proposed by the Committee at its meeting at

Berne in iSSo) as did not involve any question which is

still in an undecided state (such as, e.g., hygrometrical

tables, or tables of sea-level reduction) should be published.

It was decided to recommend that the next Congress
should not take place till 1SS9, and Prof. Mascart stated

that probably the French Government would propo;e

that it should be held in Paris.

THE BRrrrsH association
JUDGED by the quantity of work which the sections

have put through their hands the Aberdeen meeting
has been successful almost beyond precedent. Moreover
much of this work has been of the best quality. The
addresses come up to a very high standard, and in the

first four sections, at least, not a few of the papers were
really important original contributions to science, while

the discussions in Sections A and B on certain great

questions in physics and chemistry were a marked and
commendable feature—a feature which, it is hoped, will

in time become common to all the sections. i\Ir. Murray's
lecture on deep-sea research has been justly considered

one of the leading events of the meeting ; a full report

will appear in our columns.
At the concluding general meeting a deservedly hearty

vote of thanks was accorded to the Aberdonians for their

abundant hospitality. Birmingham seems determined to

make next year's meeting a memorable one ; and we
may remind our readers that Sir William Dawson, of

McGill College, Montreal, will be the President.

The total number of persons who attended the Aberdeen
meeting was 2203.

The following is a synopsis of grants of money appro-

priated to scientific purposes by the General Committee
at the Aberdeen meeting. The names of the members
who would be entitled to call on the General Treasurer
for the respective grants are prefixed :

—

A

—

Mathematics and Pitys'c:

*Fos;ter, Prof. G. C.ivey— Electrical Stsncl.irds ... ... £^0
*Stewart, Prof. Balfour—Solar Radiation ... ... 20
*Stevvart, Prof. Balfour—Meteorological Observations at

Chepstow ... ... ... ... ... ... 25

Darwin, Prof. G. H.—Instructions for Tidal Observa-
tions ... ... ... ... ... ... ... 50

*Stewart, Prof. Balfour—Comparing and Reducing Mag-
netic Observations ... ... ... ... ... 40

*Forbes, Prof. G.—Standards of Light 20

*Brown, Prof. Crum—Ben Nevis Observatory .. ... 100
*Armstrong, Prof.—Physical anrl Chemical Bearings of

Electrolysis 20

'E—dn'mistry

M'I.eod, Prof.— Silent Dischai-ge of Electricity into

Atmosphere ... ... .. ... ^^20
'Williamson, Prof. A. W.—Chemical Nomenclature ... S

C

—

Geology

"El.inford, Mr. W. T.—Fossil Plants of the Tertiary
and .Secondary Bed ... ... ... ... ... 20

Hughes, Prof. T. McK.—Caves of North Wales ... 25
*Etheridge, Mr. R.—Volcano Phenomena in Japan ... 50
*Grantham, Mr. R. B.—Erosion of Sea Coasts 20
*Bannerman, Mr. H.—Volcanic Plienomena of Vesuvius 30
*Evans, Dr. J.— Geological Record 100
*Etheridge, Mr. R.—Fossil Phyllopoda 15

D

—

Biology

"Stanton, Mr. H. T.—Zoological Record ... ... 100
*Murray, Mr. J.—Marine Biological Station at Granton.. 75
*Lankester—Prof. Ray—Zoological Station at Naples ... 50
Cleland, Prof.—Researches in Food Fishes at St.

Andrew's ... ... ... ... ... ... 75
*Cordeaux, Mr. J.—Migration of Birds ... ... ... 30
Cleland, Prof.—Mechanism of Secretion of Urine ... 10

E

—

Geography

Walker, General J. T.—New Guinea Exploration ... 150
Walker, General J. T.—Investigation into Depth of

Permanently Frozen Soil in Polar Regions ... ... 5

F

—

Economic Science and Statistics

Sidgwick, Prof.—Regulation of Wages under Sliding

Scales ... ... ... ... ... ... ... 10

G

—

Mechanics

Barlow, Mr. W. H.—Effect of Varying .Stresses on
Metals 10

H

—

Ant/irofology

Carson, Dr.—Investig.ation into a Prehistoric Race in

the Greek Islands ... ... ... ... ... 20
'Tylor, Dr. E. B.—Investigation into North-Western

Tribes of Canada ... ... ... ... ... 50

'^Galton, Mr. F.—Raci.al Characteristics in British Isles.. to

/1195
* Reappointed.

REPORTS
Report of tlie Committee, consisting of Mr. Robert H. Scott

{Secretary), Mr. J. Norman Lockye'r, Prof. G. G. Stokes, Prof.

Balfour Stewart, anl Mr. G. J. Symons, appointed for /he

purpose of eo-operating ivitli the Meteorological Society of the

Mauritius in their proposed publication of Daily Synoptic

Charts of the Indian Ocean from the year 1861. Drawn up by

Mr. R. II. Scott.—The Committee forward, for the inspection

of the members of the Association, a copy of the charts for the

month of March, 1S61, with some specimens for January of the

same year, and the complete number for February which

appeared some years ago. These documents have recently

arrived from the Mauritius. As the work has now made
decided progress the Committee have applied for and obtained

the grant of 50/. placed at their disposal by the General Com-
mittee. As soon as the requisite documents are received from

Dr. Meldrum the Committee will submit a formal account of

their expenditure with the necessary vouchers.

Second Report of the Committee, consisting of Prof. Schuster

(Secretary), Prof. Balfour Stewart, Prof. Stokes, Mr. G. John-
stone Stoney, Prof. Sir H. E. Roscoe, Capt. Abney, and Mr. G.

y. Symons, appointed Jor the purpose of considering the best

methods of recording tlie direct Intensity of Solar Radiation.—
The Committee have come to the following conclusions:—(i)

It seems desirable to construct an instrument which would be a

modification of Prof. Stewart's actinometer adapted for self-

registration—the quantity to be observed being, not the rise ol

temperature of the enclosed thermometer after exposure for a

given time, but the excess of its temperature when continuous! \

exposed over the temperature of the envelope. (2) As tli'

grant to the Committee will not admit of the purchase of :•

heliostat, it will no doubt be possible to procure the loan of such

n instrument, and, by making by its means sufficiently numerous
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comparisons of the instrument proposed by the Committee with
an ordinaiy actinometer, to find whether the arrangement
suggested by the Committee is lilcely to succeed in practice.

The Committee would therefore confine tlieir action for the

present to tlie carrying out of such a series of comparisons.

(3) The size of the instrument migh: be the same as that

of Prof. Stewart's actinometer. (4) The instrument should
have a thick metallic enclosure, as in the actinometer
above-mentioned, and in this enclosure there should be in-

serted a thermometer to record its temperature. Great pains

should therefore be taken to construct this enclosure so

that its temperature shall be the same throughout. (5) The
interior thermometer should be so constructed as to be readily

susceptible of solar influences. It is proposed to make it of
green glass (a good absorber), and to give it a flattened surface

in the direction perpendicular to the light from the hole. (6)

It seems desirable to concentrate the sun's light by means of a

lens upon the interior thermometer, as in the ordinary instru-

ment. For if there were no lens the hole would require to be
large, and it would be more difficult to prevent the heat from
the sky around the sun from interfering with the determination.
Again, with a lens there would be great facility in adjusting the
amount of heat to be received by employing a set of diaphragms.
There are thus considerable advantages in a lens, and there does
not appear to be any objection to its use.

Third Report of the Committee, consisting of Profs. G. H.
Darwin iitid J . C. Adams, for the Harmonic Analysis of Tidal
Observations. Draxvn up by Prof. G. H. Dartain.—"Record
of Work during the past Year." The edition of the computa-
tion forms referred to in the second report is now completed,
and copies are on sale with the Cambridge Scientific Instrument
Company, St. Tibbs' Row, Cambridge, at the price of 2s. 6d.

each. Some copies of the first report, in which the theory and
use of these forms are explained, are also on sale at the same
price. A few copies of the computation forms have been sent

to the librarians of some of the principal scientific academies of
Europe and America. In South Africa, Mr. Gill, at the Cape,
and Mr. Nelson, at Natal, are now engaged in reducing observa-
tions with forms supplied from this edition. A memorial has
been addressed to the Government of the Dominion of Canada,
urging the desirability of systematic tidal observation, and the
publication of tide-tables for the Canadian coasts. There seems
to be good hope that a number of tide-gauges will shortly be set

up on the Atlantic and Pacific coasts, and in the Gulf of the St.

Lawrence. The observations will probably be reduced accord-
ing to the methods of the British Association, and the predic-

tions made with the instrument of the Indian Government.
Major Baird has completed the reduction of all the tidal results

obtained at the Indian stations to the standard forms proposed
in the Report of 1S83, and Mr. Roberts has similarly reduced a
few results read before the Association by Sir William Thomson
and Capt. Kvans in 1878. All these are now being published in

the Proceedings of the Royal Society, in a paper by Major Baird
and myself. A large number of tidal results have been obtained
by the United States Coast Survey, and reduced under the
superintendence of Prof Ferrel. Althougli the method pursued
by him has been slightly different from that of the British

Association, it appears that the American results should be
comparable with those at the Indian and European ports.

Prof Ferrel has given an assurance that this is the case ; never-
theless, there appears to be strong internal evidence that, at

some of the ports, some of the phases should be altered by 180°.

The doubt thus raised will probably be removed, and the paper
before the Royal Society will afford a table of reference for all

—or nearly all—the results of the harmonic method up to the
date of its publication. The manual of the tidal observation
promised by Major Baird is now completed, and will be pub-
lished shortly. This work will explain fully all the practical
difficulties likely to be encountered in the choice of a station for

a tide-gauge, and in the erection and working of the instrument.
Major Baird's great experience in India, and the success with
\vhich the operations of which he has had charge have been
carried out, render his advice of great value for the prosecution
of tidal observation in other countries. The work also explaius
the method of measuring the tide diagrams, entering the figures
in the computation forms, and the subsequent numerical opera-
tions.

Second Report of the Comiiiifte-; consisting of Trjf. Balfour
Sttwart (.Secretary), Mr. J. Kno.x Laiighton, Mr. G. J. Symons,

Mr. R. H. Scott, and Mr. Johnstone Stoney, appointed for the

purpose of cooperating with Mr. E. J. Lowe in his project of
establishing a Meteorological Observatory near Chepstotv on a
ptrmatttnt and scientific basis.—Since their re-appointment in

1885 this Committee have met twice, and have placed them-
selves in correspondence with Mr. Lowe, to whom the following
letter was written by their Secretaiy :

" The Committee request
me to point out to you that the main feature of your proposal,
which interests the British Association and the scientific public
generally, is the prospect which it holds out of the establishment
of a permanent institution, by means of which meteorological
constants could be determined, and any secular change which
may take place therein in the course of a long period of years be
ascertained. It will be for you and the local authorities to

decide what amount of work of local interest should be con-

templated, and on this will the scale of the observatory mainly
depend. The Committee are therefore unable to say what
amount of capital would be required. They would point out
four conditions which they hold to be indispensable:— (I) The
area of ground appropriated should be sufficient to ensure
freedom from the effects of subsequent building in the neighbour-
hood. (2) A sufficient endowment fund of at least 150/. annually
should be created. (3) The control should be in the hands of a

body which is in itself permanent as far as can be foreseen. (4)
The land for the site shall be handed over absolutely to the above-
mentioned governing body. Until the precise amount of the

local meteorological requirements is ascertained and further

progress is made in the scheme the Committee consider that they
would not be justified in any more prominent action than that

which they have already taken.

Report of the Committee, consisting of Profs. A. Johnson
(Secretary), J. G. MacGregor, J. B. Cherriman, H. T. Bovey,
and Mr. C. Carpmacl, appointed for the purpose of promoting
Tidal Observations in Canada.—The Committee, in order to

strengthen their representation to the Canadian Government on
the necessity of establishing stations for continuous tidal ob-
servations, deemed it well to get the opinions of Boards of
Trade and ship-owners and ship-masters. On inquiiy it ap-
peared that the Montreal Board of Trade were at the very time
considering the question, which had been brought independently
before them. On learning the object of the Committee they
gave it their most hearty support, and addressed a strong
memorial on the subject to the Dominion Government. The
Boards of Trade of the other chief ports of the Dominion also

sent similar memorials. The ship-owners and masters of ships,

to whom application was made, were practically unanimous in

their testimony as to the pressing need for knowledge on the
subject. The representations were made through the Minister
of Marine, with whom an interview was obtained, at which a
memorial was submitted. Copies of the answers of the ship-

masters (a large number of which had been received) were sub-
mitted at the same time. The reply of the Minister of Marine
stated that, owing to the large outlay on the Georgian Bay
Sur\'ey and on the expedition to Hudson's Bay during the past

summer (1885), the Government did not propose to take action

in the matter of tidal obsen'ations at present. The Committee
have reason to believe that if the financial prospects improve by
next session of Parliament the Government will take the matter
into earnest consideration ; they therefore suggest that the Com-
mittee be reappointed.

Seventeenth Report of the Committee, consisting ofProfs. Everet
and Sir W. Thomson, Mr. G. J. Symons, Sir A. C. Ramsay,
Dr. A. Geikie, Mr. J. Glaisher, Mr. Pengelly, Prof. Edwaid
Hull. Prof. Prest'cuich, Dr. C. Le Neve poster. Prof. A. S.

Hcrschel, Prof. G. A. Lebour, Mr. Galloxvay, Mr. Joseph
Dickinson, Mr. G. F. Deacon, Mr. E. Wethered, and Mr. A.
Strahan, appointed for the purpose of investigating the Rate of
Increase of Underground Temperature downwards in vaiious
Localities of Dry Land and under Water. Drawn up by Prof.
Everett [Secretary).—The present Report is for the two years

since the summer of 1883. Observations have been taken in a

deep bore at Richmond, Surrey, by Mr. Collett Honiersham,
C.E., the engineer of the boring, on the premises of the Rich
mond Vestry Waterworks, on the right bank of the Thames,
and about 33 yards from high-water mark. The surface is 17
feet above Ordnance datum. The upper part consists of a well

253 feet deep, with an internal diameter of 7 feet at top and
5 feet at bottom, which was sunk in 1S76 for the purpose of sup-
plying water to the town of Richmond, and carried down to the
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chalk. From the bottom of the well a 24-inch bore-hole was
sunk to the total depth of 434 feet, thus penetrating iSi feet into

the chalk. This portion of the work was completed in 1877.
^bove the chalk were tertiaries, consisting of 160 feet of Lon-
don clay, 6o feet of the Woolwich and Reading beds, and some
underlying sands. The water yielded at this stage was about
l6o gallons a minute, and, when not depressed by pumping, was
able to rise 4 or 5 feet above the surface. Its ordinary level,

owing to pumping, was about 130 feet lower. In 1881 the Rich-
mond Vestry determined to cany the bore-hole to a much
greater depth, and the deepening has been executed under the
direction of Mr. Homersham. The existing bore-hole was first

enlarged and straightened, to enable a line of cast-iron pipes,
with an internal diameter of i6i inches, having the lower end
driven water-tight into the chalk at a depth of 43S feet, to be .

carried up to the surface. The total thickness of the chalk was
671 feet. Below this was the upper greensand, 16 feet thick

;

then the gault clay, 201A feet thick ; then 10 feet of a sandy
rock, and a thin layer of pho-phatic nodules. Down to this

point the new boring had yielded no water. Then followed a
bed 874 feet thick, consisting mainly of hard oolitic limestone.
Two small springs of water were met with in this bed at the
depths of 1203 and 12 10 feet, the yield at the surface being \\
gallons a minute, with power to rise in a tube and overflow 49
feet above the ground. A partial analysis of this limestone
rock showed it to contain 2-4 per cent, of sulphide of iron in

the form of pyrites. At the depth of 1239 feet this limestone
rock ended, and hard red sandstone was found, alternating with
beds of variegated sandy marl or clay. After the depth of 1253
feet had been attained, the yield of water steadily increased as
the boring was deepened, the overflow at the surface being 2
gallons a minute at 1254 feet, 8 gallons at 1363 feet, and II
gallons at 1387 feet. It rose to the top of a tube carried 49 feet

above the surface, and overflowed ; and a pressure-gauge showed
that it had power to rise 126 feet above the surface. The
diameter of the bore was 161 inches in the chalk, 13^ inches in

the gault, 11} inches in the oolitic limestone, and at the depth
of 1334 feet it was reduced to a little under 9 inches. At 1337
feet the method of boring was changed, and, instead of an
annular arrangement of steel cutters, a rotary diamond rock-
boring machine was employed. The bore-hole, with a diameter
of 84 inches, was thus carried down to 13674 feet, at which
depth, lining tubes having to be inserted, the diameter was re-

duced to 7-J- inches, and this size was continued to 1447 feet, at

which depth the boring \\ as stopped. The bore-hole was lined
with strong iron tubes down to the depth of 1364 feet ; and
those portions of the tubes that are in proximity to the depths
where water was struck were drilled with holes to admit the
water into them. Three observations of temperature taUen
with an inverted Negretti maximum at the depth of 1337
feet, 1 when the bore-hole was full of \\ ater, recorded

75l° F. In the first observation, March 25, 1884, the ther-
mometer was left for an hour and a quarter at the bottom
of the bore-hole, and three weeks had elapsed since the water
was disturbed by boring. The second observation was taken on
March 31, when the thermometer was 54 hours at the bottom.
In the third observation special precautions were taken to pre-
vent convection. The thermometer was fixed inside a wrought-
iron tube, 5 feet long, open at bottom. The thermometer was
near the lower end of the tube, and was suspended from a
water-tight wooden plug, lightly driven into the tube. There
was a space of several inches between the plug and the ther-
mometer, and this part of the tube was pierced with numerous
holes to allow the escape of any cold water which might be
carried down by the tube. The tube was one of a series of
hollow boring-rods used in working the diamond drill-machine.
By means of these it was lowered very slowly, to avoid disturb-
ance of the water as much as possible ; and the tube containing
the thermometer was gradually worked through the sand at the
bottom of the bore-hole. The lowering occupied five hours,
and was completed at noon on Saturday, June 7. Cement,
mixed with sugar, for the purpose of slow setting, was imme-
diately lowered on to the surface of the sand, and above this a
mixture of cement and sand, making a total thickne^s of 3 or 4
feet of cement plugging. The thermometer was left in its place
for three full days, the operation of raising being commenced at
noon of Tuesday, June 10, and completed at 5 p.m. The
thermometer again registered 75.^" F., exactly the same as in the
two previous observations which were taken without plugging.
It would therefore appear that the steady upflow of water in the

lower part of the bore prevents any downward convection of
colder water from above.

The boring has since been carried to the depth of 1447 feet,

with a diameter reduced to 7J inches, and Mr. Homersham
lowered the thermometer to the bottom without plugging. It

remained down for six days (February 3 to 9, 18S5), and gave
a reading of 76^° F. The water overflowing at the surface had
a temperature of 59° F. To deduce the mean rate of increase

downwards, we shall assume a surface temperature of 50°. This
gives for the first 1337 feet an increase of 25^°, which is at the

rate of 1° F. in 52-4 feet, and for the whole 1447 feet an increase

of 26j°, which is at the rate of 1° F. in 54'i feet. These results

agree well with the Kentish Town well, where Mr. Symons
found in 1 100 feet an average increase of 1° in 55 feet.

Mr. Galloway has furnished observations taken during the

sinking of a shaft to the depth of 1272 feet in or near the Aber-
dare valley, Glamorganshire. The position of the sliaft is on
the slope on the east side of the valley, about midway between
the bottom of the valley and the summit of the hill which
separates it from the Merthyr valley. The mouth of the shaft is

about 800 feet above sea-level. Observations were taken at

four different depths—546 feet, 7S0 feet, 1020 feet, and 1272
feet—the thermometer being in each case inserted, and left for

twenty-four hours, in a hole bored to the depth of 30 inches at a

distance not exceeding 2i yards from the bottom of the shaft for

the time being. About eight hours elapsed between the com-
pletion of the hole and the insertion of the thermometer. The
strata consist mainly of shales and sandstone, with a dip of I in

12, and the flow of water into the shaft was about 250 gallons

per hour. The first of the four observations was taken in the

fireclay under the Abergorkie vein ; the second in strong " clifl
"

(a local name for argillaceous shale) in disturbed ground ; the

third in bastard fireclay under a small rider of coal previously

unknown; the fourth in "clift" ground two yards above the

red ash vein, which overlies the 9-foot seam at a height of from

9 to 12 yards. The observations were as follow :—At 546 feet,

56° F. ; 780 feet, 59.1° F. ; 1020 feet, 63° F. ; 1272 feet, 66^° F.

Comparing consecutive depths from 546 feet downwards, we
have the following increments of temperature :—3i° in 234 feet,

giving 1° for 67 feet
;
34° in 240 feet, giving 1° for 69 feet

; 3i° in

252 feet, giving 1° for 72 feet ; showing a remarkably regular

rate of increase. A comparison of the first and fourth observa-

tions gives an increase of loJ° in 726 feet, which is at the rate of
1° F. in 69 'I feet. As a check upon this result we find that

this rate of decrease reckoned upiuards from the smallest depth

(546 feet) would give a surface temperature of (56 - 7'9 =
)
48°'!,

which, as the elevation is 800 feet, is probably very near the

truth.

Mr. Garside has sent an observation of temperature taken by
himself in the roof of the Mersey tunnel in August, 1883. The
temperature was 53°, the depth below Ordnance datum being

92 feet. A great quantity of water fi'om the river was percolat-

ing through the sides of the tunnel. On August 13, 1854, he
verified his previous observation in Denton Colliery (15th

Report). The second observation was made at the same depth
as the first (13 17 feet), in the same pit and level, and under the

same circumstances, except that the thermometer was allowed
to remain fourteen days in the hole bored for it, instead of only
six hours. The temperature observed was the same as before

—

namely 66°, Mr. Garside has also supplemented his previous

contribution to our knowledge of the surface temperature of the

ground in the East Manchester coal-field (i6th Report) by two
more years' results from the same observing stations. The difter-

ence between them agrees well with the generally accepted rate

of 1° for 300 feet, and indicates about 48" as the surface tempe-
rature at small elevations, such as 30 feet. The pits in the East

Manchester coal-field from which we have observations—namely,
Astley Pit (Dukinfield), Ashton Moss, Bredbury, Denton, and
Nook Pit, are all sunk in ground at elevations of between 300
and 350 feet. It would therefore appear that the assumption of

a surface temperature of 49°, which we made in reducing these

observations, is about 2° in excess of the truth. A very elaborate

paper on " Underground Temperature " has recently been com-
municated to the Royal Society by Prof. Prestwich. He is

disposed to adopt 1° F. in 45 feet as the most probable value

of the normal gradient.

Report of the Committee, consisting of Mr. IV. T. Stanford
and Mr. j. S. Gardner i^Sccretary), on the Fossil Plants of the

Tertiary and Secondary Beds of the United Kingdom. Drawn
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up by Mr. J. S. Gurdner, F.G.S., F.L.S.—The report opens

with a list of all the principal works on the British Tertiary

flora down to the year iSS"'. The number of species that had
been more or less described were :—From the Thanet beds, 3 ;

from the Heading beds, 9 ; from Sheppey, loS ; from Alum
Bay, &c.

, 43 ; from Bournemouth (deducting those not peculiar),

1 1 ; Bovey Tracy, 50 ; Upper Eocenes, 13 ; Mull, 9 ; Antrim,
about 16 ; making a grand total of 262 species, not a tenth part

of which, Mr. Gardner anticipates, would survive a rigorous

examination. The study of only one group of plants—the

Gymnosperms—has been the serious business of the past three

years ; for not only have I had to study, but in the majority of

cases to find the specimens as well. I trust that the results

attending the e.vpenditure of the grant I have been favoured

with may be considered satisfactoiy, and these I now proceed to

detail.

Brackh'shani Flora.—Two visits have been made to Selsey.

The beds, it is well known, are marine, but a few ter-

restrial fruits are from time to time procured from them. I was
able to make a large collection of fossil shells while looking for

plants, which, being from the highest beds, are less known, and
are interesting as illustrating the passage from the Bracklesham
to the Barton fauna, which is more gradual, I think, than is

supposed. The surface of one of these beds is dotted over with

fossil Posidonias, a marine monocotyledonous plant identical

with the species now inhabiting the Mediterranean. It had not

been previously recorded as a British fossil, though another

species is abundant in the contemporary beds of the Calcain
grassier of the Paris basin. In our species the rhizomes radiate

from a centre, whilst in the French and other European fossil

species they are long and branching. They are found among
beautiful Tellina shells, preserving, to a large extent, their

banded colours. The only other fossil plant to record here is a

Nipadites, which, unlike those of the Bournemouth beds, is

large, flattened, and oval.

Reading Beds.—A considerable portion of the grant has been
expended in working these beds with, I am pleased to report,

the happiest results. The flora is found in the Katesgrove pit,

on the banks of the Kennet, immediately beneath the mottled
clay. The matrix is a fine porcelainous fuller's earth inter-

stratified with sand, and the beds seem very local. The limit of

the pit being reached, it is not probable that any part of the

beds will be exposed for long. I have illustrated a beautiful

specimen—one of several—of Ansinia stbcretacea, Sap., from
these beds. This fern is highly characteristic of the lower

Eocenes in France, but had only previously been found in the

middle Bagshot beds of Bournemouth in this country. I have
also illustrated another fern (?) from these beds, of which I have
only as yet found a small fragment. The figures are therefore

taken from specimens found many years ago by Prof. Prestwich.

Other valuable additions to the Reading flora are some splendid

specimens of a conifer, which I can see no ground for distin-

guishing from Taxodiuin heterophylhtm of China. Another
interesting specimen from Reading is a pine leaf of two needles,

about the size and substance of those of P. maritinta, the first

pine foliage, I believe, ever found in the English Eocene. One
leaf bed is almost wholly made up of leaves of Pluionis, and a

bed above is fairly sprinkled with fruits of the same. Fruits are

ver)' abundant, and mclu ie four kinds of leguminous pods, and
there are many flowers. As a result of this work the Reading
flora no longer appears so completely distinct from that of

Bournemouth.
Woolwich Beds.—I regard these as thoroughly distinct in age

from those of Reading. I have not found, in the course of two
visits paid for the purpose, any bed worth collecting from,

though I think such must exist at Lewisham.
Stiidlaiid Beds.— We were able to reach a leaf bed in the

Lower Bagshot at .Studland, and to obtain a great number of

specimens, nearly all of which are quite new to me. They are

mostly dycotyledonous leaves and fruits, which will require time

to determine. There are no Coniferse among them, and 1 am
only able to add one fern—a Lygodium^ veiy near to that of

Bournemouth—to the Chrysodium langiSanutHj procured abund-
antly by me ten years ago in a different bed at the same
locality.

Hordwdl Beds.—I have to add Salvinia to the flora, not

previously found fossil in England, and exclusively confined to

the Miocene in Austria and Switzerland.

Barton Beds.^X new species of pine from Highclift" was
discovered quite unlike those hitherto found at Bracklesham.

The beds are rapidly assuming an angle of repose, and becom-
ing deeply buried under debris, so that some of them are no
longer visible except by making excavations. Though the
Barton series is one of the most interesting of our Eocene
formations, the detailed bedding has not been worked out like

that of the Bracklesham series below and the Headon series

above, and the greatest misconceptions seem to prevail as to the

number of species of fossils that it contains.

Bouriiiinoiith Beds.—Five series of leaves were obtained this

year by Mr. Keeping and myself, the most noteworthy of which
are some specimens of Godoya which exceed any I had previously

seen. I have illustrated a ne* and very distinct species of
Adianiiim, a fragment of what may be Gymnogramina, and a
trifid group of Polypodiuin leaves, which seem to be different

from cither of the species previously recorded.
The Loudon Clay.—Mr. Shrubsole has kindly sent me some

of the be-t of the fruits that have been found. I have not made
any complete studies of them vet, but they promise to afford

results of the highest value. Among a few recognised is the

very unmistakable seed of V^erschaffeltia, a genus of palms from
Seychelles quite new to fossil floras.

Gurnet Bay Beds.—I have been able to ascertain that another
fern rivals Antenna subcretaeea in range, Chrysodium langceanum,
which extends from the town of Bagshot upwards into the Bemb-
ridge beds. The plants are as a rule dreadfully macerated and
chopped up. Among them are small fragments of a Gleichenia,

which, though not very beautiful, is a very important fern,

coming from the horizon. By far the most important discovery,

howeNer, is that of Doliostrobus, the first really extinct conifer

that I have met with in British Eocenes. It belonged to the

tribe of Araucarieee, and its identification has been thoroughly

confirmed by correspondence and the interchange of specimens

with Dr. Marion, the well-known botanist of Marseilles. It is

certain that during the Eocene period, as the temperature

increased from the base upward to the Middle Bagshot, when
the maximum of heat seems to have prevailed, there was a

tendency for the plant world to move northward. It is equally

certain that in the later half of the Eocene, as the temperature

began to decrease, the movement was in the opposite direction,

and we find in the European Miocenes of Switzerland and Italy

a number of plants that at an earlier period were growing in the

far north.

Refiort of the Committee, consisting of H. Bauerman, F. W.
Rudler, and Dr. H. Johnston Lavis, for the Investigation of the

Volcanic Phenomena of Vesuvius, by H. Johnston Lavis, M.D.,
F.G.S., Reporter.—The unfortunate outbreak of cholera in

Naples and the stringent local quarantine measures prevented

work on Vesuvius being carried out during the autumn of 1884.

Nevertheless, daily observations were made of the variations in

the activity of the volcano, of which a careful record has been

kept. All important changes of the crater-plain, and in the

cone of eruption, have been photographed. Descriptions of the

small eruption of May 2 of i88j have already been given in

Nature, and the results of a microscopical examination of the

sides of the remarkable hollow dyke then formed will soon be

published. The Naples section of the Italian Alpine Club have

generously undertaken to publish a journal of Vesuvius, which

will contain reproductions of the photographs exhibited. The
third sheet of the geological map of Vesuvius and Monte Somnia

(scale I : 10,000) has been completed by the reporter, and is

exhibited at the meeting. The relationship of the varying

activity of a volcano in a Strombolian state of activity to baro-

metric pressure, the lunar tides, and rainfall, cannot but be

regarded as important in solving some questions of vulcanology.

Instrumental means of measuring such present so many practical

difliculties that a scale of activity has been drawn up, which

requires only a few minutes to learn, can be practised by any

one with good eyesight and moderate intelligence who is within

visual range of the volcano, and, above all, requires no further

outlay than pen, ink, and paper. The objections will be men-

tioned after describing the process. 1st degree, a faint red

glimmer above the main vent interrupted by complete darkness
;

2nd degree, the glimmer is continuous, but the ejection reaches

hardly above the central crater rim at the most
;
3rd degree,

glimmer continuous and well marked ; the ejections are distinctly

discernible as they rise and then fall on the slopes of the cone of

eruption and roll down its slopes ;
4th degree, the ejections

reach a considerable height, are brilliant, and light up the top

of the great cone
;
5th degree, verging on an actual paroxysmal
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eruptioHj the ejections are shot up very high, being only very

slightly or not at all influenced in their course by a strong wind.

Each explosion follows with much rapidity, and coiTesponds with

the "boati" heard all around the west, south, and south-east

slopes of the mountain. The objections to this method of regis-

tering the variations in the activity of a volcano are : (a) cloud-

cap, which may for days cut off the view ; [b) after a great

eruption, resulting in a deep crater, the changes of activity would
be invisible from the neighbourhood of the mountain ; (c) it is

only applicable after dark, so that usually only one observation

a day can be made ; (</) should lava be flowing from a lateral

outlet, as is often the case, the level of the fluid in the chimney
would vary as the outflow took place with greater or less

rapidity, dependent on its blocking the passage more or less.

The reporter thinks it desirable to introduce a description of this

method into the report, so that it may be made use of in the

case of other suitable volcanoes.

Report of the Committee, cousisling of Prof. Ray Lankcsler,

Mr. P. I.. Sclater, Prof. M. Foster, Mr. A. Sedg%i<ick, Prof. A.
M. Marshall, Prof. A. C. Haddou, Prof. Moseley, and Mr.
Percy Sladen (Secretary), appointed for the purpose oj arranging

for the occupation of a Table at the Zoological Station at Naples.

—In the Report read last year at Montreal it was announced
that a scheme was on foot for the building of a large physiolo-

gical laboratory in connection with the Zoological Station at

Naples, and for the purchase of a new sea-going steamer, to be
equipped as a floating laboratory. Your Committee are now-

able to report that both these projects are steadily advancing
towards attainment. For the physiological laboratory tlie

Municipality of Naples has made a grant of 400 square metres
of ground, and the Italian Parliament has voted the sum of

50,000 lire towards the cost of building. In addition to this

assistance from the Italian Government, a union of the maritime
provinces of South Italy is about to be formed for the purpose
of contributing towards the cost of the new laboratoiy, and of

maintaining two tables there for the use of natives of the prov-

inces concerned. The new steamship, which it is hoped will

shortly be in the possession of the station, will form a further

addition to the capabilities of the establishment This under-
taking is in the hands of an influential committee in Germany,
organised for the purpose of collecting subscriptions, and by
whom the vessel will be presented to the station. It is intended
that the steamer should be of 300 to 400 tons burden, with
engines of 150 to 200 horse-power, and be fitted up in all

respects as a floating laboratory. With such a vessel it will be
perfectly practicable lo remain weeks or months in any desired

locality, and distance from home will be no obstacle, as natural-

ists will live and work on board. Concurrent with these strides

of the Zoological Station, improvements in the general manage-
ment, in methods of work, and in instruments of research are

constantly being made. The general efficiency of the establish-

ment is so well known that it will suffice to say that the whole
organisation of the station is in a state of active and prosperous
vitality. The be-t evidence of this is furnished by the accom-
panying lists :— ( I ) of the naturalists who have occupied tables

during the past year, and (2) of the publications resulting from
work carried out at the station.

The General Collections.—Additions have been again received
from Capt. Chierchia, who has, since the last Report, sent two
collections of specimens from the Pacific and Indian Oceans.
Other collections have been likewise received from Lieut. Cer-
cone, Lieut. Orsini, and Lieut. Colombo, from the Atlantic, the
Red Sea, and the Mediterranean respectively. Some of the
material previously obtained by Capt. Chierchia has already
been utilised by Count Bela Haller in a paper on the molluscan
kidney, recently published ; and the same author is at present
preparing a monograph on the Patelh-e. In like manner the
Pteropoda have been investigated by Dr, Boas, of Copenhagen,
whose monogiaph upon the subject is now in the press. Since
the last Report the British Association table has been occupied
by Mr. Wm. E. Hoyle, who, although limited in time, was
enabled to pro.=ecute researches on the embryology of the
Cephalopoda, and to collect material from which important
results may be e.\pected. The report forwarded by Mr. Hoyle
is appended :

—

Report on the Occupation of the Table, by Mr. William E.
Hoyle.—I reached Naples on April 6, 1885, and left on the 28th
of the same month. In so short a time it was obviously im-
possible to make anything of the nature of a complete investi-
gation in a subject of such magnitude and difficulty as the

embryology of the Cephalopoda ; it seemed, herefore, that the

opportunities afforded me could best be utilised by collecting

material for subsequent examination. Of this I had an abund-
ant and immediate supply, thanks to the kindly forethought of

your secretary, who had given notice to the authorities of the
station of the nature of the work I had undertaken, so that they

had a quantity of ova ready for my use. The greater part of

my time was spent in extracting embryos from the egg and pre-

serving them in various fluids, and a fairly complete series of

developmental stages of Loligo and a good many embryos of

Sepia were thus obtained. When the young Cephalopods have
reached a stage at which the rudiments of the arms are clearly

visible, it is moderately easy, after a little practice, to extricate

them by making an incision into the egg-membrane with a fine

scalpel ; but previously to this period they so nearly occupy the

whole interior of the egg that it is almost impossible to obtain

them uninjured. A quantity of such eggs I preserved whole by
a method suggested to me by Dr. Jatta, who is at work upon a

monograph of the Cephalopoda of the Bay of Naples. The
strings of eggs are placed whole in weak solution of chromic
acid (about 0'25 per cent.) for a few hours, and then in distilled

water for twenty-four hours, after which they are preserved in

alcohol. The embryos can then be extracted much more readily

than when fresh. Some time was devoted to examining and
drawing the embryos in the fresh condition, and in watching the

process of segmentation in Loligo and Sepia. I observed the

presence of the " Richtungsbliischen " in the former, which, so

far as I am aware, has only been noted in a Russian memoir on
the development of Sepiola by Ussow. A number of blasto-

derms in process of segmentation were preserved according to a

method proposed by Ussow, for the knowledge of which I am
indebted to Dr. Edward Meyer, who kindly translated it for me
from the original. The egg, without removal of the membranes,
is placed in 2 per cent, solution of chromic acid for two minutes,

and then in distilled water, to which a little acetic acid (one

drop to a watchglassful) has been added, for two minutes longer.

If an incision be now made into the egg-membrane the yolk
flows away and the blastoderm remains ; if any yolk still cling

to it, it may be removed by pouring away the water and adding
more. The blastoderms thus prepared show, when appropriately

stained, fine karyokinetic figures, of which I hope shortly to

publish an account. The reduction of the collected embryos to

serial sections and their examination will of course occupy some
time, but I hope in a few months to prepare some account of

the results obtained from them.

Report of the Committee, consisting of Prof. Huxley, Mr.
Sclater, Mr. Howard Saunders, Mr. Thisclton Dyer, and Prof.

Moseley [Secretary), appointed for the pu'pose of promoting the

Establishment oJ Marine Biological Stations on the Coast of the

United Kingdom.—The Committee has received the sum granted

(150/.) from the Treasurer of the Association, and has paid it to

the funds of the Marine Biological Association of the United
Kingdom, as the most direct means of promoting the speedy
establishment of a marine laboratory in a most favourable situa-

tion on the British coast— namely, Plymouth. An excellent site

for a laboratory has been granted to the Marine Biological Asso-
ciation by Government, at Plymouth. A sum of 8000/. has been
raised by subscriptions and donations, the Government has
promised to aid the working of the laboratory by an annual
subsidy, and there is eveiy prospect of success. It is probable
that the building of the laboratory will commence in November.

Re/<ort of/he Committee, consisting of the Rtv. Canon Tristram,

the Rer. E. Lcnvrenee, and Air. jtanvs Glaisher [Seere'ary),

appointedfor the purpose of promoting the Survey of Palestine.—
The Survey of Eastern Palestine has been carried on during the
last year privately by Herr G. Schumacher, C.E., assisted by
Mr. Laurence Oliphai t, who has also furnished the Committee
with valuable notes of personal exploration in the district now
called Junlau—the ancient Gaulanitis. The portion surveyed by
Herr .Schumacher consists of about 200 square miles, and covers

an area previously quite unknown. The map, which is now in

the hands of the Committee, is accompanied by voluminous
memoirs and a great number of sketches, drawings, and plans of
ruins figured for the first time, which it is proposed to publish,

with the memoirs, in October. The map of the Wady Arabah
has been laid down in the Society's sheets ; the geological

memoirs cr mpilcd by Prof. Hule after his expedition of 1883-84
are nearly n ady, anfl will be issued before the end of the year ;

and the Society has been enabled to secure Mr. Chichester Hart's
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Natural Ilistoiy memoir, made from new observations during

the same journey. Tn addition the Committee have received

from Mr. Guy Le Strange, and published, observations and
notes made by him during a recent journey east of Jordan. The
results of the survey, so far as it has been completed, will appear

in a map reduced to a scale of about three miles to an inch,

showing the country on both sides of the river Jordan, instead

of on the western side only. This portion of the work is under

the direction of Col. Sir Charles Wilson, K.C.M.G., F.R.S.

The Society has also issued during the last year a popular

account, by Prof. Hule, of his recent jom-ney, called "Mount
Seir," and reprints of Capt. Conder's popular books, "Tent
Work in Palestine " and " Heth and Moab." Finally, the

Committee have completed the issue of their great work, the
" Survey of Western Palestine," with the last volumes of

"Jerusalem," the " Flora and Fauna," and a portfolio of plates

showing the excavations and their results.

SECTION H
ANTHROPOLOGY

Opening Address by Franxis Galton, F.R.S., etc.,

President of the Anthropological Institute,
President of the Section

The object of the .Anthropologist is pkiin. He seeks to learn

what mankind really are in body and mind, how they came to be
what they are, and whither their races are tending ; but the

methods by which this definite inquiry has to be pursued are

extremely diverse. Those of the geologist, the antiquarian, the

jurist, the historian, the philologist, the traveller, the artist, and
the statistician, are all employed, and the Science of Man pro-

gresses through the help of specialists. Under these circum-

stances, I think it best to follow an example occasionally set by
presidents of sections, by giving a lecture rather than an address,

selecting for my subject one that has long been my favourite pur-

suit, on which I have been working with fresh data during many
recent months, and about which I have something new to

say.

My data were the Family Records entrusted to me by persons
living in all parts of the country, and I am now glad to think

that the publication of some first-fruits of their analysis will show
to many careful and intelligent correspondents that their pains-

taking has not been thrown awaj'. I shall refer to only a part

of the work already completed, which in due time will be pub-
lished, and must be satisfied if, when I have finished this address,

some few ideas that lie at the root of heredity shall have been
clearly apprehended, and their wide bearings more or less dis-

tinctly perceived. I am the more desirous of speaking on
heredity, because, judging from private conversations and in-

quiries that are often put to me, the popular views of what
may be expected from inheritance seem neither clear nor
just.

The subject of my remarks will be "Types and their Inherit-

ance." I shall discuss the conditions of the stability and in-

stability of types, and hope in doing so to place beyond doubt
the existence of a simple and far-reaching law that governs
hereditary transmission, and to which I once before ventured
to draw attention, on far more slender evidence than I now
possess.

It is some years since I made an extensive series of experiments
on the produce of seeds of different size but of the same species.

They yielded results that seemed very noteworthy, and I used
them as the basis of a lecture before the Royal Institution on
February 9, 1877. It appeared from these experiments that the
offspring did «o/ tend to resemble their parent seeds in size, but
to be always more mediocre than they—to be smaller than the
parents, if the parents were large ; to be larger than the parents,

if the parents were very small. Tiie point of convergence was
considerably below the average size of the seeds contained in the
large bagful I bought at a nursery-garden, out of which I selected

those that were sown.
The experiments showed further that the mean filial regression

towards mediocrity was directly proportional to the parental

deviation from it, This curious result was based on so many
plantings, conducted for me by friends living in various parts of
the countrj-, from Nairn in the north to Cornwall in the south,

during one, two, or even three generations of the plants, that I

could entertain no doubt ot the truth of my conclusions. The

exact ratio of regression remained a little doubtful, owing to

variable influences; therefore I did not attempt to define it.

After the lecture had been published, it occurred to me that tlie

grounds of my misgivings might be urged as objections to the
general conclusions. I did not think them of moment, but as

the inquiry had been surrounded with many small difficulties an I

matters of detail, it would be scarcely possible to give a brief

and yet a full and adequate answer to such objections. Also, I

was tlien blind to what I now perceive to be the simple explan-
ation of the phenomenon, so I thought it better to say no more
upon the subject until I should obtain independent evidence.

It was anthropological evidence that I desired, caring only fur

the seeds as means of throwing light on heredity in man. I

tried in vain for a long and weary time to obtain it in sufficient

abundance, and my failure was a cogent motive, together wit'i

others, in inducing me to make an offer of prizes for family

records, which was largely responded to, and furnished me last

year with what I wanted. I especially guarded myself against

making any allusion to this particular inquiry in my prospectus,

lest a bias should be given to the returns. I now can securely

contemplate the possibility of the records of height having been
frequently drawn up in a careless fashion, because no amount of

unbiassed inaccuracy can account for the results, contrasted in

their values but concurrent in their significance, that are

derived from comparisons between different groups of the

returns.

An analysis of the records fully confirms and goes far bej oml
the conclusions I obtained from the seeds. It gives the numerical

value of the regression towards mediocrity as from i to J willi

unexpected coherence and precision, and it supplies me with the

class of facts I wanted to investigate— the degrees of family

likeness in different degrees of kinship, and the steps through

which special family peculiarities become merged into the typical

characteristics of the race at large.

The subject of the inquiry on which I am about to speak was
Hereditary Stature. My data consisted of the heights of 930
adult children and of their respective parentages, 205 in number.
In every case I transmuted the female statures to their corre-

sponding male equivalents and used them in their transmuted

f.-jrm, so that no objection grounded on the sexual difference of

stature need be raised when I speak of averages. The factor I

used was i '08, which is equivalent to adding a little less than

one-twelfth to each female height. It differs a very little from

the factors employed by other anthropologists, who, moreover,

differ a trifle between themselves ; anyhow it suits my data better

than I '07 or I 'og. The final result is not of a kind to be

affected by these minute details, for it happened that, owing to

a mistaken direction, the computer to whom I first entrusted the

figures u ed a somewhat ditTerent factor, yet the result came oat

closely the same.

I shall explain with fulne.-s why I chose stature for the subject

of inquiry, t^ecause the peculiarities and points to be attended to

in the investigation will manifest themselves best by doing so.

Many of its advantages are obvious enough, such as the ease and

frequency with which its measurement is made, its practical

constancy during thirty-five years of middle life, its small depen-

dence on differences of bringing up, and its inconsiderable in-

fluence on the rate of mortality. Other advantages which are

not equally obvious are no less great. One of these lies in the

fact that stature is not a simple element, but a sum of the accu-

mulated lengths or thicknesses of more than a hundred bodily

parts, each so distinct from the rest as to have earned a name by

which it can be specified. The list of them includes about fifty

separate bones, situated in the skull, the spine, the pelvis, the

two legs, and the two ankles and feet. The bones in both the

lower limbs are counted, because it is the average length of these

two limbs that contributes to the general stature. The cartilages

interposed between the bones, two at each joint, are rather more
numerous than the bones themselves. The fleshy parts of ihe

scalp of the head and of the soles of the feet conclude the li^t.

Account should also be taken of the shape and set of many of

the bones which conduce to a more or less arched instep, straight

back, or high head. I noticed in the skeleton of O'Brien, the

Irish giant, at the College of Surgeons, which is, I believe, the

tallest skeleton in any museum, that his extraordinary stature

of about 7 feet 7 inches would have been a trifle increased if the

faces of his dorsal vertebrae had been more parallel and his back

consequently straighter.

The beautiful regularity in the statures of a population, when-

ever they are statistically marshalled in the order of their heights,
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is due to the number of variable elements of which the stature is

the sum. The best illustrations I have seen of this regularity

were the curves of male and female statures that I obtained from

the careful measure uents made at my Anthropometric Laboratory

in the International Health Exhibition last year. They were
almost perfect.

The multiplicity of elements, some derived from one progeni-

tor, some from another, must be the cause of a fact that has

proved very convenient in the course of my inquiry. It is that

the stature of the children depends closely on the average stature

of the two parents, and may be considered in practice as having

nothing to do with their individual heights. The fact was proved

as follows :—After transmuting the female measurements in the

way already explained, I sorted the children of parents who
severally difiered i, 2, 3, 4, and 5, or more inches into separate

groups. Each group was then divided into similar classes,

showing the number of cases in which the children differed I, 2,

3, &c. , inches from the common average of the children in their

respective families. I confined my inquiry to large families of

six children and upwards, that the common average of each
might be a trustworthy point of reference. The entries in each

of the different groups were then seen to run in the same way,
except that in the last of them the children showed a faint

tendency to fall into two sets, one taking after the tall parent,

the other after the short one. Therefore, when dealing with the

transmission of stature from parents to children, the average

height of the two parents, or, as I prefer to call it, the "mid-
parental " height, is all we need care to know about them.

It must be noted that I use the word parent without specifying

the sex. The methods of statistics permit us to employ this

abstract term, because the cases of a tall father being married to

a short mother are balanced by those of a short father being
married to a tall mother. I use the word " parent " to save a com-
plicati m due to a fact brought out by these inquiries, that the

height of the children of both sexes, but especially that of the

daughters, takes after the height of the father more than it does

after that of the mother. My present data are insufficient to

determine the ratio satisfactorily.

Another great merit of stature as a subject for inquiries into

heredity is that marriage selection takes little or no account of

shortness or tallness. There are undoubtedly sexual preferences

for moderate contrast in height, but the marriage choice appears
to be guided by so many and more important considerations that

questions of stature exert no perceptible influence upon it. This
is by no means my only inquiry into this subject, but, as regards

the present data, my test lay in dividing the 205 male parents

and the 205 fem.ale parents each into three groups—tall, medium,
and short (medium being taken as 67 inches and upwards to 70
inches)—and in counting the number of marriages in each poss-

ible combination between them. The result w as that men and
women of contrasted heights, short and tall or tall and short,

married just about as frequently as men and women of similar

heights, both tall or both short ; there were 32 cases of the one
to 27 of the other. In applying the law of probabilities to

investigations into heredity of stature, we may regard the

married folk as couples picked out of the general population at

haphazard.

The advantages of stature as a subject in which the simple
laws of heredity may be studied will now be understood. It is

a nearly constant value that is frequently measured and recorded,

and its discussion is little entangled with considerations of nur-

ture, of the survival of the fittest, or of marriage selection. We
have only to consider the mid-parentage and not to trouble our-

selves about the parents separately. The statistical variations of

stature are extremely regular, so much so that their general con-

formity with the results of calculations based on the abstract law
of frequency of error is an accepted fact by anthropologists. I

have made much use of the properties of that law in cross-testing

my various conclusions, and always with success.

The only drawback to the use of stature is its small variability.

One-half of the population with whom I dealt varied less than
I '7 inch from the average of all of them, and one-half of the
offspring of similar mid-parentages varied less than i"5 inch
from the average of their own heights. On the other hand, the

precision of my data is so small, partly due to the uncertainty

in many cases whether the height was measured with the shoes

on or off, that I find by means of an independent inquiry that

each observation, t.aking one with another, is liable to an error

that as often as not exceeds \ of an inch.

It must be clearly understood that my inquiry is primarily into

the inheritance of different degrees of tallness and shortness.

That is to say, of measurements made from the crown of the

head to the level of mediocrity, upwards or downwards as the

case may be, and not from the crown of the head to the ground.
In the population with which I deal, the level of mediocrity is

6SJ inches (without shoes). The same law, applying with

sufficient closeness both to tallness and shortness, we may include

both under the single head of deviations, and I shall call any
particular deviation a " deviate." By the use of this word and
that of "mid-parentage," we can define the law of regression

very briefly. It is that the height-deviate of the offspring

is, on the average, two-thirds of the height-deviate of its mid-
parentage.

If this remarkable law had been based only on experiments on
the diameters of the seeds, it might well be distrusted until con-

firmed by other inquiries. If it were corroborated merely by
the observations on human stature, of which I am about to

speak, some hesitation might be expected before its truth could

be recognised in opposition to the current belief that the child

tends to resemble its parents. But more can be urged than this.

It is easily to be shown that we ought to expect filial regression,

and that it should amount to some constant fractional part of the

value of the mid-parental deviation. It is because this explana-

tion confirms the previous observations made both on seeds and
on men, that I feel justified on the present occasion in drawing
attention to this elementary law.

The explanation of it is as follows. The child inherits partly

from his parents, partly from his ancestry. Speaking generally,

the further his genealog)- goes back, the more numerous and
varied will his ancestry become, until they cease to differ from

any equally numerous sample taken at haphazard from the race

at large. Their mean stature w-ill then be the same as that of

the race ; in other words, it will be mediocre. Or, to put the

same fact into another form, the most probable value of the mid-

ancestral deviates in any remote generation is zero.

For the moment let us confine our attention to the remote

ancestry and to the mid-parentages, and ignore the intermediate

generations. The combination of the zero of the ancestry with

the deviate of the mid-parentage, is that of nothing with some-

thing, and the result resembles that of pouring a uniform pro-

portion of pure water into a vessel of wine. It dilutes the wine
to a constant fraction of its original alcoholic strength, whatever

that strength may have been.

The intermediate generations will each in their degree do the

same. The mid-deviate of any one of them will have a value

intermediate between that of the mid-parentage and the zero

value of the ancestry. Its combination with the mid-parental

deviate will be as if, not pure water, but a mixture of wine and

water in some definite proportion had been poured into the wine.

The process throughout is one of proportionate dilutions, and
therefore the joint effect of all of them is to weaken the original

wine in a cinstant ratio.

We have no word to express the form of that ideal and com-
posite progenitor, whom the offspring of similar mid-parentages

most nearly resemble, and from wdiose stature their own respect-

ive heights diverge evenly, above and below. He, she, or it,

maybe styled the " generant " of the group. I shall shortly

explain what my notion of a generant is, but for the moment it

is sufficient to show that the parents are not identical with the

generant of their own offspring.

The average regression of the offspring to a constant fraction

of their respective mid-parental deviations, which was first ob-

served in the diameters of seeds, and then confirmed by observa-

tions on human stature, is now shown to be a perfectly reason-

able law wliich might have been deductively foreseen. It is of so

simple a character that I have made an arrangement with one

movable pulley and two fixed ones by which the jjrobable aver-

age height of the children of known parents can be mechanically

reckoned. This law tells heavily against the full hereditary

transmission of any rare and valualile gift, as only a few of many
children would resemble their mid-parentage. Tlie more ex-

ceptional the gift, the more exceptional will be the good fortune

of a parent who has a son who equals, and still more if he has a
son who overpasses him. The law is even-handed ; it levies the

same heavy succession-tax on the transmission of badness as well

as of goodness. If it discourages the extravagant expectations

of gifted parents that their children will inherit all their powers,

it no less discountenances extravagant fears that they will inherit

all their weaknesses and diseases.

The converse of this law is very far from being its numerical
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opposite. Becau=e the most probable deviate of the son is only

two-thirds that of his mid-parentage, it does not in the least

follow that the most probable deviate of the mid-parentage is

§, or l^ that of the son. The number of individuals in a popu-

lation who differ little from mediocrity is so preponderant, that

it is mere frequently the case that an exceptional man is' the

somewhat exceptional son of rather mediocre parents, than the

average son of very exceptional parents. It appears from the

very same table of observations by which the value of the filial

regression was determined, when it is read in a different way,

namely, in vertical columns instead of in horizintal lines, that

the most probable mid-parentage of a man is one that de-

viates only one-third as much as the man does. There
is a great difference between this value of \ and the numer-
ical converse mentioned above of 4 ; it is four and a half

times smaller, since 4^, or %, being multiplied into \, is equal

to f

.

Let it not be supposed for a moment that these figures invali-

date the general doctrine that the children of a gifted pair are

much more Iil<ely to be gifted than the children of a mediocre
oair. What it asserts is that the ablet child of one gifted pair

is not likely to be as gifted as the ablest of all the childrei of

very many mediocre pairs. However, as, notwithstanding this

explanation, some suspicion may remain of a parad jx lurking in

these strongly contrasted results, I will explain the form in which
,he table of data was drawn up, and give an anecdote connected
with it. Its outline was constructed by ruling a sheet into

squares, and writing a series of heights in inches, such as 60 and
under 61, 61 and under 62, &c., along its top, and another
similar series down its side. The former referred to the height

of offsprin,', the latter to that of mid-parentages. Each square

in the table was formed liy the intersection of a vertical column
with a horizontal one, and in each square was inserted the number
of children out of the 930 who were of the height indicated by
the heading of the vertical column, and who at the same time

were born of mid-parentages of the height indicated at the side

of the horizontal column. I take an entry out of the table as

an example. In the square where the vertical column he.ided'

69- is intersected by the horizontal column by whose side 67- is

marked, the entry 38 is found ; this means that out of the 930
children 38 were barn of mid-parentages of 69 and under 70
inches, who also were 67 and under 68 inches in height. I found
it hard at first to catch the full significance of the entries in the

table, which had curious relations that were very interesting to

investigate. Lines drawn through entries of the fame value

formed a series of concentric and similar ellipses. Their common
centre lay at the intersection of the vertical and horizontal lines,

that corresp:)nded to (3%\ inches. Their axes were similarly in-

clined. The points h here each ellipse in succession was touched
by a horizontal tangent, lay in a straight line inclined to the

vertical in the ratio of | ; those where they were touched by a

vertical tangent, lay in a straight line inclined to the horizontal

in the ratio of A. These ratios confirm the values of average
regression already obtained by a different method, of j from
mid-parent to offspring, and of ^ from oflspring to mid-parent.

These and other relations were evidently a subject for mathe-
matical analysis and verification. They were all clearly depend-
ent on three elementary data, supposing the law of frequency
of error to be applicable throughout ; these data being (i) the

measure of racial variability, (2) that of co-family variability

(counting tire oftspring of like mid-parentages as members of the

same co-family), and (3) the average ratio of regression. I noted
these values, and p'lrased the problem in aHstract terms such as a

competent mathematician could deal with, disentangled from all

reference to heredity, and in that shape sub iiitted it to Mr. J.
Hamilton Dickson, of St. Peter's College, Cambridge. I asked
him kindly to investigate for me the surface of frequency of error

that would result from these three data, and the various particu-

lars of its sections, one of which would form the ellipses to which
I have alluded.

I may be permitted to say that I never felt such a glow of

loyalty and respect towards the sovereignty and magnificent

sway of mathematical analysis as when his answer reached me,
confirming, by purely mathematical reasoning, my various and
laborious statistical conclusions with far more minuteness than I

had dared to hope, for the original data ran somewhat roughly,

and I had to smooth them with tender caution. His calculation

corrected my observed value of mid-parental regression from

1 A matter of detail is here ignored whxh has nothing to do with the main
principle, and would only serve to perplex if I described it.

to - the relation between the major and minor axis of the
3 '7'6 ....
ellipses was changed 3 per cent., their inclination was changed

less than 2°. It is obvious, then, that the law of error holds

throughout the investigation with sufficient precision to be of real

service, and that the various results of my statistics are not

casual determinations, but strictly interdependent.

In the lecture at the Royal Institution to which I have referred,

I pointed out the remarkable way in which one generation was

succeeded by another that proved to be its statistical counterpart.

I there had to discuss the various agencies of the survival of the

fittest, of relative fertility and so forth ; but the selection of

human stature as the subject of investigation now enables me to

get rid of all these complications, and to discuss this very curious

question under its simplest form. How is it, I ask, that in each

successive generation there proves to be the same number of men
per thousand who range between any limits of stature we please

to specify, although the tall men are rarely descended from

equally tall parents, or the short men from equally short ? How
is the balance from other sources so nicely made up? The
answer is that the process comprises tw ) opposite sets of actions,

one concentrative and the other dispersive, and of such a char-

acter that they necessarily neutralise one another, and fall into a

state of stable equilibrium. By the first set, a system of scattered

elements is replaced by another system which is less scattered ;

by the second set, each of these new elements becomes a centre

whence a third system of elements are dispersed. The details

are as follows :—In the first of these two stages, the units of the

population group themselves, as it were by chance, into maiTied

couples, whence the mid-parentages are derived, and then by a

regression of the values of the mid-parentages the true generants

are derived. In the second stage each generant is a centre

whence the offspring diverge. The stability of the balance

between the opposed tendencies is due to the regression

being proportionate to the deviation ; it acts like a spring against

a weight.
.

A simple equation connects the three data of race variability,

of the ratio of regression, and of co-family variability, whence,

if any two are given, the third may be found. My observations

give separate measures of all three, and their values fit well into

the equation, which is of the simple form—

.nP- + f-=P\

where-.' = §,/ = 17./= ''S- ,
, i,, r -j

It will therefore be understood that a complete table ot mid-

parental and filial heights may be calculated fom two simple

numbers.

It will be gathered from what has been said, that a niid-parental

deviate of one unit implies a mid-grandparental deviate of 3, a

mid-ancestral unit in the next generation of |, and so on. I

reckon from these and other data, by methods that I cannot stop

to explain, that the heritage derived on an average from the

mid-parental deviate, independently of what it may imply, or of

what may be known concerning the previous ancestry, is only J.

Consequently, that similarly derived from a single parent is only

\, and that from a single grandparent is only yV-

The most elementary data upon which a complete table of

mid-parental and filial heights admits of being constructed are

(I) the ratio between the mid-parental and the rest of the

ancestral influences, and (2) the measure of the co-family

variability.

I cannot now pursue the numerous branches that spring frotn

the data I have given, as from a root. I will not speak of the

continued domination of one type over others, nor of the per-

sistency of unimportant characteristics, nar of the inheritance of

disease, which is complicated in many cases by the requisite

concurrence of two separate heritages, the one of a susceptible

constitution, the other of the germs of the disease. Still less

can I enter upon the subject of fraternal characteristics, which

I have also worked out. It will suflfice for the present to have

shown some of the more important conditions associated with

the idea of race, and how the vague word " type " may be defined

by peculiarities in hereditary transmission, at all events when

that word is applied to any single quality, such as stature. To

include those numerous qualities that are not strictly measurable,

we must omit reference to number and proportion, and frame the

definition thus :— " The type is an ideal form towards which the

children of those who deviate from it tend to regress."

The stability of a type would, I presume, be measured by the
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strength of its tendency to regress ; thus a mean regression from

I in the mid-parents to J in the offspring would indicate only

half as much stability as if it had been to 3.

The mean regression in stature of a population is easily ascer-

tained, but I do not see much use in knowing it. It has already

been stated that half the population vary less than 17 inch from
mediocrity, this being what is technically known as the " prob-

able " deviation. The mean deviation is, by a well-known
theory, I 'iS times that of the probable deviation, therefore in

this case it is i 'g inch. The mean loss through regression is i
of that amount, or a little more than o'6 inch. That is to say,

taking one chilil with another, the mean amount by which they

fall short of their mid-parental peculiarity of stature is rather

more than six-tenths of an inch.

With respect to these and the other numerical estimates, I

wish emphatically to say that I offer them only as being service-

ably approximate, though they are mutually consistent, and with

the desire that they may be reinvestigated by the help of more
abundant and much more accurate measurements than those I

have had at command. There are many simple and interesting

relations to which I am still unable to assign numerical values

for lack of adequate material, such as that to which I referred

some time back of the superior influence of the father over the

mother on the stature of their sons and daughters.

The limits of deviation beyond which there is no regression,

but a new condition of equilibrium is entered into, and a new
type comes into existence, have still to be explored. Let us

consider how much we can infer from undisputed facts of heredity

regarding the conditions amid which any form of stable equilib-

rium, such as is implied by the word " type," must be established,

or might be disestablised and superseded by another. In doing
so I will follow cautiously along the same path by which Darwin
started to construct his provisional theory of pangenesis ; but it

is not in the least necessary to go so far as that theory, or to

entangle ourselves in any questioned hypothesis.

There can be no doubt that heredity proceeds to a consider-

able extent, perhaps principally, in a piecemeal or piebald fashion,

causing the person of the child to be to that extent a mosaic of

independent ancestral heritages, one part coming with more or

less variation from this progenitor and another from that. To
express this aspect of inheritance, where particle proceeds from
particle, we may conveniently describe it as "particulate."

.So far as the transmission of any feature may be regarded as

an example of particulate inheritance, so far (it seems little more
than a truism to assert) the element from which that feature was
developed must have been particulate aho. Therefore, wher-
ever a feature in a child was not personally possessed by either

parent, but transmitted through one of them from a more distant

progenitor, the element whence that feature was developed must
have existed in a particulate, though impersonal and latent, form
in the body of the parent. The total heritage of that parent

will have included a greater variety of material than was utilised

in the formation of his own personal structure. Only a portion

of it became developed ; the survival of at least a small part of

the remainder is proved, and that of a larger part may be inferred

by his transmitting it to the person of his child. Therefore the

organised structure of each individual should be viewed as the

fulfilment of only one out of an indefinite number of mutually

exclusive possibilities. It is the development of a single sample
drawn out of a group of elements. The conditions under which
each element in the sample became selected are, of course, un-

known, but it is reasonable to expect they would fall under one
or other of the following agencies : first, self-selection, where
each element selects its most suitable neighbour, as in the theory

of pangenesis ; secondly, general co-ordination, or the influence

exerted on each element by many or all of the remaining ones,

whether in its immediate neighbourhood or not ; finally, a group
of diverse agencies, alike only in the fact that they are not
uniformly helpful or harmful, that they influence with no constant

purpose—in philosophical language, that they are not teleological

;

in popular language, that they are accidents or chances. Their
inclusion renders it impossible to predict the peculiarities of

individual children, though it does not prevent the prediction of

average results. We now see something of the general character

of the conditions amid which the stable equilibrium that charac-

terises each race must subsist.

Political analogies of stability and change of type abound,
and are useful to fix the ideas, as I pointed out some years ago.

Let us take that which is aftbrded by the government of a colony
which has become independent. The individual colonists rank

as particulate representatives of families or other groups in the
parent country. The organised colonial government ranks as the
personality of the colony, being its mouthpiece and executive.

The government is evolved amid political strife, one element
prevailing here and another there. The prominent victors band
themselves into the nucleus of a party, .additions to their number
and revisions of it ensue, until a body of men are associated
capable of conducting a completely organised administration.

The kinship between the form of government of the colony and
that of the parent state is far from direct, and resembles in a

general way that which I conceive to subsist between the child

and his mid-parentage. We should expect to find many points

of resemblance between the two, and many instances of great

dissimilarity, for our political analogy teaches us only too well
on what slight accidents the character of the government may
depend when parties are nearly balanced.
The appearance of 3 new and useful family peculiarity is a

boon to breeders, who by selection in mating gradually reduce
the preponderance of those ancestral elements that endanger
reversion. The appearance of a new type is due to causes that

lie beyond our reach, so we ouglit to welcome every useful one
as a happy chance, and do our best to domicile and perpetuate
it. When heredity shall have become much better and more
generally understood than now, I can believe that we shall look
upon a neglect to conserve any valuable form of family type as a
wrongful waste of opportunity. The appearance of each new
natural peculiarity is a faltering step in the upward journey of

evolution, over which, in outward appearance, the whole living

world is blindly blundering and stumbling, but whose general

direction man has the intelligence dimly to discern, and whose
progress he has power to facilitate.

THE AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE ^

'X'HE meeting of 1SS5 of the .'\merican Association for
' the Advancement of Science was held at the Ann

Arbor University. The total attendance (according to

Science) of members was not a large one, the number
reaching only to 365 ; the number of papers was 176.

Two changes in the organisation were made ; by one, the

section of histology and microscopy was abolished, as it

has been urged for some time that a special science of

microscopy does not exist, the microscope being rather a

tool to be used by scientific men in various branches.

The other change was in tlie name of the section of

mechanics, the words "and engineering" being added to

the title, that it may be more clearly understood by
Americans that those interested in all branches of

engineering are invited to t.ake part in the proceedings.

As this was the first meeting since the action of the

Government in regard to the Coast Survey, the question

was generally discussed. The matter was referred to a

committee, which offered to a general session of the

Association the following resolutions, which were unanim-
ously accepted :

—
Whereas, The attention of this Association has been called

to articles in the public press, purporting to give—and presum-

,ibly by authority— an official report of a Commission appointed

by the Treasury department to investigate the condition of the

U. .S. Coast Survey Office, in which report the value of a certain

scientific work is designated as "meagre."
And whereas, This Association desires to express a hope

that the decision, as to the utility of such scientific work, may
be referred to scientific men.

Resolved, That the American Association for the Advancement
of Science is in earnest sympathy with the Government in its

every intent to secure the greatest possible efficiency of the

public service.

Raolved, That the value of the scientific work performed in

the various departments of the Government can be best judged

by scientific men.
Resolved, That this Association desires to express its earnest

approval of the extent and high character of the work performed

by the U.S. Coast Survey—especially as illustrated by the

' For early copies of the addresses and papers we are indebted to the

editor of Science.
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gravity determinations now in progress—and to express the hope
that such vakiable work may not be interrupted.

Resolved, That this Association expresses, also, the hope that

the Government will not allow any technical rule to be esta-

blished that shall necessarily confine its scientific work to its

own employes.

Resolned, That in the opinion of the American Association for

the Advancement of Science, the head of the Coast Survey
should be appointed by the President, by and with the advice

and consent of the Senate, should have the highest possible

standing among scientific men, and should command their

entire confidence.

Resolved, That copies of these resolutions shall be prepared
by the general secretary, and certified by the President of the

Association and by the permanent secretary, and shall be for-

warded to the President of the United States, the Secretary of

the Treasury, and given to the press.

Various improvements with the object of securing a
more rapid despatch of business were either suggested
or adopted ; thus members are to be elected by a standing
committee instead of in general session, and it is proposed
to restrict general sessions of the Association to the

beginning and close of the meeting, and to limit the

public reading of committee reports in general session to

such as seem to tlie standing committee specially desir-

able from their interest or importance. The next meeting
will be held at Buffalo, beginning August iS, 1886, under
the presidency of Prof Edward S. Morse, of Salem.
We regret much that it is impossible for us to repro-

duce in full the President's address and the sectional

reports ; the obvious pressure on our space at the present

time will only enable us to refer to a few salient topics.

The President's address was delivered by Prof. J. P.

Lesley, of Philadelphia. We find the following striking

observations on the "dead-work " of science :

—

There is a topic which I think should be frequently considered

by all who engage in scientific pursuits, and by none so earnestly

as by those who are ambitious to reach the higher points of view,

from which to survey and describe those systematic combina-
tions of phenomena which are more or less panoramic : I allude

of course to generalisers or discoverers of natural laws, and the

professional teachers of such laws : while those who deal in

itemised science, the mere observers of isolated facts, discrimin-

ating specimens and naming genera and species in the animal,

vegetable, or mineral worlds, and especinlly such as occupy
themselves with geographical and geological studies in detail,

stand in less need of having it pressed upon their attention,

because in their case it insists upon its own necessity.

I allude to what is technically known among experts as

"dead-work."
This topic has to be treated in the most prosaic style. To

describe dead-work is to narrate all those portions of our work
which consume the most time, give the most trouble, require the

greatest patience and endurance, and seem to produce the most
insignificant results. It comprises the collection, collation, com-
parison and adjustment, the elimination, correction, and re-

selection, the calculation and representation—in a word, the

entire first, second, and third handling of our data in any branch
of human learning—wholly perfunctory, preparatory, and me-
chanical, wholly tentative, experimental, and defensive—without

which it is dangerous to proceed a single stage into reasoning

on the unknown, and futile to imagine that we can advance in

science ourselves, or assist in its advancement in the world. It

is that tedious, costly, and fatiguing process of laying a good
foundation which no eye is ever to see, for a house to be built

thereon for safety and enjoyment, for public uses or for monu-
mental beauty. It is the labour of a week to be paid for on
Saturday night. It is the slow recruiting, arming, drilling,

victualling, and transporting of an entire army to secure victory

in one short battle. It is the burden of dead weight which
every great discoverer has had to carry for years and years, un-

known to the world at large, before the world was electrified by
his appearance as its genius. Let us examine it more closely :

it will repay our scrutiny. Those of you who have been more
or less successfully at work all your lives may get some satisfac-

tion from the retrospect : and those who have commenced
careers should hear what dead-work means, what its uses are,

how indispensable it is, how honourable it is, and what stores of

health and strength and happiness it reserves for them.
My propositions, then, are these :—(l) That, without a large

amount of this dead-work, there can be no discovery of what is

rightly called a scientific truth. (2) That, without a large

amount of dead-work on the part of a teacher of science, he
will fail in his efforts to impart true science to his scholars. (3)

That, without a large amount of dead-work, no professional

expert can properly serve, much less inform and command, his

clients or employers. (4) That nothing but a habitual per-

formance of dead work can keep the scientific judgment in a

safe and sound condition to meet emergencies, or prevent it from
falling more or less rapidly into decrepitude ; and (5) That in

the case of highly-organised thinkers, disposed or obliged to

exercise habitually the creative powers of the imagination, or to

exhaust the will-power in frequently-recurring decisions of diffi-

cult and doubtful questions, dead-work and plenty of it is their

only salvation ; nay, the most delicious and refreshing recrea-

tion : a panacea for disgust, discouragement, and care ; an

elixir vita; ; a fountain of perpetual youth. . . .

First, then, is it so that scientific truths cannot be discovered

without a large amount of preliminary dead-work ? Surely no
one in this assembly doubts it who has established even one
original theory for himself, or won for it the suffrages of judges

capable of weighing evidence. Now the immense disproportion

in numbers between theories broached and theories accepted is

the best proof we could have, not only of the value and necessity

of dead-work, but of the scarcity of those who depend upon it

as a preparatory stage of theorising. And, moreover, not

theories only, but simple statements of fact believed and dis-

believed—that is, finally accepted or finally rejected—exhibit

the like numerical disproportion, and betray a general careless-

ness or laziness of observers ; at all events their manifest lack of

appreciation of the value and necessity of the dead-work part of

observation, which imperatively must precede any clear mental

perception of the simplest phenomenon, before the attempt is

made to establish its natural relationships, and present it for

acceptance as a part of science.

No : dead work cannot be delegated. The man who cannot

himself survey and map his field, measure and draw his sections

properly, and perfectly represent with his own pencil the

characteristic variations of its fossil forms, has no just right to call

himself an expert geologist. These are the badges of initia-

tion ; and the only guarantees which one can oft'er to the world

of science that one is a competent observer and a trustworthy

generaliser. Nor has one become a true man of science until

he has already done a vast amount of this dead work ; nor does

one continue in his prime, as a man of science, after he has

ceased to bring to this test of his own ability to see, to judge,

and to theorise, the working and thinking of other men. But

enough of this.

My second proposition was that no teacher of science can be

successful who does not himself encounter some of the dead work
of the explorer and discoverer ; who does not discipline his own
faculties of perception, reflection, and generalisation, by field-

work and office-work, independently of all text-book assistance ;

who does not himself make at least some of the diagrams, tables,

and pictures for his class-room, in as original a spirit and with

as much precision of detail as if none such had ever been made'

before, and these were to remain sole monuments of the genius

of investigation. What the true teacher has to do first and fore-

most is to wake up in youthful minds this spirit of investigation

at) inilio. The crusade against scholastic cramming promises to

be successful ; but the crusade against pedagogic cramming has

hardly yet been organised. How is the scholar to be made an

artist if the teacher cannot draw-? The instinct of imitation in

man is irresistible. Slovenly drawing on the blackboard

—

sufficient evidence of the teacher's imperfect information and

inaccurate conception of facts, the nature of which he only

thinks he understands—can do little more than raise a cold fog

of suspicion in the class-room, by which the tender sprouts of

learning must be either dwarfed or killed. But even slovenly

diagrams are preferable to purchased ones ; for whatever dimin-

ishes the dead-work of a teacher enervates his investigating,

and thereby his demonstrating, powers, and lowers him toward

the level of his scholars.

Were I dictator I should drive all teachers of science out into

the great field of dead-work ; force them to go through all the

gymnastics of original research and its description, and not per-

mit them to return to their libraries until their notebooks
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were full of their own measurements and calculations, sketch-

maps and farm-drawings, severely accurate and logically classi-

fied, to be then compared with those recorded in the books.

What teachers fail to keep in mind is this : that learning is not
knowledge ; but as Lessing says : Learning is only our know-
ledge of the experience of others ; knowledge is our own. No
man really comprehends what he himself has not created.

Therefore we know nothing of the universe until we take

it to pieces for inspection, and rebuild it for our under-
standing. Nor can one man do this for another ; each must
do it for himself ; and all that one can do to help another
is to show him how he himself has morsellated and recomposed
his small particular share of concrete nature, and inspire him
with those vague but hopeful suggestions of ideas which we call

learning, but which are not science.

My third proposition was that an expert in practical science

can command the respect and confidence of his professional

fellows, and through their free suffrages build up his own repu-
tation in the learned and business worlds, only in exact propor-
tion to the amount of good dead-work to which he voluntarily

subjects himself For, although the most of it is necessarily

done in secrecy and silence, enough of it leaks out to testify to

his honest and diligent self-cultivation ; and enough of it must
show in the shape of scientific wisdom to make self-evident the

fact that he is neither a tyro nor a charlatan. More than once I

have heard the merry jest of the Australasian judge quoted with
sinister application to experts in science. When a young col-

league, just arrived from England, asked him for advice, he
answered : Pronounce your decision", but beware of staling your
reasons for them. Many an ephemeral reputation for science
has been begot by this shrewd policy ; but the best policy to

wear well is honesty ; and honesty in trade means selling what
is genuine, well-made, and durable ; and honesty in science
means, first, facts well proved, and then conclusions slowly and
painfully deduced from facts well proved, in sufficient number
and order of arrangement to exhaust alike the subject and the
observer. Reap your field so thoroughly that gleaners must
despair. Fortify your position, that your most experienced rival

can find no point of attack. Lay your plans with such a super-
fluity of patient carefulness that fate itself can invent no serious

emergency. Demonstrate your theory so utterly and evidently
that it shall require no defender but itself. Die for your work,
that your work may live for ever. Forget yourself, and your
work will make you famous. Enslave yourself to it, and it will

plant your feet upon the necks of kings, and your mere Yes or
No will become a law to multitudes. This is what the dead-
work of science, when well done, does for the expert in science.

My fourth proposition—that only the habitual performance of
dead-work can preserve the scientific intellect in pristine vigour,

and prevent it from becoming stiffened with prejudices, inapt to

receive fresh truth, and forgetful of knowledge already won

—

hardly needs discussion. Human muscles become atrophied by
disuse. Men's fortunes shrink and evaporate by mere invest-

ment. I pray you to imagine what I wish to say, for it all

amounts to this—that the grass will surely grow over a deserted
footpath. Let me hurry to the close of this address, which I

have found too serious a duty for my liking, and perhaps you
also have found it too personal a preachment for yours. One
more suggestion, then, and I have done.

My fifth proposition was that the wearied and exhausted
intellect will wisely seek refreshment in dead-work.
The physiology of the brain is now efficiently well under-

stood to permit physicians to prescribe with some assurance for

its many ills, and to regulate its restoration to a normal state of
health. Its tissues reproduce themselves throughout life if no
extraordinary over-balance of decay takes place, if there be no
excessive and too long-continued waste. For the majority of
mankind, nature provides for the adjustment between consump-
tion and reproduction of brain matter, by the alternations of day
and night, noise and silence, society and solitude ; and also by
the substitution of the play of fancy in dreams, for the work of
the judgment and the will in waking hours. We follow the
lead of nature wlien we seek amusement as a remedy for care.

We bring into activity a rested portion of the brain, to permit
the wearied parts of it to restore themselves unhindered.

In Section A Prof. Newton, of Yale, read a paper upon
"The Effect of Small Bodies passing near a Planet upon the
Planet's Velocity."

The former researches of Prof. Newton upon meteors are
recognised among astronomers as our jirincipal source of

knowledge about the character, distribution, and motion of
these minute bodies with which the solar system is filled,

especially those which strike our atmosphere and are burned up
as meteors. The possible effect of these upon the rotation of
the earth, and the revolution of the earth and moon in their

orbits, has been subjected to elaborate investigation at the hands
of several mathematical astronomers. The recent publications

of Mr. Denning, of Bristol, claiming the fixity of long-continuing
radiant points of meteor streams, have raised the question of the

existence of broad streams of meteoroids moving swiftly through
stellar space outside of solar attraction ; and any new investiga-

tion bearing upon any of these points is more than usually

timely. In this paper Prof. Newton has discussed the effect

upon the earth's motion of those bodies which do not pass near
enough to the earth to be drawn into its atmosphere, but still

near enough to be drawn out of their course, and swung for a

time in hyperbolic orbits around it. He began by saying that

the results of the investigation might perhaps be considered
negative as far as measurable quantities in the solar system are

concerned, but that they had a mathematical interest, and might
possibly have a bearing upon somewhat similar questions in

molecular physics, like the kinetic theory of gases. The mathe-
matician and astronomer must be referred to the paper itself,

and the results of popular interest may be briefly summarised as

follows :—Considering, first, the case of a cylindrical stream of

small bodies evenly distributed, and all moving in the same direc-

tion with a common velocity past the earth supposed to be in the

a.'ds of the cylinder, it is shown that they will communicate to the

earth in each unit of time a velocity along the axis : (i) that is

proportional to the density of the group
; (2) that decreases as the

velocity increases nearly inversely as the square ot the velocity ;

(3) that increases as the logarithm of the radius of the cylinder,

the radius being measured by a unit differing from the earth's

radius by a small quantity, which is a function of the velocity.

Second, in the case of a widely-extended group of small bodies

evenly distributed in space, and having speeds all equal, but

directed towards points evenly distributed over the celestial

sphere with the earth moving in a right line through them, it is

shown that, for those which do not strike the earth, but only

affect it by their attraction, the effect will be an exceedingly

minute acceleration of the earth's motion, if the latter 2.r/t'.f.f than
thai of the bodies, even though the group is infinite in extent. If

the earth's velocity is greater than that of the bodies, their total

effect will consist of two parts : a very minute retardation of the

earth's motion, depending in amount upon the absolute velocity

of the bodies ; and another retardation depending upon the

assumed extent ofthe group. In crnclusion, the effect of bodies

striking the earth or moon is manifold greater than that of those

ovAy passing near ; and since it has before been shown that any
admissible magnitude of meteroids would make the effect upon
the moon's mean motion of those which strike it only a minute
fraction of the observed acceleration, still less can any action of

those passing near the moon have any appreciable effect.

Papers were also read by Prof Harkness on the flexure of

transit instruments ; by Prof Hough, describing some improve-
ments recently introduced in the printing chronograph, first

designed and brought into use by himself at the Dudley Observa-

tory in 187 1, by Prof. Burkitt Webb, describing a method of

using polar coordinates, by transferring the origin from the centre

to the end of the unit radius, thus substituting {r - I) for r, and
then using the length of the arc and the distance out from its

end upon the radius vector, as -v and y are used in rectangular

coordinates. He found this a very convenient transformation in

the application of polar coordinates to the discussion of Amsler's

planimeter ; and, pointing out, that by substituting infinity for

unit-radius in the equations thus transformed, they were reduced

to those of rectangular coordinates, he thouglit this transforma-

tion of polar coordinates might be found generally useful.

In this section also Mr. Rockwell presented some results of

his observations for time and latitude with the almucantar, an

instrument devised by Mr. Chandler, of the Harvard College

Observatory, a year or two ago, which promises at least to

furnish an entirely new and radically different method of attack-

ing the question of absolute positions of the stars, and very

probably far to surpass all others in accuracy, on account of its

freedom from systematic errors. The results thus far published by
Mr. Chandler seem fully to confirm all that was expected of the in-

strument ; and it is probably not too much to say, that it is the most

important addition of the present century to the instruments and
methods used in the determination of absolute star positions.
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The sources of systematic error would seem to be almost wholly
reduced to those of varying personal equation in the observation

of transits at all speeds and at all inclinations and directions over

horizontal wires, and to possible systematic difference in atmo-
spheric refraction in different azimuths. Mr. Rockwell exhibited

some results, simply copied from his observing-books, illustrat-

ing the methods of reduction for time and latitude observations,

and showing the degree of accuracy that can be attained by the

instrument in both these directions. They served to show that

the instrument when duplicated will give equally good results

with the one first constructed ; and their consideration gave rise

to a very interesting discussion, participated in by many
members, as to the character of work the instrument might be
expected to do, in the course of which Mr. Rockwell answered,
in a very entertaining way, many questions, put by various

members, as to the details of observing and reducing, which were
not before clearly understood on account of the novelty of the

work. One of the most important problems which the instru-

ment is specially adapted to investigate, and one which we hope
Mr. Chandler will soon find time to undertake, is the determina-
tion of the declination of fundamental stars south of the equator,

tying them to northern stars at corresponding zenith-distances

below the pole. This would seem to be by far the best, perhaps
the only, method of connecting these together in a way that

shall be free from systematic error.

In tlie Physical Section, the first paper read was by Prof.

Langley, on the spectra of some sources of invisible radiations,

and on the recognition of hitherto unmeasured wave-lengths.
This was followed by one by Mr. Brashear on a practical

method of working rock-salt surfaces for optical purposes.

Prof. H. S. Carhart presented a paper on surface transmission
of electrical discharges, which was an ingenious revision of
work by Prof. Henry. Prof. E. L. Nichols presented some
further notes on the chemical behaviour of magnetic iron, a
continuation of work described in a paper at the Philadelphia
meeting. Major H. E. Alvord of Mountainville, New York,
presented the results of telemetric observations at Houghton
Farm. This is a method by which changes in temperature are
transmitted and recorded electrically ; and Major Alvord's
results show that, «ith increasing experience, the records fol-

lowed more and more satisfactorily the observations made on
the mercurial thermometer.

Prof. T. C. Mendenhall called attention to the modifications
and improvements already made or desired in electrometers,

especially with reference to their use in observations on atmo-
spheric electricity. Observations of this kind Iiave been made
regularly for the last year or two ; but, as Prof. Mendenhall
well said, the meaning of the variations recorded is still a
mystery. Prof. A. E. Dolbear read three papers : in one he
described a method of studying contact-theory of electricity by
means of the telephone. He has found that a click is produced
in the telephone every time the circuit is broken between two
heterogeneous materials, as copper and zinc. lo another paper
he referred to his success in employing a Bernstein incandescent
lamp for projection purposes ; and in the third he described a
new galvanic element of high electromotive force and great
constancy, consisting of carbon in a saturated solution of
bichromate of potash, and sulphuric acid and zinc in a saturated
solution of ammonic chloride ; nitric acid could be used in place

of sulphuric. Mr. A. J. Rogers presented a paper on electro-

lysis of the salts of the alkaline earth.

Prof. E. D. Nicholls has, by means of a spectro-photometer,
described at a previous meeting, compared the spectrum of the
unclouded sky with that of the light reflected by magnesium
carbonate, illuminated by direct sunlight.

Prof. Wead exhibited a combined spectro-photometer and
ophthalmospectrcscope.

In the Chemical Section Prof. Nichols delivered an address
on chemistry in the service of public health. Amongst the
papers are :— Prof. Noyes, on para-nitrobenzoic sulphuride ;

Dr. Wiley, on a method of estimating lactic and acetic acid in

sour milk or iouiiiiss ; Mr. Young, on the thermo-chemical
reaction between potassic hydrade and common alum. A gene-
ral discussion took place on the question of what is the best

initiatory work for students entering upon laboratory practice,

and also. To what extent is a knowledge of molecular physics

necessary to one who would teach th;oreticaI chemistry?
In the Section of Mechanical Science Prof. Webb delivered

an address on the second law of thermo-dynamics. Mr. Wagner
presented an elaborate paper on electric light tests, giving an

account of his work in testing the efficiency of two electric -light

plarits. Prof. Cooley explained and illustrated a method of
testing indicator-springs. Prof. Thurston's paper on cylinder
condensation is described as being of great scientific and prac-
tical value.

In the Section of Geology and Geography the address was by
Prof. Edward Orton, and the subject, Problems in the study of
coal, with a sketch of recent progress in geology. There were,
in all, twenty-seven papers in this Section, none being geo,?ra-
phical. Stratigraphy received the lion's share of attention, the
most important paper on this subject being one by Prof. Henry
S. Williams.

The address to the Biological Section was by Dr. Wilder, on
Educational Museums of Vertebrates.
The Section opened with two papers by Prof. L. E. Sturte-

vant as the result of observations and experiments at the New
York agricultural experiment station. The first, on the hybrid-
isation and cross-fertilisation of plants. In the second

—

"Germination Studies "—the author gives, as a result of many
trials with commercial seeds of our common plants, that very
extended series of trials must be made with each species in order
to obtain the desired accuracy in results.

An interesting paper on the biological deductions from a com-
parative study of the influence of cocaine and atropine on the
organs of circulation, by Dr. H. (J. Beyer, U.S.N., was read
before the Section.

" On the Brain and Auditory Organs of a Permian Theomorph
Saurian " was the title of an interesting paper by Prof. E. D.
Cope. The author called special attention to the morphology
of the brain, the character of the cranial walls and the auditory
apparatus.

The disputed question of the bisexuality of the pond-scums
(Zygnemacea;) was discussed by Prof. C. E. Bessey, of the
University of Nebraska, who concluded that these organisms do
not possess true bisexuality.

" On the Process of Cross-fertili-ation in Campanula ameti-
cana" was the title of a paper presented by C. R. Barnes.
A paper on aquatic respiration iu soft-shelled turtles (Aspido-

nectes and Amyda) was presented by Profs. Simon H. and S.

Phelps Gage as a contribution to the physiology of respiration in

vertebrates.

Prof. C. E. Bessey read a paper on the inflorescence of
Cuscuta glom'.rata.

Prof. Gage addressed the Section (G) on Microscopy and
Histology on the limitations and value of histological investiga-

tion, and Mr. Dall discoursed to the Anthropological Section
on the native tribes of Alaska. The papers in this section were
very numerous, many of great interest, and all naturally devoted
to anthropological questions connected w ith the North American
continent.

NOTES
The National Sanitary Congress commenced its autumn

meeting at Leicester on Tuesday, when the president. Prof. De
Chaumont, F.R. S., gave an address on the work of the Sanitary

Institute.

The portrait of the late George Bentham, subscribed for by
several of his friends, has been presented to the Herbarium,
Royal Gardens, Kew, on behalf of the subscribers, by Sir John
Lubbock. The picture is a successful reproduction, by Miss
Merrick, of the original in the possession of the Linnean

Society.

We regret to notice the death of M. Breton des Champs, one of

the French Government engineers, a mathematician and scientific

writer who played a prominent part in connection with the

Newton forgeries. In combination with his friend Leverrier,

M. Breton des Champs exploded these frauds, which were so dis-

graceful to the good name of the French Academy of Sciencer.

He discovered the books from which the so-called "forger with

long ears " had copied the assumed letter sold to M. Chasles.

The Essex Field Club will hold its sixth annual cryptogamic

and botanic meeting in Epping Forest on Friday and .Saturday,

October 2 and 3. On the Saturday afternoon and evening there
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will be an exhibition of fungi and other plants, fresh and pre-

served, with micro-objects ; and papers will be read by Dr-

Wharton and Mr. Worthington Smith. The following botanists,

among many others, are expected to be present, and will act as

"referees " in various departments of plant-lore :— Prof. Boulger,

Dr. Braithwaite, Dr. M. C. Cooke, Rev. J. M. Crombie, Rev.

Canon Du-Port, Messrs. J. L. English, Henry Groves, F. J.

Hanbury, E. M. Holmes, David Houston, A. Vaiighan Jenn-

ings, Frederick Oxley, W. W. Reeves, Worthington G. Smith,

C. A. Wright, Dr. Spurrell, Dr. H. T. Wharton, &c. Thoic

wishing to attend should communicate with the hon. secretary

,

Mr. W. Cole, Buckhurst Hill, Esse.x, who will forward pro-

grammes giving full particulars.

The Trustees of the Gilchrist Lectures Fund have arranged

for courses of six lectures in each of five Lancashire towns

—

Blackburn, Lancaster, Chorley, Colne, and Padiham, and for

similar courses in Greenock, Paisley, Stirling, Alloa, and Kil-

marnock—all to be delivered during October and December.
No lectures will be given during November in consequence of

the General Election in that month. The lecturers entrusted

with the work are : Prof. R. S. Ball, Rev. W. H. Dallinger,

Prof W. C. Williamson, Dr. Andrew Wilson, and Mr. W.
Lant Carpenter. Each course includes three lectures on bio-

logical and three on physical subjects, oxyhydrogen lantern illus-

trations being freely used, and in some cases experiments also.

As usual the charge for admission will be one penny, and the

largest available rooms are secured for the lectures, special

measures being taken to insure the attendance of working men.
There will probably be similar courses in five Midland towns in

the spring.

We are informe d that the vacant Chair of Physics and
Engineering in University College, Bristol, has been filled by
the appointment to the post of Prof. John Ryan, M.A., King's

College, Cambridge, D.Sc. Lond on, and Member of the Insti-

tute of Mechanical Engineers. Dr. Ryan, who is a practical

engineer, has hitherto held the appointment of Professor of

Mechanics and Engineering in University College, Nottingham.
At Bristol he succeeds Prof Thorn pson, now Principal of the

Finsbury Technical College, and Prof. Hele Shaw, recently

appointed to the Professorship of Engineering in University

College, Liverpool.

Mr. F. C. Lehmann, a German botanist, who has travelled

or over ten years in Central and South America for the purposes
of scientific researches, has arrived safely at Panama, from
Europe, which he lately visited in order to arrange with other

scientific colleagues to assist him in the classification of his ex-

tensive collection of objects of natural history. Mr. Lehmann
was about to proceed to the Cauca, where he intends to remain
for several years, with his domicile in Popayan. He proposes
the continuation of former labours and minute researches into

the botanico-geographical conditions of the Flora of Tropical

America.

The exceedingly unusual character of the following announce-
ment, coming from the United States, will attract attention.
We take it from Scieitce-.—^On account of the lack of funds
necessary to maintain its activity, the Astronomical Observatory
of Beloit College, Wisconsin {Prof. J. Tatlock, jun., director),

has been closed."

The experiments for the electrical illumination of the Palais
Royal are very successful. The number of incandescent lights

used is 150. The TheAtre Fran9ais, Theatre du Palais Royal,
and Council of State have agreed to the deed of agreement
signed by the shopkeepers, so that thousands of lamps will soon
be in operation. But before taking a final decision, the sub-
scribers are trying every description of incandescent lamp.

A SERIES of science lectures has commenced at the Royal

Victoria Hall, Waterloo Bridge Road, and promises to be as

successful as any previous one. On September 29, W. J.

Harrison, F.G.S., will lecture on "Stone Tools and the Men
who used them." On October 6, Mr. A. H. Fison will lecture

on "Some Other Worlds." On October 13, Prof H. G.

Seeley, F.R.S., will lecture on "Coal."

We learn from the London and China Telegraph that a work on

which Dr. Dudgeon of Peking has been engaged for upwards of

ten years, has just been issued in eighteen Chinese volumes. It

comprises a translation of Gray's "Anatomy" and Holden's

"Osteology." There are in addition two volumes of plates,

comprising 600 cuts, which have occupied the time of two men
for two years and a half The whole of these cuts have been

made at the expense of the Chinese Foreign Ofiice, and the

work has been published in a series issued by the Foreign

Language College at Peking. It is proposed to establish in

connection with this college a medical school and hospital to

provide proper practitioners for the service of the army, navy,

and palace.

A REPORT on carp-culture in China has been made by Dr.

Macgowan to the Carp-Culture Association of the United States.

Pisciculture, it appears, was cultivated at a very early period,

being regarded as a branch of agriculture. The carp is, of all

fish, the most frequently reared by artificial means in China, but

nearly every species of CypriniJic, bream, tench, roach, gold-

fish, &c., is so raised. A treatise on fish-rearing has been at-

tributed to a Minister of the fifth century before our era, b.it it

it appears to have been really written eight centuries later. The
work says that of the five modes of rearing animals by far the

most productive and valuable is fish-breeding. The pond used

for this purpose (it goes on) should be .an acre in extent (the

depth is usually less than eight feet), and nine stone islets, each

having eight inlets or bays, a yard below the surface of the

water, should be constructed in it ; then twenty gravid carp and

four males, each three feet long, are to be deposited in it noise-

lessly in the month of March. Two months later a turtle should

be placed in the pond, two months later a couple, and after a

like period three more. By this time there will be 360 carp.

The turtles are to prevent their being transformed into dragons

and flying away. The object of the islets and bays is to afford

greater space for the fish in their sinuous voyages, for the

more a fish travels the fatter and bigger he becomes. The
Chinese author then makes the following calculation : in the

following year the pond will be found to contain 150,000 carp

I foot in length, 450,000 3 feet, 10,000 2 feet. In the third

year 100,000 i foot, 50,000 2 feet, 50,000 3 feet, and 40,000

4 feet. A thousand of those that are 2 feet in length should be re-

tained for replenishment, and all the rest be sent to market. In

another year their number will exceed all calculation, and they

require no feeding, hence the value of carp culture. All the

varieties, we are told, come from the black species. Those

destined to become white change to silver or yellow, while the

others turn first red and then golden. Some of the white sort

are so nearly transparent that their viscera are visible. Much
of the art of rearing them consists in affording due amounts of

.^hade and sunshine in the course of their growth, and in changing

their water, not more than half of which is to be removed every

fourth day. In the earliest times the practice, which continues

to-day, was introduced of planting mulberries on the margins on

which apiaries were placed, the droppings from which fed the

fibh, while the leaves of the trees first nourished silkworms aud

then goats. These droppings are said to impart a peculiar

flavour to the fish.

A CONSIGNMENT of soles and brill has lately been despatched

by the National Fish Culture Association to the American
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Goveinment as a. slight recognition of the presentations of ova

made by them to this country. There is a great dearth of flat

fishes in the United States, and at the instigation of the Com-
missioners of Fish and Fisheries many attempts have been made
to forward young specimens for propagation from England.

Hitherto these efforts have not met with success, it being exceed-

ingly difficult to transmit live soles, as they are less tenacious of

life than their congeners. We hope that Prof. Baird, who has

received notice of the despatch of this valuable gift, will not be

again disappointed. The fish have been placed in charge of an

experienced pisciculturist, who will accompany the s.s. Republic,

by which vessel they have been sent, and who will bring back a

number of American species with a view to acclimatising them

in this countiT.

The Royal Commissioners of the Colonial Exhibition, to be

held next year at South Kensington, have issued circulars to the

Governors of our Colonies requesting them to send the various

species of fish indigenous to their respective countries for exhi-

bition. Special preparations w-ill be made at the close of October

for receiving them. The arrangements will necessarily be of an

elaborate nature, as the tanks will have to be constructed in such

a manner as to provide for the exigencies of each species and the

regulation of high and low temperatures according to the

climatal necessities of the fish.

Special interest is just now centred at the Aquarium in

the incubation of the ova of some of the dogfish which have

recently spawned. The eggs, which resemble filbert nuts in

shape, are to be seen in a special tank, which presents a sight of

much edification. The formation of the fish inside the ova is

plainly perceptible, every part of them being appar'ent. The

fish in the Aquarium are now being fed at 6 o'clock, partly on

a new dietary specially invented by Mr. W. Burgess, of Malvern

Wells.

The Marquis of Lome has successfully planted some whitefish

in a specially constructed lake on the Isle of Mull. The fish

form part of those reared by the National Fish Culture Associa-

tion this year. His Lordship reports that the fish are doing

well.

At a lecture delivered by Mr. W. Oldham Chambers, F. L. S.,

at the Hull Town Hall last week on fish culture, living speci-

mens of the whitefish and other foreign species of fish were

exhibited, and excited much interest amongst the audience.

A RECENT Bulletin of the United States Fish Commission

contains the following interesting account of the destruction of

young trout by mosquitoes : "In the middle or latter part of

June, 1SS2, I was prospecting on the head-w'aters of the

Tumichie Creek, in the Gunnison Valley, Colorado. About

9 o'clock in the morning I sat down in the shade of some

willows that skirted a clear but shallow place in the creek. In

a quiet part of the water where their movements were readily

discernible, were some fresh-hatched brook or mountain trout,

and circling about over the water was a small swarm of

mosquitoes. The trout were very young, still having the

pellucid sack puffing out from the region of the gills, with the

rest of the body almost transparent when they would swim into

a portion of the water that was lighted up 'by direct sunshine.

Every few minutes these baby trout—for what purpose I do not

know, unless to get the benefit of more air—would come to the

surface of the water, so that the top of the head was level with

the surface of the water. When this was the case a mosquito

would light down and immediately transfix the trout by inserting

its proboscis, or bill, into the brain of the fish, which seemed

incapable of escaping. The mosquito would hold its victim

steady until it had extracted all the Ufe juices, and when this

was accomplished, and it would fly away, the dead trout would

turn over on its back and float down the stream. I was so
interested in this before unheard-of destruction of fish that I

watched the depredations of these mosquitoes for more than half
an hour, and in that time over twenty trout were sucked dry and
their lifeless bodies sent floating away with the current. It was
the only occasion when I was ever witness to the fact, and I
have been unable by inquiry to ascertain if others have obsen'ed
a similar destruction of fish. I am sure the fish were trout, as

the locality was quite near the snow line, and the water was very
cold, and no other fish were in the stream at that altitude.

From this observation I am satisfied that great numbers of trout,

and perhaps infant fish of other varieties in clear waters, must
come to their death in this way ; and if the fact has not been
heretofore recorded it is important to those interested in fish-

culture."

A TELEGRAM from Rome, September 21, states that repeated
shocks of earthquake have occurred in Benevento. The in-

habitants are terror-stricken, and are encamped in the open
country.

The Russian Official Messaigcr states that the city of

Namangan, in Ferghana, has been visited all through the
summer by repeated shocks of earthquake, which have hitherto

been of very rare occurrence there. The strongest shocks took
place on April 17 and August 4, but no very serious conse-

quences resulted.

On September I2, at 9.30 p.m., a magnificent meteor passed
over the city of Stockholm, going from south to north. Its light

was very brilliant. On account of the limited area of observa-

tion it was impossible to tell whether it burst near the city

or not.

During the month of August enormous swarms of ants

passed over the town of Solothurn in Switzerland. They came
from the Jura mountains, and formed a cloud, consisting of

seventy-five perpendicular columns, in which the ants circled

around in spiral form. The swarm lasted for twenty minutes,

the height of the cloud being upwards of ninety feet. Millions

of them fell to the ground, however, without making any visible

change in the phenomenon.

According to ihe Bergen Adresselilad, fishermen at the island

of Mogster, on the coast of the province of Bergen, on the west

coast of Norway, have lately seen large floating blocks of ice at

sea, which are believed to be parts broken off from icebergs in

the North Atlantic. Such a phenomenon has never before been

observed in these parts.

The Swedish journal Norrbotlciis Kmiren states that the

water is falling rapidly in the Gulf of Bothnia, a phenomenon to

which we have on several occasions referred. As a further

proof of this the journal states that a stone in the archipelago by

the coast which fifty years ago at lowest tide was barely visible

above water is now at mean tide three feet above it.

We have pleasure in noticing the issue of No. 43 of the first

part and Nos. 29-31 of the second part of the well-known
" Encyklopaedie der Naturwissenschaften " from the house of

Eduard Trewendt, Breslau. The former brings forward Dr. A.

Reichenow's " Handworterbuch der Zoologie, Anthropologic,

und Ethnologie," from article " Heteronereis " to " Icteridee."

Among other articles embraced within this interval are valuable

contributions on the development of the organs of hearing

by Prof. Griesbach ; on " Hyjinotismus," by Prof. Gustav

Jiiger J
on " Januten," " Japaner," "Javanen," by Dr.

von Hellwald ; on " HissarliU," " Hohlefels," " Hohl-

keit," by Prof. Mehlis. Nos. 29 and 31 of the second

part, again, continue the " Handworterbuch derChemie," while

the 30thnumber continues the " Handworterbuch der Mineralogie,
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Geologic, imd Palaontologie." The two chemical numbers treat

with all the fullness and thoroughness characteristic of this

estimable work " Dichte," " Didym," "Diffusion," " Dinte,"
" Diphenylverbindungen," "Dissociation," "Diinger," and
" Eisen," and the accompanying woodcuts illustrating any diffi-

cult experiments in the text add materially to the practical value

of the articles. The new number, finally, of the Mineralogical,

Geological, and Palssontological Dictionary contains important

contributions on " Reptilien " and " Rhizopoden," by Rolle ;

on "Saize," by Kenngott ; on " Schichtenlehve " and
" Schwankungen im Niveau vom Meer und Festlande," by
von Lasaulx—articles distinguished not more by fullness and

compactness of matter than by clearness of dan. ne

With unflagging vigour and learning the new Italian quarterly,

La Nuova Scienza, prosecutes the mission it has undertaken of

building up an exact philosophy on the foundation of the natural

and historical sciences. In the last number for June, 1885, the

articles of chief interest, all contributed by the indefatigable

editor, Prof. Enrico Caporali, are : Modern Italian thought,

German anticlerical evolution, and the Pithagoric formula in

cosmical evolution. The last-mentioned paper deals with the

evolution of gravitation, of heat, of electricity, chemical affinity,

lower organic force, higher organic force, sentient force, social

authority ; fatalist and free evolution. It is held in general that

all evolution is due more to internal energy than to outward
conditions, in opposition to Herbert Spencer's theory of .me-

chanical causes.

The address of Mr. W. H. Dall, vice-president to the Anthro-
pological Section of the American Association for the Advance-
ment of Science at Ann Arbor, last month, has been printed as

a separate pamphlet. The subject of the address was "The
Native Tribes of Alaska."

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey [Macncui cynomolgiis i )

from India, presented by Mr. A. Cornet ; a Red Kangaroo
(Macropus rufus 9 ) from Australia, presented by Mr. G.
Wylie ; a Bonelli's Eagle {Nisaettisfasciatus) from North Africa,

presented by Capt. W. R. Taylor, s.s. Empusa ; two Tawny
Owls {Syrnium aluco), European, presented by Mr. H. Lee ; a

Nightjar (Caprimulgus europaus), European, presented by Mr.
Cuthbeth Johnson ; a Robben Island Snake {Coyonella fhocarum)
from South Africa, presented by the Rev. G. H. R. Fisk,

C.M.Z.S. ; seven Blue-bearded Jays (Cyanocomx cyanopogon)

from Para, purchased ; a Beisa Antelope {Oryx lidsa 9 ), born
in the Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, SEPTEMBER 27 TO OCTOBER 3

(For the reckoning of time the civil day, commencing at
Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greemvich on Sept. 27

Sun rises, sh. 56m. ; souths, lih. 50m. Sl'Ss. ; sets, I7h. 46m.
;

decl. on meridian, 1° 48' S. : Sidereal Time at Sunset,
i8h. 13m.

Moon (three days after Full) rises, igh. om.* ; souths, 2h. Im.
;

sets, gh. :3m. ; decl. on meridian, 10° 42' N.

Planel Rises Souths .Sets Dfrl. r,n mprMian

Mercury
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in the Austrian Triangulation, communicated a table calcu-

lated by him, which would shortly be published, a table which
materially lightened the approximate calculation of an eclipse

for a particular spot on the surface, according to Oppolrer's

elements.

Prof. Weiss then communicated the publication of the second
volume of the Annals of the Vienna Observatory, and followed

this up with the remark that the irieridian circle, which was sixty

years old, was now veiy much in need of repair ; but, unfortu

nately, there was no money at disposal for this purpose.

After the President had o :ened the second sitting at ten

o'clock on August 20, he communicated a report on the photo-

graphic mapping of all the stars of the " Bonner- Durch-
musterung" which Gill (of the Cape Observatory) had begun,

and of which about 100 plates were already to hand. The
time taken for the exposure of each plate amounted on an
average to one hour.

After various deliberations of a more private character the

discussion turned en Resolution VI. of the ISIeridian Conference of

Washington. The President declared emphatically that the

question could be considered in this assembly only from an
astronomical standpoint. The question was simply whether it

were desirable for the astronomer to tr.insfer the beginning of

the day to midnight, and to this question the discussion should be
restricted. At the outset the President announced that the Com-
mittee of the Society, with the exception of one member not

present (Oppolzer)—that is, in the proportion ofseven to one—had
voted against the adoption of the proposal.

Staatsrath Struve (frim Pulkowa) at once opposed the

restriction advanced by the President, which, he thought,

involved a one-sided treatment of the matter. It w'as to their

advantage, he asserted, not to seclude themselves from the rest

of the world. Magnetic and meteorological observers, he said,

counted their day from midnight. Many astronomers, more-
over, he continued, worked by day, and most observations were
made between six and twelve in the evening. The change was
defended by men eminent in science. The reform assuredly

met a deeply- felt want. The question was " Should they make
this sacrifice or not ?

"

Prof. Sporer, of Potsdam, mentioned that he always counted

his observations from midnight.

Prof. Newcomb, of Washington, spoke at considerable length

on the question, and rather against than in favour of the adoption

of the proposal of universal time.

Prof. Weiss, of Vienna, was of opinion that the sacrifices

demanded of astronomers by this reform were loo great, and that

the advantages were more than counterbalanced by the disad-

vantages. He laid stress on the fact that astronomers were
wont to make their calculation of time from the moment when
the time-determining object — the spring point — the mean
sun—passed the meridian. That was also the true point of

commencement. The observations which were of interest to the

public at large, might be given in universal time, whereas with

their more esoteric observations they might adhere to the old

reckoning. The astronomer should keep by himself, and pay
no attention to claims of intercourse.

Prof. Safarik, of Prague, said, " Why should we make a

sacrifice on behalf of the public that feels no concern with our
labours?"

Prof. Kriiger, of Kiel, thought that altogether there were but

few necessary points of relation between the astronomer and the

public—points, however, which could be readily taken account
of if the public desired it.

Dr. Duner, from Lund, argued that by a change of date it

would be impossible not to make a sudden break in astronomical

labours that had hitherto been carried on uninterruptedly, to

whatever time of day or night the commencement of the day was
transferred. He concluded by expressing his opinion that the

sacrifices demanded were too great.

Geheimrath Auwers expressed himself as personally opposed
to the change, principally in order to avoid a discontinuity in

the calculation of time which might, later on especially, lead to

sen ible errors.

Prof. Bakhuyzen, of Leiden, was refused a hearing, because
he wanted to speak of seamen, who have the reform specially at

heart.

Staatsrath Struve remonstrated against this proceeding, and
argued that the question ought not to he treated onesidedly. At
the Washington Conference seamen had the majority of repre-

sentation, and opinion had there b^en almost unanimously

expressed in favour of the reform. He was swayed by the

desire of rendering astronomy useful to the rest of the

world.

Prof. Gylden, of Stockholm, argued that the change must give

rise to vexatious errors unless it were universally carried out on
one line. As the realisation of this idea was, however, more
than could be looked for at "present, he would now have to vote

against the universal time. He believed, nevertheless, that in

twenty or thirty years hence the majority of astronomers would
be in favour of the universal time.

Prof. Tietjen, of Berlin, thought that in the Berlin Year-
Book at all events, no such change would find place before

1900.

Staatsrath Struve maintained that in the Royal Astro-

nomical Society the majority were in favour of the universal

time.

Dr. Pechule, of Copenhagen, was also of opinion that

it would be well for astronomy to accommodate itself to

the rest of 'the world ; but only when all were of one mind
should the innovation be simultaneously and universally intro-

duced.

Prof. Folic, of Brussels, thought that in all reforms there

were some stragglers, and in his opinion it was the duty of
astronomers energetically to take the initiative in the good
cause.

After some recapitulatory observations of the President the

discussion closed. No resolution whatever was passed on the

subject.

It may be worth while mentioning here in respect of this

subject that in the reading of the protocol it was affirmed that

all the members of the Committee who were present were opposed
to the adoption of the universal time. Objecting to this declara-

tion. Dr. Pechule stated that Prof. Gylden had only voted
against the immediate adoption, while he entirely approved the

principle of the proposed reform. 1 he protocol had accordingly

to be altered so as to give effect to this statement.

T he series of scientific addresses was resumed by Dr. Mittag-

Leffler, from Stockholm, who communicated the mathematical
prize exercises which, under the auspices of King Oscar XL, had
been instituted by a special Commission.

Staatsrath Struve handed, for circulation, photographs of the

great refractor of 30 inches aperture, which a short time ago
had been mounted in Pulkowa, and expressed his complete
satisfaction with the result.

Prof. Newcomb had thoroughly studied the instrument for

seven days continuously, and corroborated .Staatsrath Struve's

views regarding the value of the instrument, entering into various

details on the matter.

Prof. Tisserand, of Paris, spoke of a purely theoretical

examination of the rotation of the earth.

Dr. Steinheil spoke on the calculations of Galileo's telescopes

of new construction.

Prof. Sporer, of Potsdam, gave a somewhat long address on
the new views regarding the physics of the sun.

The following day was devoted to a common trip around the

Lake of Geneva, Col. Emile Gautier, at present Director ol the

Geneva Observatory, engaging at his own cost the saloon

steamship IVinkelried lox this puq»se. The dinner, which was
served on board ship, gave opportunity for expressing the

warmly-felt thanks of so many guests to their generous host for

the entertainment he had provided them during the continuance
of the Congress.

On the last day of the meeting, Saturday, August 22, the pro-

ceedings of a business character were brought to a close. The
statutory order respecting the raising of the fee for life n ember-
ship to 1S5 marks was adopted. As the place of meeting for

1887, Kiel was fixed on. The new election of a committee made
no change in its former composition.

The scientific addresses were opened by Prof. Gylden, wh >

spoke of a graphic representation of planetary orbits.

Prof. Newcomb followed with an address on perturbations and
their numerical calculation.

Prof. Bakhuyzen made communications respecting his treat-

ment of Schrbter's observations of Mars. He came to the con-

clusion that since Schrbter's time " Huggin's Inlet" had
probably changed considerably, whereby the hypothesis that

Mars is in large pirt covered with fluid received material

support.

Dr. Midler, of Potsdam, spoke on modern photometric
apparatuses, and examined in particular those of Zollner,
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Pickerin", and^Pritchard, entering into a searching 'criticism of

them. The sources of error of the most considerable systematic

deviations in the results obtained with these instrtiments were

not yet sufficiently known, and it would therefore be well to mark
out a number ol stars of which thorough observations should be

taken by the different observers with the use of all the three

instruments.

Prof. Seeliger, of Munich, spoke of theoretical, and in part

also practical, investigations he had commenced, which for the

present had shown that the Lambert law respecting the reflective

power of illumined surfaces, the basis hitherto of all photo-

metric experiments, was entirely false. He reserved his more
complete exposition of the matter till the close of his labours in

this directiorl

Prof. Safarik observed that some astronomers to whom he had
communicated his "fluorescence plates," whose intermediate

iunction of eye-piece annulled the secondary spectrum, had

given him a favourable report regarding their use. He «as
always ready, he said, to place other plates at the disposal of

any who desired them.
Prof. Weiss announced that he was engaged in the pre-

paration of a catalogue of 4500 stars which had formerly been

observed at Geneva, a catalogue which was now approaching its

completion.

President Auwers once more expressed thanks for the friendly

reception the Association had met with at Geneva and proposed

to the meeting that they should rise from their seats in honour ol

Col. Gautier. The proceedings were then declared to be

concluded.

EDUCATION IN THE UNITED STATES
T^HE pride taken in popular education in the United States
^ makes any digest of their experience valuable; and education,

as carried on in their cities, the subject of a recent Circular of

Information from the Bureau of Education, is necessarily the

branch of it most interesting in our crowded island. Dr. Phil-

brick, the writei of it, has been, in Boston, a most successful

school superintendent, an officer who undertakes the active

duties of both School Board and Government Inspector, and

one without whose services cities are here said to be behind the

times. The uncertainty of a good choice of members for a

School Board by popular election in the United States makes
this office the more important ; women having, as a rule, de-

clined to counteract corrupt votes by their own. Every branch

of education is treated upon here. Technical instruction, both

as provided in Paris aud in the United States, is largely and
systematically considered ; from the shape it takes in the school,

where it simply replaces the gymnasium to boys over thirteen

years of age, to the apprentice school which really attempts to

supersede the worn-out system from which it gets its name by

a more scientific and intelligent teaching of a few trades, among
which building in its various branches, necessarily so important in

a new country, is always one chosen. School museums are re-

commended, both of natural history and of technology ; the

decoration also of schoolrooms with statuary, &c., now provided

for the purpose at low prices, a list of which is appended. The
rules to be observed in building are a digest of both European

and American experience, valuable to every one concerned with

the architecture of schools of any class ; and we may just note

Dr. Philbrick's conclusions—that increased centralisation and

,
.ermanency are found desirable ; i\iaX spmihig French or Ger-

man is unnecessary to 90 per cent, of secondary scliolars ; and

ihat high school education is bad for girls. " Free and uni-

form " is Dr. Philbrick's ideal. He believes that the work of

elementary schools can be so revised that the higher subjects

will be a simple continuation of the lower ; so that a complete

elementary course shall be just the same as the first few years

of a university education. Higher stages are never to be com-
menced till after the age of fourteen. Free high schools, "the
most truly democratic of all our institutions," are being used by
youths who go back to farm work, contending that in no way
does a classical education unfit a man for manual labour and
attending meetings of "old boys" whose common interest in

the school helps to obliterate social distinctions. Such schools

are to be provided for the mechanic to carry on his studies

therein in the evening ; while for higher students manual labour,

especially the use of carpenters' tools, is to replace the gymna-
sium, and be pursued afterwards in evening technical schools

;

and thus study and labour will complement each other, and the
daily toil of the poor man is raised to the level of the rich man's
recreation. Military and fire drill are to be taught, and replace
out-door games. We fear that an elementary course complete
in itself and different from university rudiments, although per-

petuating class distinctions, will probably be a necessary evil for

some time yet, and also that paralysis for lack of competition
must be incurred where pupils are required to attend the school

in their own district of their own city—this necessitating uni-

formity of books for the sake of families removing.

A PREHISTORIC CEMETERY
A DUNFERMLINE correspondent writes that another ceme-
"^ tery of prehistoric times has been discovered on the estate of

Pitreavie. About two and a half miles to the north-east of the

former discovery a number of workmen were, some days agn,

engaged in collecting rough stones to form an embankment.
Ere the work had proceeded far it was noticed that the stones,

which lay on a moor, formed a circle, partly covering a mound
200 feet in diameter. In the centre of the iriound, and about

36 inches below the surface, a cyst measuring 46 inches in length

and 24 inches in ^^idth was found. The cyst was three-parts

filled with a dark mould, and in it was discovered a beautifully-

formed urn which stands 5 inches in height and measures 6 inches

across the mouth. There was nothing in the urn but soil, but

in the cyst some large calcined bones were found. Explora-

tions were continued in the vicinity of the cyst aud within the

stone circle, with the result that no fewer than eleven other

urns were found. All these urns contained calcined human
bones and much vegetable charcoal, both in dust and in pieces,

and numerous pieces of burnt bones were also found in the

mound—a circumstance which indicates that a good many in-

terments had taken place without urns. The urns measured
from 5 to 12 inches in height, are hand-made, and of the type

usually known as " food-vessels." They have everted rims, and

are ornamented with varied designs, formed by oblique lines and
dots on the upper part, and encircling projecting rings at the

bulged part. The urns are of a reddish colour, but the pottery

section shows a black interior with a mixture of coarse sand.

There are several interesting features attached to the discoveries.

In the first cemetery a row of cysts with an urn in each were

discovered—circumstances which unmistakably indicate the pre-

dominance of inhumation over that of cremation. No bones

w-ere found in the urns. In the second discovery only one cyst

was found, and eleven of the urns were simply buried in the

mounds, and all contained burnt bones—facts suggestive of

cremation. The second discovery corresponds more than the

first with most of the prehistoric local cemeteries which have

been laid bare in the county of Fife. The chronological rela-

tionship between the two kinds of interment—inhumation and

cremation—as presented to us in the two Pitreavie cemeteries,

opens up a most interesting field of inquiry to the enthusiastic

archaeologist. Dr. Worsaae, the late distinguished archaeologist,

says cremation was the outcome of higher and more advanced

religious principles than characterised the people of the Stone

Age, who were in the habit of burying their dead in dolmens
and other megalithic tombs, with food-vessels, weapons, orna-

ments, and such articles as were supposed to be serviceable

beyond the grave. Founding upon Di. Worsaae's idea, it is not

unreasonable to assume that the two discoveries under notice

belong to the Stone and Bronze ages. The urns are all in the

hands of the proprietor of the estate, Mr. Beveridge, and are

likely to be handed over to the National Society of Antiquaries.

SCIENTIFIC SERIALS
Annalen der Pliysik u»d Chcmie, No. 8, July 15.—This con-

tains the following ;—On the time-relations of the formation of

the electric residuum in paraffin, by C. Dieterici.— On the

quantity of electrical elementary particles, by E. Budde.—On
the theory of themio-electric forces, by the same.—On a deduc-

tion from the law^s of electro-dynamic points, suggested by

Gauss, by the same.—On some apphcations of theory of change

of form in a body when it is magnetically or dielectrically polar-

ised, by G. Kirchhofl".—Determination of some coefficients of

friction and experiments on the influence of magnetisation and

electrification on the friction of liquids. The values 'obtained
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from swinging disks were alwaj's greater than from an outflow-

apparatus. Experiments in which sulphate of manganese sohi-

tion was let flow from a capillaiy tube placed between mag-
netic poles, and others in which the capillar)' tube, of flint glass

coated with shellac, was brought into the field of a condenser

(the liquid being sulphide of carbonV showed no alteration of

the coefficient of friction.—On the solubility of salt mixtures,

by F. Riidorft". Of the pairs of salts examined, some were
found to be forced from their common solutions when an excess

of one or the other salt acted on these, but in other cases only

those pairs of salts were forced out which separate from the

common solution either in double salts or in mixed crystals.

—

On the theory of fluorescence, by E. I.ommel. He answers some
objections of Herr Wiillner to his theory.—Spectral photometric

researches on some photographic sensitisers. He finds the

sensitising colouring-matters divisible into: (l) those which
gradually absorb the spectrum from the violet onwards, and are

like the ordinar)' photographic ; (2) those which have a regular

absorptive action over great parts of the spectrum from the

violet, but photographically show a maximum of sensitisation in

the yellow ; and {3^ those which show an absorption band in

the spectrum and a local increase of sensibility to light there-

abouts (coincidence not exact).—Correction of new formula;, by
W. Wernicke.—Remarks on Herr Melde's acoustic experimental

researches, by A. Else.—Alteration of the influence machine,
by E. Lommel. He gets a spark of 12 cm.—On an inaccuracy

of the theory of the gold-leaf electroscope, by T. Habler.

Pro:eedingsof the Boston Society of N^atural History, vol. xxiii.,

part I.—Mr. Bouve contributes notes on gems, especially the
garnet, hiddenite (an unnamed gem of a light yellow colour, a
representative of the mineral spodumene, of which hiddenite is

a green variety), and others.—Dr. S. Kneeland read a paper,
illustrated by the stereopticon, on the subsidence theory of
earthquakes as evidenced by the Ischian catastrophes of 1881
and 1883.—Prof Crisby has a long paper on the relations of
the conglomerate and slate in the Boston Basin ; Mr. Bouve on
the genesis of the Boston Basin and its rock formations ; Messrs.
Dickerman and Wadsworth on an olivine-bearing diabase from
St. George, Maine ; Prof. Shaler on the origin of kames, a kind
of gravel deposit, also known as Eskers, and often called in

America, Indian ridges. He supposes that at the close of the
glacial period the re-elevation of the land must have been ac-

complished with verj' great suddenness.—Finally, Prof. Hyatt
contributes a lengthy paper on the larval theory of the origin of
cellular tissues.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, September 7.—M. Bouley, Pre-
sident, in the chair.—Researches on isomerism in the aromatic
series : Action of the alkalis on the phenols of mixed function,
by M. Berthelot.—Studies on the mode of action of the sub-
nitrate of bismuth in the staunching of sores, by MM. Gosselin
and Herat.—Note on the fluorescence of some rare earths, by
M.Lecoq de Boisbaudran. The author arrives at conclusions
differing in several respects from those of Mr. Crookes, but
reserves for the present an exposition of the grounds which
induce him to infer that yttria is not the efficient cause of the
fluorescence —On apparent ansesthesis and retarded sensations
in hysterical, epileptic, and other nervous subjects, by M.
V. Revillont.—Letter announcing the discovery of a new star in
the nebula of Andromeda, by M. Lajoie.—Note on the changes
recently obsen'ed in the nebula of Andromeda, by M. \,.
Bigourdan.—Observations of Brooks's new comet and of the
new planet, 250, made at the Paris Obsen-atory (equatorial of
the west tower), by M. G. Bigourdan —Table of the chief
elements of the ten regular polyhedric figures, one illus-
tration, by M. Em. Barbier. — A new map of the
solar spectrum, by M. L. Thollion. This work, which has
occupied four years of incessant labour at the Observatory of
Nice, comprises the whole of the solar spectrum between A
and /'—that is, about one-third of the prismatic spectrum. It is
over ten metres long and includes 3200 lines, or double the
number contained in Angstrom's Atlas. In the preparation of
this plan the author's aim has chiefly been to determine as far as
possible the present state of the solar spectrum, to serve as a
starting-point for future obsei-vation. The physicist will by its
means be able to record subsequent changes in the spectrum

with the same certainty that the astronomer determines the
changes taking place in stellar regions.—Account of the " Ane-
mogene," an apparatus invented for generating aerial currents
analogous to those of the terrestrial atmosphere, by JIgr.
Roiigerie, Bishop of Pamier. This instrument takes the form of
a miniature globe, which, by rotating around its axis in the air,
is made to produce by its mechanical action currents resembling
those observ'ed on the greater part of the oceanic basins. The
currents are indicated by vanes placed at intervals of 5°, like the
compass-cards of the thirty-two winds prepared for the French
navy by M. Brault. A list is given of all the trade winds,
ascending and descending currents, and other normal atmo-
spheric phenomena reproduced with more or less accuracy by
this apparatus.—On the period of latent excitation of some
smooth muscles in the invertebrates, by M. Heniy de Varigny.—On the so-called " vidian " nerves in birds, by M. F. Rochas.
—On the anatomy and vital fimctions of Truncatella trunca-
iula, by M. A. Vayssiere.—On the marine annelids of the Bay
of Algiers, by M. C. Viguier.—On the anatomical structure of
the Ascidians (genera Saracenia, Darlingtomia, and Nepenthes),
by MM. Edouard Heckel and Jules Chareyre.—Note on the
black rot recently introduced from the United States into the
vineyards of Herault, by MM. P. Viala and L. Ravaz.—On the
earthquake-shock felt at Orieans on August l6, by M. E. Renou.—M. H. Gadeau de Kervill announced that he had obtained a
hybrid from a tame pigeon and a ring-dove, presenting in a
modified form neariy all the special features of both parental
types.

September 14.—M. Bouley, President, in the chair.—Dis
courses pronounced at the obsequies of the late M. Bouquet on
September 11, by MM. J. Bertrand and Hermite.—On the
fluorescence of some rare earths, continued, by M. Lecoq de
Boisbaudran.-Description of the model of a new integraph
serving to trace an integral curve (r = ff{x) dx + C}° any
curve {y =/U)) being given, one illustration, by MM. D.
Napoli and Abdank-Abakanowicz. This integraph is capable
of numerous applications, and may render great services to the
engineer's art. It traces mechanically and with great precision
the funicular curves or polygons wliich play so large a part in
the problems of statics. Such problems as the centre of gravity,
momenta of inertia, elastic curves and the like, are solved with
great rapidity and accuracy.—On submarine countermines, by
M. A. Treve.—On the new star in the nebula of Andromeda.
Observations of Brooks' comet made at the Observatory of Paris
(equatorial of the West Tower), by M. G. Bigourdan.—Numerical
tables intended to facilitate the calculation of^he ephemeridesofthe
minor planets, by MM. O. Callandreau and L. Fabry.—On the
mixed haloid and other derivatives of methylene, by M. Louis
Henry. —On the fermentation of bread-stuffs, by M. Aime
Girard. From numerous researches instituted to determine the
true character of the phenomenon by which the dough is
changed into bread, the author concludes that the transforma-
tion is the result of alcoholic fermentation.—Researches on the
morphology and anatomy of ferns, by M. P. Lachmann.—Dis-
position of the artesian waters in the Wed Rir' and throughout
the Lower Sahara in general, by M. G. RoUaud. In this paper
the_ author sums up the resulte of observations continued for a
period of six years on the underground supplies in the vast de-
pression of the Shott Melrir in Algeria and Tunis.—Application
of the laws of thermo-chemistry to geological phenomena : ores
of manganese, by M. Dieulafait.—Note on a therapeutic opera-
tion, to which the name of "dielectrolysis " has been given, by
M. A. Broudel.—Trigonometric study of a pyramid whose 'base
is the triangle of Pythagoras, by M. G. Petrowitsch. The sides
of the base being respectively related as the number 3, 4, 5, the
faces of the pyramid satisfy the relation 3^ -F 4' -f 5* = 6*, the
number 6 being the measure of the right-angled triangle of the
base.

Berlin

Physiological Society, July 17.—In consequence of a
doubt expressed on a former occasion in the Society, Dr.
H. 'Virchow had examined more minutely the eye of the
frog, and had come to the conviction that it possessed a beautiful
ciliary muscle with long fibres, which, as in the case of all other
annnals, composed the posterior and outer part of the ciliary
body. The ciliary body, as was known, filled out the corner
arising from the choroid, which closely adjoined the sclerotic,
curving Itself round to the iris at the p'oint where the sclerotic
passed into the cornea, and, besides the muscle, consisted of
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the pigmentary fold and a network of fibres, the ligamentum
pectinatum iridis, which Dr. Virchow had searchingly investi-

gated in a large number of animals. This network of fibres

was so little developed in man as hardly to merit any considera-

tion there. In other classes of animals, however, it attained a

very remarkable development. The speaker gave a more de-

tailed description of the course of the fibrous lines of the net-

work, which presented a great multiplicity in the different

animals. The fibres separated by larger interstices now pur-

sued a principally posterior direction, now .spread radiating

from their place of origin at the union of the sclerotic and
cornea, now they were developed more anteriorly, reaching far

into the iris. By means of numerous diagrams and several

preparations these anatomical relations were illustrated in greater

detail. In regard to the physiological significance of this net-

work of fibres the speaker was of opinion that they performed a

mechanical function, but he dissented from the assumption put

forth by some authors that the ligamentum pectinatum was the

tendon of the ciliary muscle. Such an assumption was at

variance with the fact that in the case of man, whose eye pos-

sessed powerful ciliary muscles, the ligamentum pectinatum was
but weakly developed, whereas in other animals with a very weak
ciliary muscle it was strongly developed. The fibres of the liga-

mentum pectinatum might operate as antagonists to the ciliary

muscles in those cases in which they were especially direc'ed

posteriorly. In such cases, on the other hand, in which the

fibres were developed more to the anterior side and passed into

the iris, they would probably serve as antagonists to the musculus
sphincter pupillse. It was still more probable that by their

radiation towards the membrana limitans they afforded support

and hold to the fibres of the ligamentum suspensorium of the

lens, establishing themselves at the other side of this membrane.
This relation was brought very close by the course of the fibres,

particularly in the case of the anthropoids.—Herr Aronsohn
made some additions to his former communications on the

physiology of the sense of smell. The most minimal quantities

of clove oil and bromine, which dissolved in 0'6 per cent, of

common salt solutions, he was yet able to smell distinctly,

tallied very well with the most minute quantities which V.alentin

had found perceptible by the sense of smell in the air. By
electrical stimulation of the olfactory nerve he had also been
able to call forth distinct sensations of smell in some other

trustworthy persons. The physiological common salt solution of

the temperature of 40° C. he had previously found to be entirely

indifferent to the olfactory nerves. Were a p.art of the common
salt replaced by other salts, then, according to the nature of

the salt, different, mostly somewhat large, quantities of the salt

(osmodic equivalents) had to be taken in order to form an in-

different solution. These osmodic equivalents Herr Aronsohn
had now exactly determined for a series of salts. Finally, in

order to demonstrate that there were special fibres in the

olfactories for special smells, he had hebetated his own sense

of smell for a certain quality of smells, that, namely, of sul-

phuret of ammonium, and had convinced himself that, though,

indeed, no longer able to perceive this smell, he was yet veiy

well able to smell ethereal oils.—Dr. Eenda spoke of a series of

preparations of sensoi-y and motory nerve-endings which he had
exhibited in the Demonstrating Hall. They were prepared ac-

cording to a new process recommended by Dr. Meys. The process

consisted in adding arsenic acid to a chloride of gold and potas-

sium. By means of this reagent the nerve-endings were made very

beautifully visible, but in this way the epithelia were destroyed,

and in order to preserve these likewise, Dr. Benda had further

added to the fluid either chromic acid or alcohol. The ex-

hibited preparations showed very clearly that the meduUaiy
motory nerves ended in Kiihne's terminal plates, besides which
in one case a marrowless, and certainly sensory, nerve-fibre,

ending in a bifurcated ramification, could be distinctly traced.

Marrowless fibres ended in an umbellate form, each single fibre

on the muscle passing into a button-like swelling. These fibres.

Dr. Benda held to be motory. There were further shown the

nerve-endings in the papillae of the tongue, in the Paccinian cor-

puscles, in the cornea, and in the skin of the neck.—Dr. Kossel

spoke of some important chemical relations of the cell nucleus,

of that constituent of it, namely, which morphologists denoted

as chromatine, and chemists as nucleine. As products of decom-
position of the nucleine he had formerly obtained three nitro-

genous bases : xanthine, hypoxanthine, and guanine. Quite

recently he had obtained, though, to be sure, only in very small

quantities, from the nucleine, a fourth base, namely, adenine.

discovered by him some time ago in the glands of the abdomen.
After he had prepared 3 g. of this substance, he treated it with

nitrous acid, and received as a product of the decomposition of

adenine, hypoxanthine. When he treated guanine in the same
manner he received xanthine. It was therefore probable that the

first products of decomposition of the nucleine were adenine and
guanine, and that from these, first hypoxanthine and then xanthine

were formed. The chemical relations of these four bases were
best rendered evident by their chemical formulae :

—

Adenine
Hypoxanthine

C5H5Ni^
C5HJN4O

Guanine
Xanthine

= C5H5N5O
= C5H4N40„

All the four base s stood in intimate relation to prussic acid,

CRN, which by the action of caustic alkali was obtained

from them in very large quantities, while other albuminous
bidies under similar treatment yielded very little prussic acid, or

none at all. It was doubtless of great importance that nuclei ne
stood in such intimate relation to cy.inogen. What part, how-
ever, the cyanogen bodies played in the cell nucleus was as yet

unknown.
Vienna

Imperial Academy of Sciences, June 5.— On the deter-

mination of the halogens of organic bodies, by K. Zulkowsky.

—

On the products of reduction of the nitro-azo-compounds and
on azo-nitrolic acids, by T. V. Janovsky.—On the action of

rock-crystal in the magnetic field, by T. Tumlirz.—On the dis-

tribution of heat on the earth's surface, by R. Spitaler.—Myco-
logical researches, by H. Zukal.—Ideas on the prophylaxis and
therapeutics of cholera, by L. Kastner.—On the fossil chalk-

elements of the Alcyonida; and Holothuridae and other recent

forms, by Ph. Pocta.—On the temperature of the Austrian alpine

regions, by T. Hann.—Determination of the trajectory of the

Comet VIII. 1884, by S. Oppenheim.
June II.—On the behaviour of liquid and gaseous bodies

under the greatest variations of atmospheric pressurf, by C.

Puschl.—On the electrical resistance of copper at the lowest

temperature, by S. Wroblewski.—On the formation and disso-

lution of white blood-corpuscles (a contribution to the theory of

leukcemia), by M. Loewit.—On the basalt of Kollnitz (in the

Lavant valley, Carinthia), and on its vitreous cordierite-enclosures,

by K. Prohaska. —Report on the experiments on the use of

boiling oxygen, nitrogen, carbon oxide, and atmospheric air as

refrigeratives, by K. Olscewski.—On the destruction of tartaric

acid at higher temperatures under the presence of glycerine, by

K. Tavanovitsch.

June 18.—Experiments on the chemical action of light, by T.

M. Eder.—On the volumetric determination of phenol by

bromine, by K. Weinreb and C. Bondi.— On the anatomy of

TyroglyphidjE, by A. Nalepa.—On the decomposition of didy-

mium into its elements, by C. Auer von Welsbach.
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NORTH AMERICAN WATER-BIRDS
The Water-Birds of North America. By S. F. Baird,

T. M. Brewer, and R. Ridgway. Two Vols., 4to.

(Boston : Little, Brown, and Co., 1884.)

EXPECTATION was roused some years since when

tidings came that the " North American Birds " of

Prof. Baird, Dr. Brewer, and Mr. Ridgway, of which

three vohmies had been brought out in 1S74, was in pro-

cess of completion, and at last there appeared two quartos

of goodly size under the title of " The Water-Birds of

North America," which are not only the sequel to the

work just named, but are also issued in continuation of

the publications of the Geological Survey of California,

of which a single volume on the land-birds of that State,

edited by Prof. Baird from the notes of Dr. J. G. Cooper,

saw the light in 1870. But, to complicate the matter

further, the two quartos now before us form vols. xii. and
xiii. of the " Memoirs of the Museum of Comparative

Zoology " at Harvard. How all this came about is ex-

plained in the introduction by Prof. Whitney, the Cali-

fornian State Geologist ; but the only part that need

concern us is the not surprising but still much-to-be-

regretted fact that the cost of bringing out the volumes

treating of the land-birds of North America was so great

as to deter the publishers from continuing the work at

their own risk. Most fortunately, then, the combination

just mentioned was effected with the result we now see
;

but it still remains a reproach and humiliation to those

interested in birds—not only in North America alone

but all the world over—that so excellent a performance

was not more encouraged by them. The obstinacy of the

public in preferring a bad book to a good one is perhaps

observable in almost every science, but that this obstinacy is

nowhere more marked than in the case of natural history,

and of ornithology in particular may be because it is one
of the most popular branches of science, and because nine-

tenths of those who pursue it hardly realise the fact that

it is capable of serious study. Howbeit we may be sure

that the old adage, " Popiiliis vult decipi^^ was not first

uttered by a man without worldly knowledge, and to this

day experience tells us that it is as true as ever. It will take

a long time yet to persuade people that they had better

be well informed by an author who writes a book be-

cause he knows his subject, than by a badly-informed

one who gets up his subject in order to write a book
about it—though even this is perhaps saying too much,
for many an author, on ornithology at least, has never

taken the trouble to learn the rudiments of what he pre-

tends to teach, and if he have but enough self-assurance

he will get his claim to instruct allowed by those who are

more ignorant than he is.

To all who have been concerned in the production of

the text of the two volumes before us we must offer our

hearty congratulations, as it is impossible for us to ap-

portion to each anything like his proper share of merit.

Besides the naturalists already named. Prof. Whitney
states, in his introduction, that in revising the not wholly

completed manuscript he has had the assistance of Mr.

Allen, so long known as head of the ornithological

Vol. XXXII.—No. 831

department of the Harvard Museum, and that gentleman is

therefore entitled to our thanks as much as any one of the

others ; but moreover it is also advisable to look back to

the original preface of Prof. Baird, in which he states that

" the most productive source " of the new information

published in this work "has been the great amount of

manuscript contained in the archives of the Smithsonian

Institution in the form of correspondence, elaborate

reports and the field-notes of collectors and travellers."

The most important of these, he goes on to say, are those

by the late Mr. Kennicott, and several residents in the

then Hudson's Bay Company's Territory—Messrs. Mac-

Farlane, Ross, Lawrence Clark, Strachan Jones, and

others—besides Messrs. Dale, Bannister, and Henry

Elliott in regard to Alaska and its islands. Now this

being the case with respect to the former volume, which

treated of the land-birds only, the importance of .the

labours of these gentlemen ought to be far more manifest

in the present volumes, which deal with the water-birds,

since an overwhelming majority of them have their home
in the vast northern regions of the continent, and are

only winter-visitants to most of the States and Territories

of the LTnion. A good deal to our disappointment we
find it otherwise. It may be that the late Dr. Brewer,

who is believed to have been responsible for the " bio-

graphical " portion of these as of the former volumes, had

not at his death completed the examination of the unpub-

hshed materials at his disposal ; but certainly there is not

so much information from American sources as we had

hoped or even expected. On the other hand, European

authors are freely, not to say redundantly, laid under

contribution for such species as are common to the two

continents, which it is needless to say are many. Of this we

do not complain, though we confess we should rather have

learned how these species behave themselves on the other

side of the Atlantic ; but there is a want of discrimination

as to the opportunities possessed by the different observers

quoted, and a lack of proportion as to the value of their

observations. We do not say that this is not pardonable,

perhaps it was unavoidable ; but it is unfortunately no

less a drawback ; and, to make it worse, several instances

might be cited in which absolutely contradictory asser-

tions are reprinted without any attempt to indicate which

is thought to be the more worthy of belief ; while a good

many of the statements to which this objection does not

apply are but vain repetitions.

Passing to the descriptive part of the work, we do not

hesitate to declare that, so far as we have been able to

test it, it is excellent. The " specific characters " given

seem really to deserve their name, since they indicate the

species, and are not, as has lately become so common,
drawn from an individual example. Moreover, they are

sufficiently brief to be useful, for we have unfortunately

entered upon days when specimens are described at a

length that absolutely precludes the practical application

of the description. Nothing marks more distinctly the

difference between a naturalist and a book-maker than

the being able to perceive and to tersely express the

characters that are essential to the differentiation of a

species. Among ornithologists, merely to cite the

e.xample of one who is gone, it seems to have been this

faculty that gave the late Mr. Gould such a wonder-

ful pre-eminence among his contemporaries. Others
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unquestionably far surpassed him as scientific ornithologists,

indeed the scientific value of his works is very slight ; but

hardly any one had such an eye for a species, or could in

a dozen words or so point out how it could be recognised.

It is no doubt in consequence of this that so few of the

species described by him hive failed to be considered

good by his successors.

The ornithologists of the New World are in one respect

very fortunate. They are not encumbered by the enormous

dead weight of synonomy that is so burdensome to their

brethren of effete Europe ; and, thanks to the steadfastness

with which the North Americans follow the use of a nomen-
clature fixed by authority, they will probably be for ever

exempt from much of the evil which afflicts the more
independent writers of the Old World, almost each of

whom likes to be a law unto himself Whether the

nomenclature now accepted in the United States and in

Canada be founded on the best principle is a matter that

need not be here discussed. It has been reduced to a

practice the real advantage of which none can doubt.

But that this state of things is possible arises in great

measure from the fact that in one sense a very small

number of North American birds have an ancient history

such as is possessed by nearly all the European species,

though of this ancient history the compilers of synonymy
in general give but a feeble notion. Few things are more
misleading than a long list of synonyms, such as is too

often regarded as a test of an author's industry and

knowledge. It almost always happens that in a list of

this kind bad accounts and good are made to appear as

though they stood, as it were, on an equal footing, and it

not unfrequently occurs that a reference to the best

account of a species may be wholly omitted, while a fan-

tastic name introduced by some compiler or catalogue-

maker, who perhaps never examined or ex-en set eyes on

a specimen, receives notice as if it were an important

contribution to the history of the creature. If Americans

suffered from this grievance to the same extent as

Europeans do, we suspect that the ingenuity of the former

would lead them to find some remedy for it, but they

may bless their stars that they are comparatively free

from it.

Every well-informed ornithologist knows that the

systematic arrangement of birds presents a series of

puzzles which as yet defy solution. Still, some steps

towards the clearing away of the old trammels have been

taken by various persons, and a few positions that may be

looked upon as established have been gained. We are

sorry to find so little in these volumes suggestive of further

advance. The writers seem to be still enchained in the

toils which the artificial system of Sundevall drew around

the subject, and in the very brief space—barely two pages

—thereto devoted, we have "altricial " and " prsecocial,"
'' gymnopsedic," and " dasypsedic " groups spoken of as if

they were to be believed in. It is true that the arrange-

ment adopted is said to be " not strictly natural ;
" but in

the same paragraph are some other statements as to

affinities or the reverse that we hope the author may live

to repent. However we freely admit that the main object

of these volumes is not to teach systematic ornithology,

and therefore perhaps the less said on that contentious

subject the better. They will, there can be no doubt,

admirably fulfill the chief purpose for which they are

intended, and enormously further the study of birds in

English-speaking America. It would be out of place here

to enter upon any minute criticism of their contents, and,

while indicating in a general way, as we have attempted

to do and as we conceive we are in duty bound, some of

their shortcomings, we can strongly recommend them as

on the whole justifying the high degree of expectation

that had prevailed concerning them prior to their publi-

cation. Assuredly we shall have to wait long before

another so comprehensive and, taking it all in all, so

excellent an account of " The Water Birds of North

America" is likely to make its appearance, and once

more we tender our thanks to each and every one of those

who have been concerned in the work, though we may
perhaps make a reservation in regard to the wood-

engraver.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsilile/or opinions expressed

by his correspondents. Neither can he undertake to 1 eturn,

or to correspond with the writers of, refected manuscripts.
No notice is taken ofanonymous communications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is hnpossible otherwise to insure the appearance erien

ofcommunication s containing interestingand no7)el facts.'\

The New Star in Andromeda
The information furnished by a photograph of the Great

Nebula in Andromeda taken last year may be of value, particu-

larly in relation to the presumed variability of the new star.

An examination shows that no star brighter than about the 15th
magnitude was then in the position now occupied by the new
star.

This photograph was a trial plate taken on August 16 between
loh. and llh., with an exposure of 30 minutes of the 3-foot

reflector. With this exposure the impression of the nebula is very

small for such a bright object as it appears in the telescope,

being limited to about 2 minutes of arc around the nucleus

(which was bright and round), not much more than is shown on

a photograph of the Crab nebula with the same exposure, and

not nearly so much as, though a little brighter than, a photograph

of the Dumb-bell nebula taken a few days after. A great'number
of stars are to be seen. A defect in the apparatus then being

used for the first time has caused a tilt of the plate and 'a conse-
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quent want of sharpness on one side, but the definition in the

centre of the field is not injured.

To give some idea of the stars that can be seen and the value

that may be given to photographic evidence of the existence or

non-existence of faint stars, I give some particulars of this photo-

graph. Without a magnifier 124 stars are to be seen within a

radius of twenty minutes of arc from tlie nucleus.

I have traced these (see Fig. i) so that they can be identified

in the telescope ; some of them may not be less than 13th magni-
tude, possibly fainter ; the bright stars marked B, c, D, and E being
shown in Argelander's maps of the Northern Heavens. B and c
are at the present time about the same brightness as the new
star, and can be well used to watch any variation in its light

(when first seen by me on September 3 the new star was very
much brighter than B or c, almost as bright as a star I have
called A in my note-book that is just beyond the smaller nebula).

Using a magnifier to dete^it any fainter stars I find six near
the nucleus : these I have shown as black dots on Fig. 2, using a

Fia 2.

circle to show the stars near the nucleus that appear on Fig. I,

and a cross ( x ) to indicate the place of the new star. At this

particular place there is not the slightest indication of any differ-

ence in the regular shading of the deposited silver from the

denser part of the nucleus to the faint edge. The six stars indi-

cated are extremely faint in the photograph and difficult to

see, but I have no doubt of their real existence ; from a com-
parison with other photographs I estimate them of about 15th

magnitude, perhaps fainter. It may be that some of these may
be identified at Birr Castle. From the absence of scale and
orientation of the sketch given by Lord Rosse on p. 465 com-
parisons cannot be made, but a reference to the note-books

would enable this to be done. A. A. Common

During last week I examined on three evenings the spec-

trum of this star apparently in the nebula. It appears to be
continuous, extending from about D, as far as, or perhaps a

little past F. Both Mr. Percy Smith and I are able to confirm

Lord Rosse's conviction of the existence of a bright line or band.

We compared its position with spark spectra, and feel satisfied

that its position is not far from the bright line of the spark in

air near to, and on the more refrangible side of D. The slit

was of course necessarily wide, and the spectrum faint, so that

this must only be considered as approximate.
Geo. M. Seabroke

Temple Observatory, Rugby, September 29

In the first evenings of September I observed the new
nucleus of the nebula in Andromeda : I find it of the 8th

magnitude. With a little Maclean's star spectroscope applied to

the lo-inch refractor the spectrum of the nucleus is continuous,

with suspected brighter bauds. On the nights of Sept. 14 to 16,

with 340 and 470 enlargements, 1 found to the east of the nucleus,

and 15'' to 18" distant from it, a faint object, probably a second

nucleus, of 12th to 13th magnitudes. A. Ricco
Palermo Observatory

The Proposed Change in the Astronomical Day

In your account of the proceedings at the recent meeting of

the Astronomische Gesellschaft at Geneva (Nature, vol. xxxii.

p. 517) Dr. Struve is reported to have stated "that in the

Royal Astronomical Society the majority were in favour of the
universal day." There appears to be some mistake here : the
Royal Astronomical Society as a body has not expressed any
opinion on the subject. And, judging from the individual ex-

pressions of opinion which have been published, I should
imagine that here, as at Geneva, the majority of real workers in

our science (with the probable exception of those engaged on
solar work) would be opposed to the proposed change. But
how the m.ajority of the Fellows of the Royal Astronomical
Society coultl vote on the question it is impossible to say. My
desire that a wrong impression on this subject, arising from a
statement repotted to have been made by such a high authority
as Dr. Struve, should not be spread abroad, must be my excuse
for trespassing thus far on your space.

A. M. D. Downing
Royal Observatory, Greenwich, S.E., September 26

A Tertiary Rainbow
Prof. Tait remarks, in his recently-published work on

" Light," that rainbows due to three or more internal reflections

"are too feeble to be observed." It may therefore be worth
recording that a tertiary bow was clearly visible from Thandiani
Hill, Punjab, one evening last week (August 17). The bow
extended over an arc greater than a semicircle, but was broken
in two places. The colours were as distinct as in many an
ordinary bow.
The condition of the sky was specially favourable for seeing a

tertiary bow. The sun was low, and on nearly the same level

with it there were several horizontal layers of cloud of consider-

able extent, whose nearer, unilluminated sides were therefore

dark enough to serve as a good background for the bow. There
was also a cloud in front of the sun itself, partially reducing its

brightness. T. C. Lewis
August 25

A White Swallow

On August 3 I saw a white swallow flying among its fellows

over a mill-pond at Garioch's Ford, Auchterless, Aberdeenshire.

When I repassed on the following day it was still there, and it

appeared to my brother and to me to be enlirely white : other-

wise I should suggest that the one seen in Westmoreland on
September 4 (Nature, No. 830, p. 500) might be the same
bird on its southward pilgrimage. If it is true that the albino

bird is never courted or paired (" Descent of Man," chap. xiv.

)

we are not likely ever to see many white swallows.

Mirfield, Vorks, September 28 Alex. Anderson

The enclosed paragraph from Yarmouth, in the Ahrfolk Ntivs

of this day, will have interest for yonr correspondent at Milne-

thorpe. Hubert Airy
Stoke House, Woodbridge, September 26

Ram AlUs.—A cream-coloured specimen of the swallow
{Hiriindc itrbica) was shot on Caister Road, on Monday morning
last, by Mr. A. Patterson. It is now in the hands of Mr. B.

Dye of Row 5o for preservation.

During the summer of 1S83 Mr. Cooper, of Bromwich,
observed a white swallow throughout the season at a place within

the city on the banks of the Severn. J. Ll. Bozward
Worcester, September 28

THE ANNUAL CONGRESS OF THE SANITAR Y
INSTITUTE OF GREAT BRITAIN

T^HE subjects dealt with by the Sanitary Institute of
-' Great Britain at its annual meetings cover a wide

field, and the Leicester gathering of this year, under the

presidency of Prof, de Chaumont, F.R.S., forms no ex-

ception to the rule. The first aim of the Institute is,

through its various agencies, to assist and indeed to leacl

in the improvement of public health, and the President

did well to prove, by mortality statistics, how great a
saving of life can be etifected by the adoption of efficient

sanitary measures, and how remunerative expenditure in

this direction proves itself to be. The result of the sani-

tation carried out in the Army, and which is so much due
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to the labours of the late Dr. Parkes and to those of his

successor, Dr. de Chaumont, is that, comparing the results

of thirty years ago with those which now obtain, there is

a saving in the home Army of two battalions per annum.
Some substantial progress is also being made in the same
direction as regards the general public, and when it is

more fully understood that preventible diseases as a rule

destroy those members of the population who are most
remunerative in so far as the State is concerned, and that,

speaking generally, each such premature death means a
loss of at least 100/., even parsimonious members of

sanitary authorities will not mind expending a little more
of the public money in so good a cause.

Leicester was well chosen for this year's gathering, for

in many respects the town has acquired some reputation

in health matters. It may be regarded as the head-
quarters of the anti-vaccination party ; it prides itself,

not without cause, on the efforts it has made to control

the spread of infectious diseases ; and it takes precedence
amongst those English towns in which autumnal diarrhoea

is so fatal to the infantile population. As regards the

question of vaccination it would be premature to draw
any general inferences from the Leicester results, for

although during recent years only a comparatively
small portion of the infantile population have been
vaccinated, yet a vast majority of the inhabitants

are fairly well protected against small-pox, and it

is by no means so very strange that a disease which
usually recurs in an epidemic form only after a lapse ot

years, should for a time remain absent from Leicester.

Still, we frankly admit that the day of reckoning has been
somewhat long in coming ; but there are exceptional

reasons for this. And in the firit place we would note

that Leicester is not so free from small-pox as is generally

imagined. The Registrar-General's returns have, it is

true, long shown an almost absolute blank as regards
small-pox mortality there, but it must be remembered
that the Leicester Small-pox Hospital, where the deaths
from this disease take place, is not in the borough, and
hence that the mortality occasioned is registered in alto-

gether another district. Then again, the sanitary authority

of Leicester, by the aid of a system of compulsory notifi-

cation of infectious diseases, acquire the earliest know-
ledge as to the existence of cases of small-pox, and
having provided themselves with an isolation hospital,

the patients are at once removed, and their houses and
clothing are efficiently disinfected. It may be said that

any other town could do the same, and so vaccination

would become unnecessary. But this is not so. Re-
moval to hospital is only compulsory under conditions

which, were objection raised to it by the people, would
make this early isolation impracticable, and all popula-

tions are not so proud of their defiance of one of the laws

of the country as to submit without resistance to the

steps which ore held necessary in order to prove that this

law is a superlluous one. But Leicester goes much
further than this. The authorities not only remove the

sick, but they remove the healthy members of the sick

person's family, and hold them in a species of quarantine
until they know that they have escaped infection. Such
a step may be very desirable from a health point of view,

but it is altogether illegal, and it is quite certain that if

any attempt were made to enforce such a system in other

parts of the kingdom it would be resisted. The majority

of the nation would also hold it to be unnecessary ; and the

recent publication by the German Government of the

Report of a Commission showing that since re-vaccination

was made compulsory in 1874 not a single death from
small-pox has occurred in their Army, affords ample
evidence that the simple operation of vaccination can
fully meet all the difficulty.

But little further light was thrown, at the meeting, upon
that obscure zymotic diarrhoea which annually causes so

large a mortality in Leicester. But Dr. E. W. Buck, who

has made the subject a special study, probably pointed

out the essential cause of this fatality by showing how a
large portion of the population of Leicester was exposed
to the influence of a water-logged soil charged with de-

composing organic matter. Temperature so largely

influences this mortality that it was at one time regarded
as its sole cause ; but it is certain that a high temperature
alone is powerless to produce it, whereas the effect of

temperature on such conditions as obtain in Leicester

must be very potent in favouring the development of

organic germs, such as are now supposed to lie at the

root of the evil. Extensive inquiry is needed as to this

subject, and we hope that the results of the investigation

which have been conducted for some years past by the

Medical Department of the Local Government Board
will soon be made public.

Amongst the many other matters of interest which
were dealt with at the Congress is that of the provision

of dwelling-accommodation for the working classes, and
in view of the steadily extending practice of massing to-

gether vast numbers of human beings in great buildings

where storey is piled upon storey, the warning uttered by
Mr. Gordon Smith, President of the Engineering and
Architectural Section, and the occupant of an important
official appointment which adds weight to his opinion,

should receive careful consideration. He asserts that in

this class of buildings there has been an excessive

infantile death-rate, and it is certain that the provision of

ample open space about dwellings, which is, as regards

ordinary dwellings, being more insisted on than ever, is

especially necessary in the interests of child-life, which is

so extremely sensitive to such insanitary surroundings as

influence the quality of the air breathed.

The question of a rational system of burial was dis-

cussed at the last meeting of the Congress in connection

with a paper by the Rev. F. Lawrence, who quoted the

authority of the burial service of the Church of England
as suggesting a system which would allow of the rapid

action of the soil upon the dead, and who advocated

burial at a depth of three or four feet only in coffins

designed to ensure speedy perishability, and laid singly

at a depth of three or four feet only from the surface.

The advocates of cremation were naturally represented,

but the progress of this method for the disposal of the

dead is hindered by considerations which it is not easy to

overcome. Foremost amongst these stands the difficulty

of tracing cases of poisoning, and, even if the public were
ready to assent generally to post-mortem examinations

before the cremation was carried into effect, no such

examination as is usually carried out could be trusted to

decide whether this species of crime was the cause of

death or not. Indeeed, in many cases of poisoning the

most skilled pathological and chemical knowledge is

required in order to avoid error. On the whole, such

discussions as have taken place at Leicester tend to

improvement in matters where change is desirable in the

interests of public health, and the Institute may be con-

gratulated on the results of their recent meeting.

INSECT RA VAGES

THE preservation of our garden and field crops from

the attacks of injurious and destructive insects is a

study which Miss E. A. Ormerod has made specially her

own and which she has carried out with such signal suc-

cess. Miss Ormerod's labours in popularising the subject

so as to bring it within the knowledge of all classes in

any way connected with agricultural and gardening pur-

suits aie too well known to need even a reference, so

thoroughly has she at heart the welfare of our food crops

and field produce that she has taken other steps, besides

the dissemination of her well known books, to bring the

importance of the subject before those who are not likely

to be reached by the works in question. We refer to the
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prize offered by her at an agricultural show held at Frome
last >'ear, the result of which was satisfactory in drawing
a considerable amount of attention to the subject, and
one of the outcomes of which has been the preparation of a
series of object lessons, so to speak, which have been
elaborated from the plan of Mr. W. H. Haley, who took
the prize at Frome last year. The plan ot these lessons

is as follows :—One insect is taken as an example and
the life-history of this particular insect is illustrated by
showing the creature in all its stages of development
where practicable, or by neat and accurate-coloured
drawings of pupa, larva, and perfect insect, each
stage of which is carefully labelled, then a spray or twig
of the plant attacked, or a model showing the insect's

ravages is given, and in many cases also the parasites

which attack the insect itself. Beneath this is carefully

printed the life-history of the particular insect, and an enu-
meration of the plants upon which it feeds ; and, finally,

under the head of " Prevention and Remedies," some
brief but concise instructions how to proceed to rid one's

crops of the pest. All this is arranged on a cardboard
mount 12 inches long by 8 inches wide, and placed in a

box with a glass cover, so that one insect only is treated

of in one c?,se, thus making the information imparted
very clear, and preventing all confusion. Of the insects

treated in this way are the turnip and cabbage gall weevil,

turnip moth, turnip fly, cabbage aphis, large white cab-
bage butterfly, cabbage moth, vine beetle, bean beetle,

pea and bean weevil, winter moth, .'\merican blight on
apple, magpie moth on gooseberry, celery-leaf miner,
silver moth, beet or mangold fly, click beetle and wire-

worms, goat moth, lacky moth, daddy-long-legs, and
onion fly.

Twenty of these cases have recently been prepared by
Mr. Mosley, of Huddersfield, under the superintendence
of Miss Ormerod, and are now in the museum at Kew,
and a set of ten of a similar character are to be placed
in the Aldersey School of the Haberdashers' Company at

Bunbury, Cheshire, where plain teaching on such subjects

is being satisfactorily carried on. J. R. J.

AMERICAN AGRICULTURAL GRASSES'"
TT OWEVER complicated the systematic synonymy of
•* -* the GramineK may be, the popular nomenclature
of the grasses is probably in an even more unsatisfactory
state. In the former case the name of the author ap-
pended to the scientific name of the plant is usually
sufficient to dispel any ambiguity as to what particular
plant is meant, even though that plant may have received
half a dozen systematic names from as many different
botanists. In the case of the trivial name, however, even
this means of identification is lacking, and it is no un-
common circumstance to find the same name applied to
several different grasses, each one of which may, more-
over, have one or two additional names. To those who
are studying the grasses in their agricultural aspect this

confusion is very perplexing, particularly as both the
English and the American agricultural journals usually
refer to a grass by its trivial name. The difficulties which
surround this subject are well e.xemplified in the volume
before us. For example, in American agricultural publi-
cations the term " salt-grass " is frequently met with, and
we searched this volume in the hope of finding out the
species so denominated. But instead of one we find no
less than four distinct species, in as many genera, called
" salt grass," namely, Vilfa dcpaupenita, Sporobolus
airoicics, Brizopyrion spicatum {Distichlis man'tima),
and Spartina juncca. To an English agriculturist foxtail

means Alopecunis praiensis only, whereas in America
' "The Agricultural Grasses of the United States." By Dr. George

Vasey, Botanist of the Department of Agriculture ; also, "The Chemical
Composition of American Grasses," by Clifford Richardson, Assistant
Chemist. (Washington : Department of Agriculture, 1884.)

the name is also given to A. geniculatus, Hordeum muri-
nuiii, H. jubaluvi, and Seiaria setosa. Rye-grass in
England is LoUiim perenne : in America the term is

applied in addition to four species of Elymus. Blue
grass is the name given to four distinct species of Poa,
varying considerably in their agricultural value, and one
of these, P. pratcnsis. often spoken of as Kentucky blue-
grass, is also called " June grass," " spear grass," and
" red top," the last name being equally applied to Agros-
tis vulgaris. Bunch grass is more vague in its applica-
tion, for it embraces at least six species in five genera,
while in Canada the same name is given to two other
grasses, Elymus cotideiisaius and Ka'/e>ia cristata, the
former of which is known in the United States as
"giant rye grass." The term "goose grass," which
in England is restricted to the rubiaceous hedgerow
weed GaliuDi Aparine, is, in America, applied to Poa
annua, which is also called annual spear grass, and to
Panuutii Texanum, further known as Texas millet. The
grass Holcus lanatus, which to all English farmers is

known as Yorkshire fog, is variously termed velvet grass,
velvet mesquite, satin grass, and meadow soft grass, this
last term being also current in England.

There are about 600 species of grasses in the United
States, a few only of these having been introduced. The
work under notice embraces descriptions of 1 20 species,
each accompanied by a plate. Of these, about forty,

included under twenty-six genera, are identical with
British species. Five additional British genera are re-

presented, but not by British species ; these are Elymus.
Melica, Spartina, Stipa, Triodia. About a dozen British
genera do not appear, the most noteworthy among these
being, perhaps, Brachypodium, Briza, and Cynosurus.
Two dozen of the genera enumerated are extra-British

;

the chief ones are Andropogon, Aristida, Bouteloua,
Buchloe, Danthonia, Muhlenbergia, Paspalum, Sorghum,
Sporobolus, and Zizania. The so-called buffalo grasses
are Bouteloua oligostachya, Stipa spartea, and Buchloe
dactyloidcs ; the first two may be gathered in quantity by
any one who travels across the Canadian prairies, but the
last-named, which is regarded as the true buffalo grass,

does not extend into Canada.
In upwards of 100 pages of text we find collected much

information both of botanical and of agricultural interest.

The structural and economic characters of each grass
figured are detailed at some length, but Dr. Vasey has,
perhaps wisely in a work of this kind, made no attempt at
classification. Though systematic synonyms are seldom
given, there is a lavish display of trivial ones, for which
the agricultural reader, at all events, will be grateful.

Orthographic blunders are rather numerous, and the
index might be more complete. The term cliartaceous
(" the texture resembling paper or parchment in thick-
ness") is, we believe, not current on this side of the
Atlantic : let us hope we may do without it.

The chemical analyses are of much agricultural interest,

and readers should compare the results here given with
those obtained by Wolff in his analyses of German
grasses. The figures before us serve to show how con-
siderably the same gramineous species may vary in com-
position according to the soil and climate in which it is

grown, this point being specially illustrated by analyses
of Phlcum pratense and Dactylis gloinerata, each from
half a dozen different localities. How variable is the
composition of gramineous herbage generally is well
shown in the following table, in which are given the
highest and lowest percentages of the constituents named,
obtained in 136 analyses of different species of grasses:

—

Diy substance Highest Lowest
Ash 19-24 ... 3-57
Fat 577 ... 1-48
Nitrogen free extract ... ... 6601 ... 34'oi
Crude fibre... ... ... ... 37'72 ... I7'68
Albuminoids 23'I3 .. 2'8o
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A process which has been the means of throwing much
hght on problems in vegetable physiology and agricultural

chemistry, namely, a comparison of the analyses of a

plant and of its separate members in different stages of

growth, has been applied to fifteen familiar species of

grasses, and the results are tabulated and briefly dis-

cussed.
Many useful suggestions, some of them of the highest

practical importance, are to be met with in these pages.

Here is one by Prof Asa Gray which refers to the

Teosinte, or Guatemala grass, Eiic/ileena liixiirinns, a

native of filexico and Central America, and has the true

ring of progress about it :
—

"To make the Teosinte a most useful plant in Texas

and along our whole south-western border the one thing

needful is to develop early-flowering varieties, so as to get

seed before frost. And this could be done without doubt

if some one in Texas or Florida would set about it.

What it has taken ages to do in the case of Indian corn,

in an unconscious way, might be mainly done in a

human lifetime by rightly directed care and vigorous

selection."

This volume is highly creditable to its authors, and it

adds one more to the many useful publications which

have emanated from the United States Department of

Agriculture. W. Fream

THE DEVELOPMENT OF THE CMCILIANS

IN a letter recently published in the Arhciten aus dem
zoologisch-zootojuischen Iiis/itut in Wiirzburg,

Messrs. P. B. and C. F. Sarasin give a preliminary

account of the development of Epicrium ohitinosum as

observed at Pcraderinia in Ceylon, where these naturalists

have taken up their quarters near the celebrated Botanical

Gardens. Since the original discovery by Johannes
Miiller of the larval form of the Caccilians, almost the

only information obtained on this important subject is a

short account of the gilled larvas of Ccccilia compressi-

caiidtx by Peters, founded on specimens procured by

Jelski in Cayenne.
The brothers Sarasin show that Epicrium is not vivi-

parous, as is Citcilia, but oviparous. In the most
advanced stage before hatching the embryo is provided

with very long blood-red external gill-filaments, and has

also a distinct tail with a strong fin. The gill-filaments

are shed previous to the hatching, after which the young
Ciccilians make their way to the neighbouring stream,

and live in the water, breathing by means of gill-slits.

After they leave the water their gill-slits close up, and
they breathe by lungs. The brothers Sarasin compare
these CcBcilians to Urodeles, in that they pass through

the perennibranchiate stage in the egg. As larvse they

are derotrematous, and in the adult stage become true

land-animals like Salamanders. Our authors also show
that the spermatozoon has a spiral filament, and that

there is a fourth gill-arch, from which the pulmonary
artery is given off. Both these facts tend to show that

the Cascilians are more nearly allied to the Urodeles

than to the Anurous Amphibians.

THE BRITISH ASSOCIA TIOX
REPORTS

Fifth Report of the Committee, ronsisting of Mr. R Etherid^c,

Mr. Thomas Gray, and Prof. John Milne {Secretary), appoint d
for thepurpose of investigativg the Earthqnalr Phenomena of
yapan. {Drawn up by the Secie'ary).—On account of an
excursion which I have ' the intention of making during the

coming summer to Australia .ind New Zealand, I am compelled
to draw up lliis report a month e.irlier tli.in usual. As the only

time when the work of attending to observations and experi-

ments repays itself is during the winter months, I may safely say

that Jmy intention of shortening the lime usually devoted lo

earthquake observations is not likely to involve any serious loss.

The number of earthquakes felt during corresponding .periods in

two previous years and this last year were respectively twenty-six,

thirty-nine, and eighty, and not only have the earthquakes been
numerous, but some of them have been pretty stiff, as is testified

by the fact that on several occasions chimneys fell and walls

were cracked. The work done during the last year is briefly as

follows :—
S'isii.ic Experiments.—Seismic experiments were commenced

in conjunction with Mr. T. Gray in i88o. The movements
then recorded were produced by allowing a heavy ball, 1710 lbs.

in weight, to fall from various heights up to thirty-five feet.

Subsequently many experiments were made by exploding
charges of dynamite and gunpowder placed in bore-holes.

During the last year, whilst working up the long series of

records which accumulated, several laboratory experiments were
made to investigate the methods to be employed when analysing

the diagrams of earth motion. The first of these experiments

consisted in projecting a small ball from the top of a tall flat

vertically-placed spring, and at the same time causing the spring

to draw a diagram of its motion. From the distance the ball

was thrown its initial velocity could be calculated. From the

diagram, either by calculation on the assumption of simple

harmonic motion or by direct measurement, the maximum
velocity of movement could be obtained. These three quantities

practically agreed. The most important result obtained by
these experiments was that they indicated an important element

to be calculated in earthquake or dynamite diagrams, and,

further, that in these diagrams the first surlden movement, which
invariably has the appearance of a quarter-oscillation, ought

apparently to be considered as a semi-osxillation. The second

set of experiments consisted in determining the quantity to be
calculated from an earthquake diagram which would give a

measure of the overturning or shattering power of a dis'urljance.

For this purpose a light strip of wood was caused by means of a

strong spiral spring and a heavy weight to move lioriz-mtally back

and forth with the period of the spring. On this strip small

columns of wood were stood on end, and it was detemiined how
far the spring had to be deflected and then suddenly released to

cause overturning. The more important results of all these

experiments are :

—

I. Effect of Ground on Vibration.—{\) Hills have but little

effect in stopping vibrations. (2) Excavations exert con.sider-

able influence in stopping vibrations. (3) In soft damp ground

it is easy to produce vibrations of large amplitude and consider-

able duration. {4) In loose dry ground an explosion of

dynamite yields a disturbance of large amplitude but of -short

duration. (5) In soft ro:k it is difificult to pi'oduce a disturbance

the amplitude of which is sufficiently great to be recorded on an

ordinary seismograph.

II. Genera! Character of Mation.—(l) The pointerof a seismo-

graph with a single index first moves in a normal direction, after

which it is suddenly deflected, and the resulting diagram yields a

figure partially dependent on the relative phases ofthe normal and
transverse motion. These phases are in turn dependent upon
the distance of the seismograph from the origin. (2) -\ bracket

seismograph indicating normal motion at a given station com-
mences its indications before a similar seismograph arranged to

write transverse motion. (3) If the diagrams yielded by two
such seismographs be compounded, they yield figures containing

loops and other irregularities not unlike the figures yielded by
the seismograph with the single index. (4) Near to an origin,

the first movement will be in a straight line outwards from the

origin ; subsequently the motion may be elliptical, like a figure 8,

and irregular. The general direction of motion, is, however,

normal. (5) Th-o points of ground onl}- a few feet apart may
not synchronise in their motions. (6) Earthquake motion is

probably not a simple harmonic motion.

III. Norma! Motion.—(f) Near to an origin the first motion is

outwards. At a distance from an origin the first motion may
be inwards. (2) At stations near the origin the motion inwards

is great :r than the motion outwards. At a distance the inwards

and outwards motion are practically equal. (3) At a station

near the origin, the second or third wave is usually the largest,

after which the motion dies down very rapidly in its amplitude,

the motion inwards decreasing more ra].iidly than the motion

outwards. (4) Roughly spe.aking the amplitude of norma!

motion is inversely as the distance from the origin. (5I At a

station near an origin the period of the waves is at first short.

It becomes longer as the disturbance dies out. (6) The semi-
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oscillations inwards are described more rapidly than those out-

wards. {7) As a disturbance radiates the period increases.

Finally it becomes equal to the period of the transverse motion.

From this it may be inferred that the greater the initird disturb-

ance the greater the frequency of waves. (8) Certain of the

inward motions of "shock" have the appearance of having
been described in less than no time. (9) The first outwards
motion, which on diagrams has the appearance of a quarter-

wave, must be regarded as a semi-oscillation. (10) The waves
on the diagrams taken at different stations do not correspond.

(11) At a station near the origin, a notch in the crest of a wave
of shock gradually increases as the disturbance spreads, ;o that

at a second station tire wave with a notch has split up into two
waves. (12) Near the origin the normal motiou has a definite

commencement. At a distance the motion commences irregu-

larly, the maximum motion being reached gradually.

IV. Transz'crse Motion.—(i) Near to an origin the transverse

motion commences definitely but irregularly. (2) Like the

normal motion, the first two or three movements are decided,
and their amplitude slightly exceeds that of those which follow.

(3) The amplitude of transverse motion as the disturbance
radiates decreases at a slower rate than that of the normal
motion. (4) As a disturbance dies out at any particular station

the period decreases. (5) As a disturbances radiates the period
increases. This is equivalent to an increase in period as the
intensity of the initial distiurbance increases. (6) As we recede
from an origin the commencement of the transverse motion
becomes more indefinite.

V. Relation o) Normal to Tiatir^'erse Motiou.—(i) Near to an
origin the amplitude of normal motion is much greater than that

of the transverse motion. (2) As the disturbance radiates, the
amplitude of the transverse motion decreases at a slower rate than
that of the normal motion, so that at a certain distance they may
be equal to each other. (3) Near to an origin the period of the
transverse motion may be double that of the normal motion

;

but as the disturbance dies out at any given station, or as it

radiates, the periods of these two sets of vibrations approach
each other.

VI. Maximum Vdocity and Intensity of Mo^e7nent.— (i) An
earth particle usually reaches its maximum velocity during the
first inward movement. A high velocity is, however, sometimes
attained in the first outward semi-oscillation. (2) The intensity

of an earthquake is best measured by its destructive power in

overturning, shattering, or projecting various bodies. (3) The
value

± ,-r. rr, /I - COse\

used by Mallet and other seismologists to express the velocity of
shock as determined from the dimensions of a body which has
been overturned, is a quantity not obtainable from an earthquake
diagram. It represents the effect of a sudden impulse. (4) In
an earthquake a body is overturned or shattered by an accelera-
tion, /, which quantity is calculable for a body of definite
dimensions. The quantity / as obtained from an earthquake

diagram lies between _ and 1'-, where V is the maximum velo-
t a

city, t is the quarter-period, and a is the amplitude. (5) The

initial velocity given in the formula V- = _ 'i (for horizontal pro-
d

jection) used by Mallet as identical with v- in 3, are not identical

quantilies. (6) In discussing the intensity of movement I have

used the values — (7) T he intensity of an earthquake at first

decreases rapidly as the disturbance radiates ; subsequently it

decreases more slowly. (8) A cune of intensities deduced from
observations at a sufficient number of stations would furnish the
means of approximately calculating an absolute value for the
intensity of an earthquake.

VII. Vertical Motion.—(i) In soft ground vertical motion
appears to be a free surface-wave which outraces the horizontal
component of motion. (2) Vertical motion commences with
small rapid vibrations, and ends with vibrations which are long
and slow. (3) High velocities of transit may be obtained by
the observation of this component of motion. It is possibly an
explanation of the preliminary tremors of an earthquake and the
sound phenomenon (4) The amplitude and period of vertical

waves as observed at the same or dilTerent stations have been
measured.

VIII. Velocity.— (i) The velocity of transit decreases as a

disturbance radiates. (2) Near to an origin the velocity of
transit varies with the intensity of the initial disturbance. (3)
The rate at which the normal motion outraces the transverse

motion is not constant. (4) As the amplitude and period of the

normal motion approach in value to those of the transverse

motion, so do the velocities of transit of these motions approach
each other. (5) That the ratio of the speed of normal and
transverse motions is not constant is shown from a table of these

velocities calculated for different rocks from their moduli of

ela-ticity.

IX. Miscellaneous.—(l) At the time of an earth-disturbance,

currents are produced in telegraph lines. (2) The exceedingly
rapid decrease in the intensity of a disturbance in the immediate
neighbourhood of the epicentrum has been illustrated by a

diagram. (3) For the duration of a disturbance due to a given
impulse in different kinds of ground, reference must be made 10

the detailed descriptions of the first four sets of experiments.
E.tperiments on a Building to resist Earthquake Motion.—In

the Report of last year I described a house which rested at its

foundations upon cast-iron balls. These balls were lo-inch

shell. The records obtained from an instrument placed inside

this house showed that, although it was subjected to consider-

able movement at the time of an earthquake, all sudden motion
had been destroyed. xMthough the balls did very much to-

mitigate earthquake motion, wind and other causes produced
movements of a far more serious nature than the earthquake.
To give greater steadiness to the house, 8-inch balls were tried,

and then i-inch balls. Finally the house was rested at each of

its piers upon a handful of cast-iron shot, each J-inch in

diameter. By this means the building has been rendered
astatic, and, in consequence of the gi-eat increase in rolling;

friction, sufficiently stable to resist all effects like those of wind.
The shot rest between flat iron plates. That the house had
peculiar foundations would not be noticed unless specially

pointed out. From these e.xpeiiments it seems evident that it

is possible to build light one-storied structures of wood or iron

in which, relatively to other houses, but little movement will be
felt.

Obse>-'ations in a Pit 10 feet deep.—The instrument placed io

this pit is similar to all the other instruments, and is installed in

a similar position. Comparing the maximum amplitudes, maxi-
mum velocities, and maximum accelerations obtained in the pit

with those obtained at about thirty feet distance, they ai-e for

one particular earthquake respectively in the ratios of i : 43,
I : 52, and I : 82. In most earthquakes the extent of motion has-

been too small to admit of measurement, and that there had
been any movement could only be detected by holding the plate

on which the record was written up to the light and glancing
along it lengthways. This investigation tends to confirm the

view which I have previously put forward, that an earthqua':e

at a short distance from its epicentrum is practically a surface

disturbance, principally consisting of horizontal movements.
The vertical motion is small, and is best seen in the preliminary-

tremors either of an actual earthquake or of a dynamite ex-
plosion. From a practical point of view these results must be at
the greatest importance to those who have to erect heavy-

structures rn earthquake districts.

Buildings in Earthquake Countries.—As during the last few-

years so much destruction both to life and property has taken
place in various parts of Europe, it seems that an epitome of the-

results of observations and experiments carried on in Japan
relative to construction in seismic districts might not only be
intereating, but possibly it might also be of practical value.

When erecting a building it appears that we ought first to reduce
as far as possible the quantity of motion which ordinary

buildings receive ; and, second, to construct a building so that

it will resist that portion of the momentum which we are unable
to keep out. To reduce the momentum which usually reaches a
building the following may be done :—

(i) Institute a seismic survey of the district or area in which it

is intended to build, and select a site where experiment shows
that the motion is relatively small. (2) For heavy buildings

adopt deep foundations (perhaps with lateral freedom), or at

least let the building be founded on the hardest and most solict

ground. It is perhaps because the tops of the hills in Tokio-

are harder than the plains that they have relatively the least

motion. A building only partially isolated may be exceedingly-

dangerous from the fact that motion entering in the unprotecteif

side "ill make the excavations (cuttings, valleys, &c.) upon the-

opposite side into free surfaces which will swing forward through
a range greater than they would have swung had the excav-^ations
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not existed. (3) For light buildings, especially if erected on
soft ground, where the range of motion is always great, if the
structure rests on layers of fine cast-iron shot, it cannot possibly
receive the same momentum as a building attached to the moving
ground. To resist the effects of momentum which cannot be cut
off a building : (i) Bear in mind the fact that it is chiefly stresses
and strains which are applied horizontally to a building which
have to be encountered. A vertical line of openings like doors
or windows in a building constitute a vertical line of weakness
to horizontally-applied forces. (2) Avoid coupling together two
portions of a building which have different vibrational periods,
or which from their position are not likely to synchronise in
their motion. If such parts of a building must of necessity be
joined, let them be so joined that the connecting link will force
them to vibrate as a whole, and yet resist fracture. Brick
chimneys in contact with the framing of a wooden roof are apt
to be shorn off at the point where they pass through the roof.
Light archways connecting heavy piers will be cracked at the
crown. To ob\iate destruction due to these causes a system of
construction similar to that to be seen in several of the buildings
of San Francisco, Tokio, and Yokohama may be adopted. This
essentially consists of tieing the building together at each floor
with iron and steel tie-rods crossing each other from back to
front and from side to side. (3) Keep the centre of inertia of a
building or its parts as loiv as possible. Hea\y tops to chimneys,
heavy copings, and balustrades on walls and towers, heavy roofs
and the like are all of serious danger to the portion of the struc-
ture by which they are supported. When the lower part of a
building is moved, the upper part by its inertia tending to remain
behind often results in serious fractures. All the chimneys in
Tokio and Yokohama which have fallen in consequence of their
ornamental heads have been replaced by shorter and thicker
chimneys without the usual coping. The roof of a portion of
the Engineering College rests loosely on its walls, and has
therefore a certain freedom. In Manila many heavy roofs have
been replaced by roofs of sheet iron. Wails may be lightened
in their upper parts by the use of hollow bricks. Such vertical
motion as may exist is also partly obviated by light superstruc-
tures. Vertically-placed iron tie-rods give additional security.
If these and other rules which are the result of experiment and
observation could be adopted in earthquake countries, it is

certain that the loss of life and property might be greatly
diminished.

Earth Ticmors and Earth Pulsations.—Notwithstanding
the untrustworthiuess of level observations, they neverthe-
less have given residts of interest. (i) The bubbles from
tinje to time move back and forth without apparent reason.
Considerable changes have sometimes been observed before an
earthquake (2) The greatest movement of the bubble of a level
takes place during the colder part of the year, which is the
season of earthquakes, and also the se.ison when the barometric
gradient between Siberia and the Pacific is the steepe-t. (3)
The bubble of a level continues to move long after the sensible
motion of an earthquake has ceased, enabling us to study the
slow movements which bring an earthquake to a close. (4)
When the barometer is very low, as, for instance, during a
typhoon, the bubble of a level may be distinctly seen to pulsate
back and forth through a range of about -5 mm. In September
of last year, in conjunction with Mr. W. Wilson, C.E., and Mr.
Mano, of the Imperial College of Engineering, I carried an
instrument to the summit of Fujiyama, which is about 12,365 feet

in height, where I succeeded after many failures in recording
automatically earth tremors and earch pulsations. But we were
unable to remain for more than five days.
The results of interest connected with these observations

are :—(i) That the movements on the top of the mountain were
much greater than those which I usually observe in Tokio. (2)
The tremors, or slight swing-like movements of the instrument,
did not necessarily accompany the wind. (3) That during the
heavy south and south-east gal'es the direction of displacement
of the pointer was towards the south-east, which is the same
result as would be obtained if the bed-plate of the instniment
were raised on the south-east side, or if the mountain had tipped
over to the north-we-t. My colleague, Mr. T. Alexander,
treating Fuji as a conical solid made of brick, with a wind-load
of 50 lbs. on the square foot, found the slope and deflection of a
point 100 feet below the apex of the cone. This calculated
slope was two or three times greater than the greatest deflection
which I measured. As it is difiicult to imagine that a mountain
could suffer deflection by a wind pressure, I will not insist upon

the fact that deflection actually occurred. It is certainly curious
that the results of calculation and observation should point in the
same direction.

Report of the Committee on Electrical Standards, consisting of
Prof. G. C. Foster, Sir W. Thomson, Prof. AyrtOK, Prof. J.
Perry, Prof. \V. G. Adams, Lord Payleigh, Prof. O. y. Lodge,
Dr. John Hopkinson, Dr. A. MuirheaJ, Mr. Pnece, Mr. H.
Taylor, Prof. Everett, Prof. Schuster, Dr. J. A. Flemin:;,

Prof. G. F. Fitzgtrald, Mr. R. T. Glaz.brook, Prof. Chrystal,
Mr. H. Tomlinson, and Prof. Barnett, zuith Mr. Glazehrook as
Secretary.—The Committee reported that the Secretary has had
constructed a series of coils to serve as standards in terms of the
legal ohm. These standards, in accordance with the resolution
of the Committee, were con tructed on the supposition that the
value of the legal ohm is l'oil2 B.A. units. The comparisons
were made by the methods given in the reports for 1885 and
1S84, and the values found were

—

No.
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change of the electroraouve force). The quantity i) has never
been experimentally determined, but two hypotheses have been
made as to its value by Maxwell and Helmholtz. According to

Maxwell t) = iil\T, where k is the specific inductive capacity,

and, according to Helmholtz, t) is also a function of k. There
is very little experimental evidence for either of these theories.

For Maxwell's theory, perhaps the best evidence is that, if we
assume the electro-magnetic theory of light, the refractive index
should, if 7; = K/47r, equal the square root of a specific inductive

capacity, which is very approximately the case for a good many
substances. Maxwell's assumption has the great advantage of
getting rid of all discontinuity in the currents ; and, when this

is the case, all forms of the potential theory lead to the same
result. So that, if we could prove Maxwell's theory experi-

mentally, it would be a complete theory of electro-dynamic
action. If it should turn out, however, that Maxwell's theory
is not true, then we should have to go on further and determine
which of the several forms of the potential theory is the true one ;

as, if the currents are not closed, the dift'erent forms of the
theory lead to different results. It would seem that the most
important thing to be done in electro-dynamic theory is to de-
termine whether 7) = kj^ti or not, and the author has des.ribed
two ways in which this may be done. If Maxwell's theory
should prove not to be true, we must go on to determine the
value of *) for all dielectrics, and which of the forms of the
potential theory is the true one.

Rfport on StandarJs of White Light.—Various experiments
have been made by the Committee. The members have come
to the conclusion that the standard candle as defined by Acts of
Parliament is not in any sense a standard. The spermaceti
used is not a definite chemical substance, and is mi.xed with
other substances. Also the constitution of the wick is not
properly defined. The Committee have considered the relative

merits of different proposed standards, and have come to the
conclusion that for comiiurJal purposes the pentane standard of
Mr. Vernon Harcourt is the best. .-Vlthough the Committee
wish their opinion on this point to be known to the Board of
Trade and the public, they do not recommend the adoption of
any particular standard until further experiments on radiation

have been made. Several experiments are enumerated which
they propose to make. They ask reappointment, with a grant
of 50/. towards the proposed researches.

Report of the Committee on Meteoric Dial.—Experiments have
been made at the Scottish Marine Station by means of an
apparatus in which the wind blows through gratings of fine

platinum wire. The moisture deposited is collected and
examined for suspended particles. Funnels have also been
placed at different localities for catching rain. The presence of
carbonaceous matter is most marked. In smaller quantities

occur quartz, felspar, mica, tourmaline, garnet, glassy particles

resembling Krakatoa dust or pumice, and small round magnetic
particles about i -500th of an inch in diameter. They resemble
similar larger particles got from deep sea deposits at the greatest

distance from continental land. None are of cosmic origin.

Usually they have a small nucleus in the interior, but are fre-

quently hollow. Further observations are to be made at various
stations all over the world.

Report of the Committee on J\Ieleoroiogieal Obset vatious on Ben
Nevis.—The chief additional observations made daring the
year were with regard to raiiifall and wind. The amount of
water substance deposited, in whatever form, has been collected
by specially-designed gauges and measured every hour since

June 24, 18S4. In the end of October the anemometers designed
by Praf. Chrystal were added to the instruments. But during
seven months—November, 1SS4, to May, 18S5—no anemometer
could indicate results, with the exception of thirty days. This
is owing to the deposition of ice-crystals. The greatest speed
indicated during three days was on the night of April 24. The
mean speed for 12 hours was 74 miles per hour, the speed for

one particular hour being 81 miles per hour. The highest tem-
perature reached, 60° 'i F., occurred at 2 p.m., August 9 ; and
the lowest, ii°'i F., at midnight, February i6. The coldest

week—average temperature, i6''2 F.—was the one ending on
February 21. The changes of temperature, particularly in

winter, were caused, not by direct solar influence, but by the
passage of cycl mes or anticyclones over the observatory. Indeed
in the stormy months of winter this may be taken to be accu-
rately the case. In summer the afternoon minimum of atmo-
spheric pressure was o 007 inches above the mean for the whole

day, but in winter it was below the mean. During twelve
months there were 464 hours of sunshine, being about II per
cent, of the total possible amount. Heavy rainfalls frequently
occur. Ihe longest for one hour was on December 10, 1884.
The largest daily fall occurred then also, being 4*264 inches.

On an average, a fall of at least one inch occurred one day in

seven.

Report of the Committee on Solution, Secretaiy Dr. W. W.
J. Nicol.—The subjects discussed in this Report are:—(i)
Molecular volumes, (2) saturation, (3) supersaturation, (4) vapour
pressures, and (5) expansion of salt solutions, (i) The results

of a series of experiments show the molecular volume of a salt

in dilute solution to be a quantity composed of two constants :

one for the metal and the other for the salt radical ; hence the
same volume change is produced by replacement of one metal
or salt radical by another metal or salt radical. IVa'er of crys-
tallisation is not to be distinguished from the solvent water, but
the luater of constitution possesses a volume different from that
of the rest of the water—results showing the existence in solu-
tion of the anhydrous salt in contradistinction to the view that
a hydrate, definite ur indefinite, is formed in solution. (2)
Saturation is reached when the further addition of salt would
produce diminution of the mean molecular volume of the mole-
cules already present. (3) The so-called supersaturated solu-
tions are simply saturated or non-saturated solutions of the
anhydrous salts, the only truly supersaturated solutions being
those which result from the fact that, when a hot solution is

cooled, a finite time is required for the excess of salt to crystallise

out.

The Report of the Committee appointed to investigate by means of
Photography the Ultra-violet Spark Spectra emitted by Metallu
Elements and iheir Combinations under Varying Conditions,
drawn up by Prof. Hartley, F.R.S., was presented by him to

the Section ; in it an account is given of the results of the
investigation of the changes in the character of the spectra of the
metals produced by variation in the strengths of the solutions of
their salts

—

e.g. chlorides, nitrates, or sulphates. The study of
a very considerable number of the photographs of such spectra
shows the strength of the solution to have a marked effect on
their character, the more dilute the solution the smaller the
number of lines ; further, that under the same spark con-
ditions, similar solutions of the same strength emit the
same spectrum. Solutions containmg i per cent., i-ioth,

i-iooth, and l-ioooth of the metal were used ; solutions of the
latter strength seldom gave a spectrum of more than three or
four lines, and with solutions containing less than t-ioth per
cent, the diminution in the number of lines is usually very
marked. The spectrum reaction may be utilised for the quanti-

tative analysis of minerals, and yields results more reliable than
those obtained by ordinary methods. The reaction is extremely
delicate, and in the case of magnesium one part of the metal in

10,000 millions of solution can be detected by the appearance of
two characteristic lines.

Third Report ofthe Committee, consisting of Profs. Williamson,
Deuar, Fraiikland, Crum Brown, Odling, and Armstrong,
Drs. Hugo Mailer, F. R. Japp, and H. Forster Morley, and
Messrs. A. G. Vernon Hai court, C. E. Groves, J. Millar
Thomson, H. B. Dixon {Secretary) and V. H. Veley, re-

appointed for the purpose of drawing up a .Statement of the
VarietiiS of Chemical Names which have come into use, for
Indicating the Causes which have led to their Adoption, and for
Considering what can be done to bring about some Convergence

of the Vieios on Chemical Nomenclature obtaining among English
and Foreign Cliemists.—An account of the authorship of some of
the various systems of nomenclature which have been devised
for the purpose of distinguishing between compounds formed by
the union of the same elements in different proportions has
been given in the "Historical Notes " prefixed to the Second
Report of this Committee. Among these systems the use of
the termination ous and ic, to denote respectively lower or higher
degrees of saturation of one element or group with another
element or group, is perhaps that which has met with the
widest acceptance. This system further directs that when
electro-negative groups, the names of which end in cus and ie,

unite with electro-positive groups to form salts, these termina-
tions are to be changed into ite and ate respectively. It would
be ill-advised to attempt on etymological grounds to change a

system so firmly established as that involved in the present use
of the prefixes hypo and hyper. No ambiguity can arise from
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the use of terms about the meaning of which everyone is agreed,

and their mere etymological accuracy is, in view of this all-

important consideration, of secondary importance. As a metal
rarely—if ever—forms more than two salifiable oxides, the ous

and ic terminations generally suffice for purposes of distinction

so far as the salts of metals are concerned. The practice of

further employing these terminations in the case of acid-forming
oxides does not lead to confusion, since these oxides are distin-

guished by the name anhydride (or acid). Thus we have

CrO CraOa CrOj
Chromous oxide. Chromic oxide. Chromic anhydride.

(Chromic acid.)

Indifferent oxides have frequently been classified and named
by regarding them as compounds of salifiable, with acid- forming
oxides, Cr.jOj being termed chromic chromale. For stages
lower than ous, the prefixes hypo and sub are employed.
Custom appears to have restricted hypo chiefly to acids and to acid-

forming oxides, sub to salifiable and to indifferent oxides. With
regard to the termination ous, the minor question arises, how far

this termination ought to be written in the forms ious and
eous. The answer is : as seldom as possible. " Cupreous "

has generally given way to "cuprous"; no one writes
"chromious" (although the name of the metal is "chrom-
ium ") ; and there is no reason why such names as " ruthenious "

and " iridious " should not equally be shorn of their super-

fluous penultimate syllable. A further question, concerning which
considerable difference of opinion has prevailed, is whether
any ous or ic terminations ought to be employed in the
names of salts of which only one class is known—thus magnesic
sulphate instead of magnesium sulphate. There is something to

be said here for both systems ; and, as the diversity of practice
does not lead to confusion, and consequently does but little

harm (beyond in each case offending the ears of those accustomed
to the opposite system), the question need not be regarded
as a vital one. In the case of carbon compounds, however,
there is a di.-tinct advantage in affixing ic to the names of the
positive radicals in ethereal salts. A neglect of this precaution
leads to ambiguity— at all events in the spikiti name. Thus,
though there is no ambiguity in the name elhyl phcnylacetaie
when written, yet the ear cannot distinguish between it and
elhylplieiiyl acetate. This ambiguity is obviated by the use of
the termination ic—thus, ethylic pheiiylacelaie and elhj Iphenylk
acetate. In the use of the terminations ous and ic to distinguish
different series of acids and acid-forming oxides, with the excep-
tion of one or two isolated eases, almost perfect unanimity has

I
revailed. To sum up, the ous and ic terminations when em-

ployed for purposes of distinction in cases where two series of
oxides, acids, salts, &c. , are known, have been almost free from
ambiguity, and for this reason deserve to be retained. On the
other hand, in cases where only one series is known, those
chemists who have employed one or other of these terminations
have occasionally differed as to which ought to be used : the
difficulty may be solved, as it has been done by some chemists,
by avoiding the use of any termination in such cases. In com-
plex cases where the above modes of naming prove inadequate,
recourse may be had to numeral designations. These appear
especially admissible in cases where an oxide occurs which is

intermediate between the ous and the ic stage, and at the same
time cannot be classed as a compound of oxides already classi-

fied and named. In applying numeral designations it is most
important to select only such as are free from hypothesis and which
afford correct information. In this respect chemists appear not to
have been sufficiently careful of late years. As an example, arsen-
ious o.xide may be quoted ; this compound is frequently termed
" arsenic trioxide," the formula being written AsgOj, and it is

tacitly assumed that the molecule contains three oxygen atoms.
There are three objections to this name :— (i) That, assuming
the formula on which it is based to be correct, it affords no in-
formation as to the number of arsenic atoms associated with the
three oxygen atoms

; (2) that it involves the assumption that
arsenious oxide does not vaiy in molecular weight, whatever its

physical state ; and (3) that the formula of gaseous arsenious
oxide is AsjOij. In employing numeral designations to indic-
ate molecular composition in cases where this is established, it

is therefore important to express the number of atoms of each
constituent element, as dicarbcn he.xachloride, CClg. But in
the case of solid and liquid bodies of whichthe molecular weight
is unknown, or which may vaiy with temjierature, the name
should merely indicate the relative proportions in which the
constituents are associated ; or, moreexplicitlv. the name should

indicate the proportion of the radical associated with what may
be teraied the characteristic element of the compound. No
difficulty occurs in the case of the chloride, or analogous com-
pound, of the monad elements generally, these being termed
mono-, di-, tri-, tetra-, penta-, or hexa-chloride, &c. , according
as combination is in the proportion of i, 2, 3, 4, 5, or 6 atoms
of chlorine to i atom of the characteristic element. The appli-

cation of this system would involve the use of the names tin

dichloride and iron trichloride (not sesqui-chloride) for stannous
and ferric chlorides respectively, names which accurately express
the relative proportions of metal and of chlorine in these com-
pounds without any hypothesis as to their molecular compo-
sition, which in the case of the former compound, at all events,

certainly depends on temperature. It will, however, involve a

slight departure from the existing practice when applied to

oxides, sulphides, and other compounds of polyad elements ;'

thus oxides of the type (Ko)"© would be termed /;tv««-oxides,

since they consist of the characteristic element and oxygen in

the proportion of one atom of the former to half 2ca atom of the
latter. Oxides of the type (R5)''03 would be termed sisqui-

oxides, since the characteristic element and oxygen are present
in the proportion of one of the former to one and a haf of the
latter. Oxides of the type K2O5 would be tenned seslerii-o\\A&!,,

as they contain oxygen and the characteristic element in the
proportion of t-ao and a half sAom's, of the former to one of the
latter. Oxides of the types RO, ROo, RO3, and ROj, would be
termed respectively mono-, di-, tn-, and /c'//--troxides.

The remainder of the report treats of the various systems
which have been proposed for the naming of acid, basic, and
double salts.

Report rf the Committee appointedfor the purpose of inquiring
itt to the Rate of Erosion of the Sea-Coasts of England ank
Wales, and the Influence of the Artificial Abslraition of Shingle
or Material in that Action (C. E. De Ranee and W. Topley,

Secretaries).—The Committee has, during the past year, received

several Returns relating to the south and east coasts of England.
Most of those relating to the coast south of the Thames are

printed. The thanks of the Committee are especially due to

Major-Gen. Sir A. Clarke, who has instructed the officers of the

Royal Engineers stationed around the coast to supply the Com-
mittee with such information as they may possess or be able to

obtain. Further returns are expected from the same depart-

ment and from other official sources ; the Committee therefore

think it best to defer any general Report until more complete
information is obtained. Ttie ilemorandum drawn up by Mr.

J. B. Redman so fully sets forth the work of the Committee,
and the importance of the inquiry referred to it, that this is now
printed. I he Memorandum by Mr. G. Dowker, on East Kent,
gives a sufficiently complete account of the changes of the coast

in this district ; changes which are of especial historical import-
ance and interest. Mr. Whitaker has drawn up a list of works
relating to the coast-changes of England and Wales, which will

be of great service to the Committee and to those who may
assist in the work. 1 he Committee would again ask for the
assistance of any who, by long residence or other means, have
special knowledge of changes on any part of the English and
Welsh coast. Printed forms of questions can be obtained from
the secretaries or from any member of the Committee.

Third Report of the Committee, consisting of Siry. Hooker,
Dr. Giintht r, Mr. Howard Saunders, and Mr. Sclater (Secre-

tary), appointedfor the purpose ofexploring I^ilima-njaro and the

adjoining mountains of Equatorial Africa.— In their last report,

presented at Montreal, the Committee slated the arrangements
that they had made with Mr. H. If. Johnston for undertaking
an expedition to Kilima-njaro, and gave extracts from Mr.
Johnston's letters showing the progress of his expedition up to
May, 1S84. Mr. Johnston gave an account of his expedition to
the Royal Geographical Society at their meetmg on January
26, 1S85, in which he states that inconsequence of the desertion

of two natives whom he had taken out with him from Zanzibar
as collectors, the collections were not so large as the Committee
could have wished. Capt. Shelley prepared a report on the
birds collected by Mr. Johnston, and Mr. F. D. Godman on
the butterflies of his collection, after which the first sets in both
these collections were handed over to the British Museum, as

were also all the other zoological collections, with a request to
the director that reports might be prepared for publication on
such portions of them as seemed to be of sufficient interest.

Reports on the zoological collections made by Mr. H. H.
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Johnston have already been published in the Procadiiigs of the

Zoological Society for this year. The botanical collections were
handed over to the Royal Herbarium at Kew, where they were
arranged, named, and a set sent to the British Museum. The
report upon them is ready, and will be presented to the Linnean
Society for publication. Prof. Bonney has kindly undertaken

to report on the rock and mineral specimens collected by Mr.

Johnston, and his report is presented herewith, and will be read

in the Geological Section. Mr. H. H. Johnston has in pre-

paration a volume containing a narrative of his expedition and a

summ.iiy of the results arrived at, which will shortly be ready for

issue. The sum of 25/. granted to the Committee at the

Montreal meeting has been returned to the treasurer.

Report of the Committee, consisting of Dr. E, B. Tylor, Dr.
G. A/. Dmvson, Gen. Sir y. H. Lefroy, Dr. Daniel VVihon,

Mr. IJora'io Hale, Mr. R. G. Haliburton, ani Mr. George W.
Bio.xom (Secretary), appointed for t/a purpose of ittvestigaling

and puhtisking Reports on the Physical Characters, Languages,
Industrial and Social Condition of the North-Westertt Tribes of
the Dominion of Canada.—The Committee have been in active

correspondence with missionaries and others stationed among
the Indians, but the unsettled state of the country during the

past year has made it impossible to do more than collect materials

for a preliminary report ; the Committee, therefore, ask that

they may be reappointed with a continuance of the grant.

Report on the Blackfoot Tribes. Drawn up l>y Mr. Horatio
Hale.—The tribes composing the Blackfoot Confederacy, as it is

commonly styled, have been until recently less known than any
others. A correspondence was opened with two able and
zealous missionaries residing among these Indians. The Rev.
Albert Lacombe, widely and favourably known as Father
Lacombe, Roman Catholic Missionary among the Siksika, or

proper Blackfeet Indians, and the Rev. John McLean, Missionary
of the Canadian Methodist Church to the Blood and Piegan (or

Kena and Piekane) tribes. Father Lacombe has been many
years a missionary in the Canadian North-West, and has a very
extensive knowledge of the tribes of that region. His elaborate

work, the "Grammar and Dictionary of the Cree Language"
ranks among the best contributions to American philology.

Mr. McLean has been engaged in his missionary duties for five

years, has prepared a grammar of the Blackfoot language, and
is at present occupied in translating the Scriptures into that

tongue. The unfortunate troubles of the past season have for

a time interrupted the correspondence, and the principal portion
of the report on these Indians will therefore have to be deferred
for another year. Some other sources of information, however,
have been examined, particularly the valuable official reports

and maps of the Canadian and United States Indian Depart-
ments.

Fifty years ago the Blackfoot Confederacy held among the
western tribes much the same position of superiority which was
held two centuries ago by the Iroquois Confederacy among the
Indians east of the Slississippi. The nucleus, or main body is

still composed of three tribes, speaking the proper Blackfoot
language : the Siksika, or Blackfeet proper ; the Kena, or
Blood Indians ; and the Piekane, or Piegans (pronounced
Peegans), a name sometimes corrupted to " Pagan " Indians.
To these are to be added the Sarcees from the north, and the
Atsinas from the south. The Sarcees are an offshoot of the
great Athabascan stock, which is spread over the north of British
America, through Oregon and California into Northern Mexico.
The Atsinas, who have been variously known as Fall Indians,
Rapid Indians, and Gros Ventres, speak a dialect similar to that
of the Arapohoes, who now reside in the " Indian Territory " of
the United States. It is a peculiarly harsh and difficult lan-

guage, and is said to be spoken only by those two tribes. None
of the Atsinas are now found on Canadian territory, and no
recent information has been obtained concerning them, except
from the map which accompanies the United States Indian
Report for 1884, and on which their name appears on the
American Blackfoot Reservation, The five tribes were
reckoned, fifty years ago, to comprise not less than 30,000
souls, the terror of all the western Indians on both sides of the
Rocky Mountains. It was not uncommon for thirty or forty

war parties to be out at once against the Salish (or Flatheads)
of Oregon, the Upsarokas (or Crows) of the Missouri Plains, the
Shoshonees of the far south, and the Crees of the north and
east. The country which the Blackfoot tribes claimed properly
a; their own comprised the valleys and plains along the eastern

slope of the Rocky Mountains, between the Missouri and the

Saskatchewan, the favourite resort of the buffalo, whose vast

herds aflbrded the Indians their principal means of subsistence.

In the year 1S36 a terrible visitation of the small-pox swept off

two-thirds of the people, and five years later they were supposed
to count not more than 1,500 tents, or about 10,000 souls.

Their enemies were then recovering their spirits, and retaliating

upon the weakened tribes the ravages which they had formerly
committed.

In 1855 the United .States Government humanely interfered to

bring about a complete cessation of hostilities between the

Blackfoot tribes and the other Indians, and framed a treaty for

them, accompanying the act by a large distribution of presents.

Dr. F. V. Hayden, in his account of the Indian Tribes of the

Missouri Valley, states: "From my own experience among them,
and from information derived from intelligent men who have
spent the greater portion of their lives with them, I am con-

vinced that they are among the most peaceable and honourable

Indians in the West ; and in an intellectual and moral point

of view they take the highest rank among the wild tribes of the

plains." This favourable opinion of Dr. Hayden is entirely in

accordance with the testimony of the Indian agents and other

officials of the Canadian North-West. At the present time, while

constantly harassed on their reserves by the incursions of thievish

Crees and other Indians, they forbear to retaliate, and honourably

abide by the terms of their treaty, which binds them to leave the

redress of such grievances to the Dominion authorities. Since

the general peace the numbers of the Blackfeet have apparently

qeen on the increase. Dr. Hayden reports the three proper

Blackfeet tribes as numbering in 1855 about 7000 souls. The
present population of the three Canadian Reserves is computed
at about 6000, divided as follows : Blackfeet proper, 2403 ;

Bloods, 2S00 ; Piegans, 800. On the American Reservation

there are stated to be about 2300, mostly Piegans. This would
make the total population of the three tribes exceed Sooo souls.

The adopted tribe, the Sarcees, have greatly diminished in

numbers through the ravages of the small-pox. This tribe, now
numbering less than 50a souls, have their Reserve near Calgary.

They are reputed to be less cleanly and moral than the proper

Blackfeet tribes. In this respect their habits and character

correspond with those of other Athabascan tribes. During

the past five years, as is well known, a great change has

taken place in the condition of the north-western tribes

through the extermination of the buffalo. The Blackfeet

have been the greatest sufferers from tliis cause. The buflalo

were their main dependence. Suddenly, almost without warning,

they found themselves stripped of nearly every necessary of life.

The change was one of the greatest that could well befall a

community. The Governments both of the United States and
of Canada came to the rescue ; but in the former country the

urgency of the case was not at first fully understood, and much
suffering ensued. The agent on the Blackfoot Reservation in

Montana (Major Allen) states in his official report that when he

entered upon his duties in April 1884 he found the Indians in a

deplorable condition. The supplies of food which had been sent

for them had proved insufficient, and before these could be

renewed many died from actual starvation. Some stripped the

bark from the saplings which grew along their creeks, and ate

the inner portion to stifle their sense of hunger. On the

Canadian side, fortunately, the emergency w.as better understood.

Col. McLeod, an able and vigilant officer, was in charge of the

Mounted Police at that time, and through his forethought the

necessary preparations were made. In 1879 and 18S0 the

buffalo disappeared from that region. Arrangements were at

once made for settling the Indians on Reserves, and for supplying

them with food and clothing, and teaching them to erect wooden
houses and cultivate their lands. Daily rations of meat and flour

were seived out to them. Ploughs, cattle, and hoi-ses were

furnished to them. Farm instnictors were placed among them.

The Indians displayed a remarkable readiness to adapt them-

selves to the new conditions. According to the reports of all

the agents, they have evinced a quickness to learn and a

persevering industry which place them decidedly in advance of

the other Indian tribes of that region. In 1882 more than

500,000 lbs. of potatoes were raised by the three Blackfoot

tribes, besides considerable quantities of oats, barley, and turnips.

The Piegans had sold 1000 dollars' worth of jiotatoes, and had a

large supply on hand. " The manner in which the Indians have

worked," writes the agent, "is really astonishing, as is the

interest they have taken, and are taking, in farming." Axes an!
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other tools were distributed among them, and were put to good
use. In November, 1882, log-houses had " gone up thick and
fast on the Reserves, and were most creditable to the builders."

In many cases the logs were hewn, and in nearly all the houses
fireplaces were built. In the same year another official found
comfortable dwellings, well-cultivated gardens, and good supplies

of potatoes in root-houses. Most of the families had cooking
stoves, for which they had sometimes paid as much as 50 dollars.

He "saw many signs of civilis.ation, such as cups and saucers,

knives and forks, coal-oil lamps, and t.ibles ; and several of the

women were baking excellent bread and performing other
cooking operations." Three years before these Indians were
wild nomads, who lived in skin tents, hunted the buffalo, and
had probably never seen a plough or an axe.

The Blackfeet have been known to the whites for about a

century, and during that period have dwelt in or near their

present abode. There is evidence, however, that they once
lived further east than at present. The explorer Mackenzie, in

1789, found them holding the south branch of the .Saskatchewan,

from its source to its junction with the north branch. He speaks
of four tribes—the Picaneaux, Blood, and Blackfeet, and the

Fall Indians (Atsinas), which latter tribe then numbered about

700 warriors. Of the three former tribes he says: "They are

a distinct people, speak a language of their own, and, I have
reason to think, are travelling north-west, as well as the others

just mentioned (the Atsinas) ; nor h.ave I heard of any Indians

with whose language that which they speak has any affinity.

Mr. McLean's inquiries confirm this opinion of the westward
movement of these Indians in comparatively recent times. " The
firmer home of these people," he writes, "was in the Red
River country, where, from the n.ature of the soil which
blackened their mocassins, they were called Blackfeet." This,

it should be stated, is the exact meaning of Sihsika, from
sikshiam, black, and ka, the root of ogka/sh, foot. The meaning
of the other tribal names, A'ma and Piekane, is unknown.
This westward movement has probably been due to the pressure

of the Crees, who, according to their own tradition, originally

dwelt far east of the Red River, in Labrador and about

Hudson's Bay. They have gradually advanced westward,
pushing the prior occupants before them by the sheer force of

numbers. This will explain the deadly hostility which has

always existed between the Crees and the Blackfeet. M.
Lacombe, however, expresses a doubt as to their former sojourn

in the Red River region : " They affirm, on the contrary, th.at

they came from the south-west, across the mountains—that is

from the direction of Oregon and Washington Territory.

There were " (he adds) " bloody contests between the Black-

feet and the Nez-perces, as Bancroft relates, for the right of

hunting on the eastern slope of the Rocky Mountains." Mr.
McLean, who mentions the former residence of the Blackfeet in

the Red River country as an undoubted fact, .also says :
" It is

supposed that the great ancestor of the Blackfeet came across

the mountains." Here are two distinct and apparently con-

flicting traditions, each having good authority and evidence in

its favour. One of the best tests of the truth of trjidition is to

be found in language. Mackenzie, well acquainted with the

Crees and Ojibways, who speak dialects of the great Algonkin
stock, recognised no connection between their speech and that

of the Blackfeet. Another traveller (Umfreville), whose book
was published in 1791, gave a list of forty-four words of the

Blackfoot language. Albert Gallatin, whose " Synopsis of the

Indian Tribes" appeared in 1836, examined this list of Umfre-
ville, and pronounced it sufficient to show that the language of

the Blackfeet was " different from any other known to us." A
few years later, having received from an Indian trader a more
extended vocabulary, he corrected his former statement, and
showed that there was a clear affinity betw'een the Blackfoot

speech and the language of the Algonkin family. More recently

the French missionaries made the same discovery. M. Lacombe
writes to me :

" The Blackfoot language, although far from,

belongs to the same lamily as, the Algic, Ojibway, Santeux,

Maskegon, and Cree. We discovered tliis analogy by studying

ihe grammatical rules of these languages." Thus some of the

ablest and most experienced of North American linguists have

at first supposed the Blackfoot language to he distinct from all

others, and .have only discovered iis connection with the Al-

gonkin family by carefal study. M. Lacombe has been good
enough to send me a pretty extensive vocabulary of Blackfoot

words, compared with the corresponding words in the Cree and
Ojibway languages. He has added many paradigms of

grammatical forms in the Blackfoot, compared with similar forms
in the Cree and Ojibway tongues. The Blackfoot language is

thus shown to be, in its grammar, purely Algonkin. The re-

semblance is complete in the minutest forms. But when we
turn to the vocabulai-y, by which the first judgment of a

language is necessarily formed, the origin of the early error

becomes apparent. Many of the most common words are

totally dift'erent from the corresponding words in the Algonkin
languages. Others, found on careful examination radically the

same as the corresponding Algonkin terms, are yet so changed
and distorted that the resemblance is not at first apparent. Of
this variation and distortion the numerals afford a good example.

Other words in ordinary use show the total unlikeness in some
cases and the distorted resemblance in others. The possessive

pronoun " my" is expressed by the same prefix iii (or n') in all

three languages. Pursuing this trace we compare the personal

pronouns, and find a close resemblance, the diff'erence being

mainly in the terminations. In the possessive prefixes the re-

semblance is still more notable. Thus in the Blac'~foot language

ii'otas means "my horse, or dog" (the same word, oddly

enough, applying in this form to both animals) ; and in Cree
n'fem has the same meaning. These words are thus varied

with the possessive pronouns and in the two numbers ;

—

Blackfoot Cree

My horse (or dog) n'otas n't'em

thy ,, ,, k'otas kit'em

his ,, ,, otas otema
our ,, ,, n'otasinan n't'eminan

your ,, ,, k'otasinan kitemiwaw
their ,, ,. otasiwaw otemiwawa
my horses (or dogs) n'otasiks n't'emak

thy ,, ,, k'otasiks kii'emak

his ,, ,, otasiks otema
our ,, ,, notasinaniks n't'eminanak

your ,, ,, kotasiw.aweks kitemiwawok
their ,, ,, otasiwaweks otemiwa.va

It will be seen that the close resemblance in grammar is as

striking as the wide difference in the vocabulary. These facts

admit of but one explanation. They are the precise phenomena
to which we are accustomed in the case of mixed languages. In

such languages—our English speech is a notable example— we
expect the grammar to be derived entirely from one source,

while the words will be drawn from two or more. Further-

more, wherever we find a mixed language we infer a conquest of

one people by another, In the present instance we may well

suppose that when the Blackfoot tribes were forced westward

from the Red River country to the foot of the Rocky Mountains

they did not find their new abode uninhabited. It is probable

enough that the people whom they found in possession had come
through the passes from the country west of those mountains.

If these people were overcome by the Blackfeet, and their

women taken as wives by the conquerors, two results would be

likely to follow. In the first place, the language would become

a mixed speech, in grammar purely Algonkin, but in the vocabu-

lary largely recruited from the speech r.f the conquered tribe.

A change in the character of the amalgamated people would

also take place. The result of this change might be better

inferred if we knew the characteristics of both the con-

stituent races. But it may be said that a frequent, if not

a general, result of such a mixture of races is the production

of a people of superior intelligence and force of character.

The circumstances thus suggested may account, not only for the

peculiarities of the language and character of the Blackfeet

tribes, but also for the different traditions which are found among
them in regard to their origin and former abode. It would be

very desirable to trace that portion of the Blackfoot vocabulary

which is not of Algonkin origin to its source in the language of

some other linguistic stock. The religion of these tribes (ap-

plying this term to their combined mythology and worship)

resembles their language. It is in the main Algonkin, but

includes some beliefs and ceremonies derived from some other

source. "The primitive creation," writes M. Lacombe, "is

attributed to a superior divinity, whom they call the Creator

(Apislotckiii). This divinity, however, is in some manner identi-

fied with the sun [Natoi). The earth itself is believed to be a

divinity of some kind, for, in their invocations, if they call the

sun 'our father ' (A/h/ww), they call the earth 'our mother'

(Kikristoiinon). It seems also that the moon is considered to be

one and the same divinity with the sun. At any rate, in the
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invocations it is designated by the same name, Natos. Vet it is

often said to be the ' old woman,' the consort of the sun.

The whole of this is confused enough in the minds of

the Indians to render them unable to give, when ques-

tioned, exact explanations. As to the secondary crea-

tion, the Indian account runs : At a certain time all the

earth was covered with water. The ' Old Man ' (Napiw)

was in a canoe, and he thought of causing the eaith to

come up from the abyss. He used the aid of four animals.

The musk-rat dived, and remained so long under water that

when he came to the surface he was fainting, but brought a little

particle of earth bet\\een the toes of his paw. This particle

the ' Old Man' blew into the size of the whole earth. It took

him four days to complete his work. The ' Old Man ' worked
two days more to make the first woman, for after the fir^t day's

work he had not succeeded in making anything graceful." This

Napiw, or " Old Man," adds Father Lacombe, " appears again

in many other traditions and legendary accounts, in which he is

associated with the various kinds of animals, speaking to them,

making use of them, and especially cheating them, and playing

every kind of trick. According to the account of the Indians,

the "Old Man" came from the south-west, across the moun-
tains ; and after a prolonged sojourn in these countries he went
toward the north-east, where he disappeared, and nobody has

heard of him since. Those who have read Schoolcraft's
" Algic Researches," Mr. Leland's " Algonquin Legends," and,

above all. Dr. Brinton's " Myths of the New World," will re-

cognise in Napiw the most genuine and characteristic of all the

Algonkin divinities. In every tribe of this widespread family,

from Nova Scotia to Virginia, and from the Delaware to the

Rocky Mountains, he reappears under various names—Mana-
bosho, Michabo, Wetuks, Gloo;kap, Wisaketjack, Napiw—but

everywhere with the same traits and the same history. While
these beliefs are all purely Algonkin, the chief religious cere-

mony of the Blackfoot tribes is certainly of foreign origin. This

is the famous " sun-dance." That this ceremony is not properly

Algonkin is clearly shown by the fact that among the tribes of that

stock, with the sole exception of the Blackfoot and a few of the

western Crees, it is unknown. Neither the Ojibways of the

lakes nor any of the numerous tribes east of the Mississippi had
in their worship a trace of this extraordinary rite. The form of

government among the Blackfeet, as among the Algonkin tribes

generally, is exceedingly simple, oft'ering a striking contrast to

the elaborately complicated S)'stems common among the nations

of the Iroquois stock. Each tribe has a head-chief, and each

band of which the tribe is composed has its subordinate chief

;

but the authority of these chiefs is little more than nominal.

The office is not hereditary, the bravest or richest are commonly
chosen ; but in what manner the election is made is not stated.

The term "confederacy " commonly applied to the union of the

Blackfoot tribes is somewhat misleading. There is no regular

le.ague or constitution binding them together. "The tribes are

separate," writes Mr. McLean, "and the bonds of union are the

unity of religijus belief, social customs, and language. They
united against a common enemy, but I have never heard of their

fighting against each other." Father Lacombe's account is

similar. *' The Blackfeet, " he writes, " have no league or con-

federation, properly so-called, with councils and periodical re-

unions. They consider themselves as forming one family, whose
three branches or bands are descended from three brothers.

This bond of kinship is sufficient to preserve a good understand-

ing among them." They can hardly be said to have a general

name for the whole community, though they sometimes speak of

themselves ^% Saivkctakix, ox "men of the plains," and occa-

sionally as Xdsepoy'e, or " people who speak one language."

SECTION A.

—

Mathematics and Physics

Discussion on ike Ktnetic Theory of Gases.—A most valu-

able and interesting discussion took place in this section

on the kinetic theory. As at present applied the theory

gives a much larger ratio for the specific heats of a gas than

experiment allows. And the more complex a gaseous molecule

becomes, the greater, according to theory, must be the ratio of

its intrinsic to its translational energy. The object of the dis-

cussion was 1 1 determine whether the theoretical conclusions

were legitimate, or the experimental facts incorrectly observed.

It would seem that the theoretical conclusions are not correct,

because they are founded upon inadmissible assumptions ; and
also that the facts require more thorough investigation.

Prof. Crum Brown opened the discussion upon lines already
indicated in our present volume, p. 352. The ratio of the
specific heat of mercury vapour at constant pressure to that at

constant volume is 5/3. This gives, on the dynamical theory,
only three degrees of freedom to the molecules: which must be
the three translational freedoms. To prevent rotation, the
molecules may be regarded as perfectly smooth, rigid, and
spherical. But then the radiation cannot be 'accounted for.

Similarly in diatomic gas the ratio is 7/5—giving three transla-

tional and two rotational freedoms : but again, not accounting
for vibration of the atoms, either on the one hand, as parts of

the molecules, or, on the other hand, in themselves.

Boltzmann's theorem asserts that the energy of a molecule is

equally distributed amongst the different degrees of freedom.

So if, in addition to the six degrees of freedom of a rigid body in

space, the molecules have twenty or thirty others, it would seem
that the dynamical theory must be .abandoned, as there would
not be sufficient energy for translational motion. The suggestion

that radiation is caused not by vibration of the particles, but by
disturbance of the ether due to the motion of the molecule
through it, is scarcely admissible.

Difficulties again arise from the theoretical conclusion that

energy of each kind is distributed among the molecules according

to some form of the law of probability. For them, in a mixture

of gases, we should always have some molecules in a condition

favourable for combinal ion. Also there should be no such sharp

temperature and pressure limits for combination as exist

—

e.g. in

the case of phosphorus and oxygen. Hydrogen and oxygen
can be kept very long at a temperature near that of combination,

without any chemical action occurring.

Prof. G. D. Liveing, in a paper on kinetic theory, said that

the first doctrine leading to difficulties arises from assumptions,

and is not a necessary part of the theory. The final distribution

is the result not only of circumstances which vary, but of laws

of force which are determinate. So there will be a tendency

finally to limitation of the distribution of the energy in the dif-

ferent degrees of freedom. The dissipation of energy is the

result of such laws limiting the reversibility of transmutations.

Boltzmann's result will not follow if we consider other laws in

addition to the conservation of energy. Indeed, the probability

for it would be «'/. Boltzmann also does not distinguish dif-

ferent kinds of motion—such as those of liquefaction, vaporisa-

tion, and dissociation. Those of translation and vibration even

are often classed together. Yet the former three take place

only after a certain accumulation of energy in the system ; and

the same may be true of the different vibrational degrees of

freedom.

The constancy of the specific heats of some gases for large

ranges of temperature indicates a conita.nt proportional distribu-

tion of energy among the different degrees of freedom. But

the proportion need not be that of equality. It is quite possible

that mercury vapour at those temperatures at which its specific

heat has been measured has no sensible vibratioml energy.

Experiments upon the emissivity of the more perfect gases show

that they have, at ordinary temperatures, much less vibrational

than translational energy ; so that they may have only one, or,

at most, two modes of vibration. The theoretical relation be-

tween the number of degrees of freedom in gases and their

specific heats possibly requires revision. Still, it only limits the

number of degrees sensibly exercised at the temperatures at

which the specific heats were measured.

As regards the distribution of energy amongst the molecules,

it is almost impossible to evade the conclusion that great differ-

ences of motion will exist, even although no particular law of

distribution be assumed. Still, it is quite possible that there

may be laws regulating the actions in encounters which prevent

the excessive accumulation of .any one kind of motion. Again,

some molecules at 100° may have the average translational

motion of molecules at 600°, but not that of vibration. So that

very few molecules may have, at the same time, excess of motion

of both kinds. Further, since this exce s of energy is acquired

at the expense of neighbouring molecules, the probability of there

being at the same place two atoms of hydrogen and one of

oxygen, in a mixture of these gases, in the average condition of

those at the higher temperature, is infinitesimal. And yet again

degrees of freedom exercised at the higher temperature alone may
^

never be exercised by any molecule at the lower temperature

on the average.

Differences of pressure in the two masses of the same p-as at

the same temperature are on the dynamical theory only diff rences
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of average free paths, so that it is difficult to imagine how
any of the molecules in the more compressed gas can be said to

be in the stale, as to pressure, of the average molecules in the
less dense gas. The free path of a molecule of the denser gas
may at any instant be the same as the average free path of the
molecules of the less dense gas; but its average free path will

not be the same as theirs, and it is this that determines the
pressure. In a system consisting of phosphorus and oxygen
the possibility of chemical combination implies the possibility of
an atom of phosphorus acquiring the same motion of translation,

both as to speed and direction, as several atoms of oxygen, and
of their jointly taking up the vibrational motions proper to an
oxide of phosphorus at the temperature of the system, and that

the transformations of energy involved in all this should be
attended on the whole with a degradation. Since a diminution
of the pressure of a gas means a degradation of its energy, this

may facilitate combination when the mere fact of the molecules
having instantaneous free paths of greater or less length would
not suffice to produce such a result.

Sir W. Thomson remarked that Boltzmann's theorem was
true in one particular case, but a proof of this case could be
arrived at without the aid of the theorem, so that this does not
prove the truth of the theorem. On the other hand, he had
never seen any reason for believing in it at all. If we take an
absolutely elastic globe and cause it to rebound between two
parallel absolutely smooth and hard planes in a region where
gravity does not act, it will go on moving between the two.
But he does not believe that this will continue for ever. The
translational energy of the ball will get transformed into energy
of higher and higher modes of vibration, so that at last the ball

will come to rest, as it will be impossible for this energy to be
retran^formed into translational energy.

Prof. J. J. Thomson said that he thought the reason that the
ratio of the specific heats of a gas, as found by experiment, did
not agiee with the value given by T.oltzmann's theorem, was
because Boltzmann's theorem was not true.

Boltzmann, in his theorem about the distribution of energy in

a gas the molecules of which consisted of dynamical systems
with n degrees of freedom, assumed that there were no limits

to the velocity which any co-ordinates could have, and therefore

that the limiting velocity which any co-ordinate could have was
independent of the velocity of any of the others. Now it was
easy to see that in some cases there must be limits to the
velocities, for, take the case of a molecule consisting of two atoms
attracting each other with a force varying inversely as the square
of the distance between them, then, if the relative velocity ex-

ceeded a certain value, the atoms would describe hyperbolas about
their common centre of gravity, and the distance between them
would increase indefinitely—in other words, the molecule would
break up. .'V.gain, if we considered the case of a series of balls con-
nected together by springs and fastened to a system which vibrated
much more quickly than the natural period of vibration of

the balls, then, if all the impacts fell on this system, the
dynamics of the case, as investigated by Stokes and Sir William
Thomson, showed that any disturbance would not be equally dis-

tributed among the balls, but that the energy in the balls would
diminish in geometrical progression as we went away from the
system at the end. It seemed, to say the least, rash in a case of
this kind to assume that the velocity of any of the balls far

away from the system was independent of those preceding it.

He had devised a molecule which it was easy to see would
not obey Boltzmann's theorem. A was an envelope to the

botton of which a feeble spring was fixed, the other end of
which was attached to a heavy weight, B. To this weight a
strong spring was attached, to the other end of which a light

weight, c, was fixed. A rod of small mass was fastened to C, of
such a length that it only extended beyond the envelope when
the springs were stretched. This system would have two

\

periods of vibration—a quick one corresponding to the upper
sphere, and a slow one corresponding to the lower one. Then
if all the molecules were stated, so that the amplitude of the quick
vibration of c was much greater than the slow one, it was easy
to see that the mean energy of the upper sphere would be
greater than the mean energy of the lower ones, while, according
to Boltzmann's theorem, these two quantities ought to be the
same.

It might be mentioned that any co-ordinate which only entered
the expression for the energy through its differential coefficient

could be eliminated from the expression occurring in Boltz-

mann's theorem and the method applied to the remaining co-

ordinates, so that, even if Boltzmann's method was unobjection-
able the result need not apply to co-ordinates of this kind.

With regard to the second of the difficulties mentioned by
Prof. Crum Brown, he thought that the point raised presented

no difficulty if we took WiUiamson and Clausius's view of
chemical combination. According to this view it was necessary

to consider the number of molecules dissociated as well as the

condition of the molecules ; and though, if we took two gases at

any temperature, it was true that there were a finite number of

their molecules whose energy did not differ much from the

mean energy of the molecules at the temperature at which these

combined, yet it did not folio .v that a finite proportion of these

were dissociated, and if there were not we could not expect

them to combine. If the collision between two molecules in

nearly the same condition was more efficacious in splitting up
the molecules into atoms than a collision between molecules in

widely different conditions, then we should not expect a finite

proportion of the molecules in any state widely different from
the mean to be dissociated.

Prof W. M. Hicks said that one of the greitest objections to

Boltzmann's theorem appeared to him tolje the difficulty in believ-

ing that the mean energy ofany vibration whatever of an atom was
susceptible of unlimited increase, and referred to the case of a

vortex ring inside a rigid spherical shell, where such energ)'

could not be made to exceed a particular limit. As a matter of

fact it was not proved that Boltzmann's theorem must correspond

to the actual state, but only that an arrange aient given by his

theorem, if a possible one, was a permanent one. He stated

that if the momenta could not exceed definite limits, Watson's
proof could easily be modified to show that the energy was not

distributed equally amongst the degrees of freedom. On the

other hand, it was not per Jiissible to assume all momenta con-

sistent with the equation of energy as existent. As an example,

the case of a system of mutually attracting spheres might be

taken. Here the equation would admit of the infinite velocities

due to infinitely near approach of the centres, which would in

the actual case be prevented by the finite size of the spheres.

Further, any particular system might possess other integrals of

the equations of motion, which would introduce further limita-

tions.

Prof Osborne Reynolds remarked that the kineti: theory is

only supposed to be true in as far as the assum]5lions on which it

was based represented the actual circumstances. In these

assumptions no account whatever was taken of any resistance to

which the molecules in their motions might be subjected, other

than that which arose from the mutual encounters. Whereas it

was perfectly well known and certain that there must be such

resistances connected with the radiation of heat—these resist-

ance-, applying only to motions of certain character, i.e. to the

vibratory motions, whatever these may be. Neglecting these

resistances, the kinetic theory points to the conclusion that the

mean energy in each one of these vibratory motions would be

the same as in each one of the translatory motions. In the same

way, neglecting resistance, a pendulum continuously struck at

varying intervals with a hammer of a given weight and moving
at a given speed would possess the same mean energy whether

the intervals were to be measured by years or seconds. But

experience at once showed that with friction, the shorter the

interval between the blows and the smaller the friction, the

greater would be the mean energ)' of the pendulum. So,

taking resistance into account, it would follow from the kinetic

theory that the mean energy in the so-called degrees of freedom

would be greatest in those in which the diffusion of energy was

greatest and the resistance least, while it would be least in those

in which the rate of communication was least and the resistance

greatest. Hence, in any gas, the mean energies of translation,

in which there is most rapid communication and no appreciable

resistance, will be much greater than the mean energies of
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vibration to which there is all the resistance consequent on the

radiation, and in all probability but little commuiiication.

The same answ er applies to difficulties rai-ed as to the dis-

tribution of motion. The assumed distributions leave out of

consideiation all resistances, and resistance, however slight,

would cut oiT the extreme velocities.

Mr. H. B. Di.xon said that, by a series of observations made
on a mixture of oxygen and hydrogen at intervals of looo hours,

he had obtained evidence of combination at temperatures below
that of dissociation.

Constant Gravitational Instruments. — Sir W. Thomson
showed and explained constant gravitational instruments for

measuring electric currents and potentials. In one instru-

ment for measuring currents he employs the principle that

a mass of soft iron of dimensions and shape not differing

too much from a splicre, experiences, in a field of magnetic
force, a pull from a place of weaker to a place of stronger force.

The variation of the field is produced by variation in the
dimensions of the conductor through which the current passes.

In an instrument for measuring high potentials he used one pair

of opposite quadrants placed vertically. The quadrants are con-

nected to one pole of the instrument whose potential is required,

and the needle, the lower end of which can be weighted, is

joined to the other pole.

On the D:latancy of Media ccmpcsed of Rigid Particles in

Contact, by Prof. Osborne Reynolds.—In the account which
Prof. Reynolds gave of his paper, he did not submit a complete
dynamical theory, but discussed a very fundamental property of
granular masses. To this property he gives the name of
dilatancy. It is exhibited in any arrangement of particles where
change of bulk is dependent upon change of shape. In the case
of fluid matter, as we know it, change of shape and volume are
independent. In solids they are sometimes not separable.

With granular masses the result is different—change of shape
always produces change of volume. And further, in every case,

if change of volume is prevented any change of form is im-
possible.

If we suppose the component granules to be spherical, no gran-
ule can change its position without disturbing the adjacent ones
—for the granules are all supposed to be perfectly rigid, and to

be absolutely in contact—and the internal particles are fixed if

the external ones are. In illustration Prof Reynolds showed a
model of connected spherical bodies arranged in crystalline

form. This model showed the arrangement of the particles

corresponding to (say) the condition of least possible density of
the whole mass (about one-half the density of the separate
sphtres). The shape could then be altered to that which cor-
responds to maximum density—the change taking place by
sliding of the particles one upon another. Between the extreme
states there are intermediate stages of equilibrium corresponding
to maximum-minimum positions, where alteration in one direc-

tion produces decrease of density, and in the other increase of
density.

In a complete treatment of the problem, friction must be
closely considered ; but in the experiment shown it is not of
consequence, the result being independent. The above state-

ments will be true of any continuous mass of granules if we hold
the boundaries.

This principle of the dilatancy of such granular media
explains many phenomena ofcommon occurrence. For example,
take a sack of corn ; if set on end, it remains perfectly flexible,

. but if placed on its side it becomes hard, and its shape will not
alter. Now take an indiarubber sack, fill it with corn—it

remains perfectly flexible in all positions. The reason for this

difference of behaviour is that in the former case the boundary
of the granular mass is inextensible, while in the latter it allows
increase of internal volume. So if it be possible with an
exteniible envelope, to impose a maximum volume upon the
contents, effects similar to those obtained with the inextensible
boundary may be expected : and this can be done. If we place
some shot ^Xo. 6 was used in the experiment) in a thin india-
rubber bag, and add a certain amount of water, we obtain the
result wished. For if the amount of water added be such that
the spaces between the granules when in close arrangement are
all filled by it, while with a wide arrangement the amount is not
enough, a point will be reached in passing from the first to the
second arrangement such that any further change of shape, and
consequently of volume, would produce a vacuum. When this

stage is reached the whole mass becomes perfectly hard. Prof.

Reynolds illustrated this in a very beautiful manner by means of

a ball of shot to which a glass tube open at the end was fitted.

With a close arrangement of the shot, the Hater, which was
coloured, stood high in the tube ; but when pressure was applied

to the bag, the level was lowered. This was shown also by the

lecturer with a ball containing sand instead of shot. The water
level sank till the whole was at ma.ximum densitj', and, still

more pressure being applied, the level again rose, the maximum
having been passed. In these experiments about 6 per cent, of

the water was frea at the top of the ball with the close arrange-

ment of granules. When another ball containing 20 per cent.

of free water was used, the hard condition could only be
approximated to by pressure, and then passed. So long as the

maximum is not passed in this case the ball springs back to its

original stale when the pressure is released. But if the maximum
be passeil, it will not spring back. If some of the water be now
let out, the maximum cannot be passed, except by shaking, and,

if the flattened ball be then turned on edge, it will bear a
pressure of a hundredweight without change of shape.

When the dilatant material, such as shot or sand, is bounded
by smooth surfaces, the layer of grains adjacent to the surface is

in a condition differing from that of the grains within the mass.

This layer can slide between the one succeeding it and the sur-

face, so that its displacement will cause much less dilatation

than would be caused by the sliding of a layer within the mass.

Hence, if two parts of the mass are connected by such a surface,

certain conditions of strain may be accommodated by a stream-

ing motion of the grains next the surface. Thus, if into a glass

funnel partially filled wilh shot and held in a vertical position

more shot be fjrced from below, the particles will flow up all

around the sides—not rising in the centre as might have been
thought.

As the foot presses upon the sand, when the falling tide leaves

it firm, that portion of it immediately surrounding the foot

becomes momentarily dry. When this happens the sand is

filled, completely up to its surface, with water raised by capillary

attraction. The pressure of the foot causes dilatation of the

sand, and so more water is required. This has to be obtained

either by depressing its level against the attraction or by drawing
it through the interstices of the surrounding sand. As this latter

requires time, for the moment the capillary forces are overcome,

and the surface of the water is lowered below that of the sand,

leaving it dry until a sufficient supply has been obtained I'roni

below, when it again becomes wet. On raising the foot we
generally see that the sand under and around it becomes wet for

a little time. This is because the sand contracts when the dis-

torting forces are removed, and the excess of water escapes at

the surface.

In referring to the results which might be expected to follow

from a recognition of the property of dilatancy the author said

that it places a hitherto unknown mechanical contrivance at the

command of tho-e who would explain the fundamental arrange-

ment of the universe, and one which seems to promise great

things besides possessing the inherent advantage of great sim-

plicity. He then proceeded to explain, in a general way, how
bodies in such a medium would—in virtue of the dilation caused

in the medium—attract each other at a distance, with a force

depending o]i the distance, which might well correspond with

the force of gravitation. Further, owing to the existence of a
region close to the body in which the density varies several

times from maximum to minimum, the mutual force might under-

go a change from attraction to rej^ulsion, and this more than

once as the bodies approach—a condition which seems to account

for cohesion and observed molecular force far better than any
previous hypothesis.

The transmission of distortional wavcj becomes possible if

the medium be composed of small grains with large grains inter-

spersed. The separation of two such sejs of grains le.ads to

phenomena closely resembling the phenomena of statical elec-

tricity. The susceptibility of such a medium for a state in which

the two sets of grains are in conditions of opposite distortions

may explain electrodynamic and magnetic phenomena, while

the observed conducting power of a continuou? surface for the

grains of a simple dilatant medium closely resembles the con-

duction of electricity.

In remarking upon Prof. Reynolds's paper Sir W. Thomson
pointed out an interesting question. Talce a cube of spheres in

the condition of maximum volume, and let every sphere touching

the boundary be glued to it to prevent slipping. Other states

are possible' in the interior, but can we pass continuously to
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another condition, the boundary being lielJ firm? Prof, Reynolds
replied that he believed that he had got the result that it could

not be done if we have a continuous medium. As other prob-

lems for solution, Sir W. Thomson suggested the theory of the

hour-glass—-what fixes the constant time for the sand running?
and why does a substance sink deeper in a quicksand than in a

viscous fluid of the same density ?

On Calculating the Surfice- Tensions of Liquids by means of
Cylindrical Drops or Bub^les^ by Prof. Pirie.—There are two
methods by which the surface-tension of liquids are calculated.

One involves the measurement of the height to which the liquid

rises in a cylindrical tube of known diameter. The other in-

volves the measurement of the height of a certain point of a

drop of the liquid above a flat surface upon which it is placed.

This point is the point of contact of the tangent plane when it

becomes vertical. The former method is objectionable, because

the results might be vitiated by the presence of a very small

quantity of grease in the tube, or by electrification, &c. The
latter, too, is not in a satisfactory state. Gay Lussac's results

were in no degree difterent from those obtained by the ordinary

method. Quincke's measurements are good, but his mathematics
are misleading. To obviate the mathematical difficulties the

author makes use of long drops—that is, drops obtained
by placing portions of the liquid upon a concave cylindrical

surface. The advantage is that the differential equation used
in the calculation is immediately integrable. In remarking upon
this paper Prof. Stokes said that Worthington has shown,
by extending Quincke's result, that the theory agrees with
experiment.

On the Sii'face-Tensioti of Water which contains a Gas dis-

solved in it, by Prof. Pirie.—This question is important, for no
liquid is usually free from gas in solution. Prof. Pirie finds that

the surface-tension is unaltered so long as the specific gravity

of the water is unaftected by the dissolved gas. It is strongest

in the pure liquid.

On the Thermodynamic efficiency of Thermopiles, by Lord
Rayleigh.—The question has often arisen whether or not the

dynamo may be replaced by an arrangement of thermopiles.

There is a great difficulty due to the conduction of heat. Let /

and /j be the temperature of the hot and cold junctions ; e the

electromotive force of one pair per degree Centigrade, and E the

total E.M.F., hence we have

ite(t-t„) = E.

From this equation the author obtains by means of Joide's
law the expression

7i-f(t-t^y-

for the useful work done externally. And again, if r.^, r^, a-^, tr.,,

represent the specific electric resistance and the cross-sectional

area of the metal bars, while / is their length.

^.-nlU-^.'h).

To obtain the efficiency the above work must be compared with
that done by the apparatus regarded as a peifect heat engine
working between the same temperature. The ratio is

te'-Ka^ (rj\r\ r'

J

where v\, v'.^ are the specific thermal resistances. The effi-

ciency therefore is independent of (t-t^), of «, and of// and
also of the absolute values of o-i, a:^, r-^, r\, r.,, and r'.,.

Putting in numerical values for a thermopile of iron and
German sdver. Lord Rc^yleigh got 300 as the value of the above
ratio. Since e- is involved, this number may be somewhat
reduced ; but high va" ws of e are usually associated with high
internal resistance. There is therefore no possibility of the
thermopile becoming a useful generator of electricity on a large
scale.

On Molecular Distances in Galvanic Polarisation, by Mr. J.
Larmor.—Mr. Larmor's method involves the electro chemical
equivalent of the liquid used, and so difliers from the two
methods previously adopted. He has obtained extremely
accordant results.

Cooling of IVires in Air and Vcuunin, by Mr. J. T. Bottomley.
—Mr. Bottomley finds that the medium has a most marked
cooling effect. An electric current passed through a wire, when
surrounded by air at atmospheric pressure, heated it only to

C. But when the air-pressure was
19(10)'

of an atmo-

sphere, the wire became red hot. The temperature did not alter

much until the pressure became i-iooth of an atmosphere.
An Account of Ld'ellin^ Operations of the Great Trii>ono-

metrical Sut-'cy of India, by Major A. W. Baird.—This paper
opened with an account of the methods formerly used in the
determinations of relative height by the survey. The errors

affecting these methods and the means adopted for their elimina-
tion were then pointed out. Various lines of level carried out
to connect tidal stations lying north and south indi>;ated a differ-

ence of sea-level at the stations. This difterence cannot be due
to false levelling of the instruments produced in consequence of
the illumination of the spirit-level by the sun, for the same end
of the line was not always brought out highest, and along one
line no difterence of level was perceptible. The discrepancy in

one case amounted to three feet along the line from Bombay to

Madras. The two weakest parts of this line were re-levelled,

giving the same results as before. Consequently it would appear
that the error is caused by local attractions influencing the
instruments in greater degree than the more distant ocean.
On the Rainfall of the British Islands, by Mr. A. Buchan.

—

Mr. Buchan pointed out that the greatest differences in local

climates arise from differences in the rainfall. For example :

the mean temperatures of Skye and the Moray Firth coasts for

any month are not much different, but the rainfall in Skye is

about four times that at the Moray Firth. The former is one of

the latest and poorest grain-producing districts in Scotland, and
the latter is just the reverse. The inquiry was based on ob-

servations of rainfall made at loSo stations in England and
Wales, 547 in Scotland, and 213 in Ireland. They extend from
the year 1S60 to the year 1SS3. The regions of heaviest rainfall,

giving an average of So inches or upwards annually, were four :

Skye and a large portion of the mainland to the south-east as

far as Luss, on Loch Lomond ; the greater part of the Lake
District ; a long strip, including the more mountainous pa'-t of

North Wales ; and the mountainous district in the south-east of

Wales. The West Highlands is the most extensive region of

heavy rainfall in the British Islands. Its mountainous coast-line

faces the rain-bringing winds of the Atlantic, and the air, being

cooled in its passage up the lochs and valleys, the moisture is

precipitated. At Glencoe, in this district, the heaviest rainfall

in Scotland occurred— iz8'5 inches. The smallest rainfall was
in a large portion of the south-east of England. The average

rainfall for the last half of the period from i860 to 1883 was
comparatively high, chiefly in the eastern districts.

On a Remarkable Occurrence during the Thunderstorm of

August 6, 1S85, by Mr. W. H. Preece.—A house at St. Cuth-
bert's, ten miles from Wolverhampton, is connected with that

town by telephone, and is also lighted by electricity. The
dining-room was lighted by a single lamp in multiple arc with

some others. The telephone wire was connected to the light-

ning-conductor as an earth. When the storm occurred, the

dining-room lamp flashed up and went out, while a loud report

was heard. The lightning-rod made bad earth, and it is be-

lieved that it had been struck, and that part of the discharge

had entered the telephone circuit and then sparked across to the

electric-light circuit. It did not seem to have divided, but to

have passed entirely along the one branch, including the dining-

room light, the platinum wire of which was volatilised and
deposited on the interior of the glass, formin.; a good mirror.

Mdeorology of Ben Nevis, by Mr. A. Buchan. —Mr. Buchan
remarked that Ben Nevis possesses great advantages as a

meteorological station because of its great height and its summit
being only about four miles horizontally distant from a sea-level

station. Also it is in the track of the Atlantic storms, which
exercise so great an efl'ect on the weather of Europe, especially

in autumn and winter. The observations made on the moun-
tain are for the purpose of determining more fully the great

movements of the atmosphere and the dependence of the

weather upon them. Mr. Buchan called attention to the great

importance of abnormal values in the thermometric and liygro-

nietric observations especially. The recurring periods of warmth
c'.iaracteristic of Ben Nevis do not occur at lower .stations. The
fiihn peculiar to Switzerland occurs on Ben Nevis, and is

rJways associated with heavy rainfall in the neighbourhood.

When a cyclone prevailed at the foot of the mountain there is

;mi anticyclone at the top, and vice versd.

On some of the Laws which Regulate the Sequence of Mean
Temperature and Rainfall in the Climate of London, by Dr.
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Courteney Fox.—The laws enunciated in this paper are deduced
empirically from observations extending over the last seventy

years. Even as detached laws they are of great value ; but

their importance is more evident when we consider that, as the

author remarks, it is from such material that the future science

of meteorology must be built up by cautious induction. Given
that a certain month of season is in certain condition as regards

temperature or rainfall. Dr. Fox seeks to determine what Uiay

be predicted of the succeeding period aa regards these qualities.

He finds that, if a spring or a summer be very cold, the succeed-

ing season will be cold ; and warm autumns succeed very

warm summers. The fact of a very dry August being followed

by a wet September is unique. The following table shows
other results obtained.

Characteristics.
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by one of the lights to be compared, the edge being turned to

the observer. The great advantage here is that the two ilhi-

minated parts are placed in sharp juxtaposition.

On a Point in the Theory of Double Keftaction, by R. T.

Glazebrook.—The author suggested that the theory of double
refraction given by Lord Rayleigh, in which the ether is sup-

posed to have an effective density different in different directions,

might be modified so as to agree with Fresnel's theory, if it be
not necessary to aisume that the ether offers an infinite resistance

to compression, but only that, as compared with its rigidity, its

compressibility is very great, and further that in a crystal the

light vibrations are normal to the ray, not to the wave normal,
as was pointed out by Boussinesq and referred to by Ketteler in

some of his pa| ers.

On a New and Simple Form of Calorimeter, by Prof. W. F.

Barrett.—The bulb of a thermometer is made in the shape of a

double cup. In this cup is placed the substance whose specific

heat (say) is to be determined. The stem of the thermometer is

horizontal, and rests on a fulcnim so that the weight of the sub-

stance may be determined by using the apparatus as a balance.

Special precautions are taken in determining the temperature of

the substance when placed in the cup, and to prevent evapora-
tion, &c. The specific heat is then given by the ordinary
equation,

WS[T - 6)= C{e - t),

the constant C being determined by experiment once for all.

Section B—Chemistry

On the Non-Existenee of Gaseous Nitrogen Trioxide, by Prof
Ramsay.—After pointing out the inconclusive character of

Lunge's argument in support of the existence of gaseous nitrogen

trioxide, inasmuch as the use of any reagent may either decom-
pose the gas or react with the products of its dissociation—viz.

NO and NoOilNOa), as though they consisted of NjO^ itself,

the author shows the only criterion of the existence of this gas

to be its vapour density. He finds that NOj may be mixed
with NO without effecting any change in volume, and therefore

no combination, or only a very slow combination, can take place

between these gases. The vapour density of the first portion

of the gas obtained by distilling liquid N2O3 is found to be

22'35, a result which accords fairly well with what the density

should be, supposing it to be a mixture of N.^Oj, NO^, and NO,
having the empirical composition N0O3. Supposing the gas

w eighed to contain no NoOj, an assumption not warranted by
facts, and consist of NO and N0„, then, in order to make the

specific gravity 22 "35, I7'63 per cent, of NoO^ must be added
to the mixture. These facts the author considers as deciding

the point against the existence of gaseous nitrogen trioxide.

Ohseivalions on some Actions of a Grove's Gas Battery, by
Prof. Ramsay.—The action of an ordinary Grove's gas battery

can be explained by supposing that, at the point of contact

between the platinum, hydrogen, and liquid, a decomposition of

the water molecule takes place, its oxygen uniting with the

hydrogen gas to form h ater, whilst the hydrogen is liberated

from molecule to molecule until the free gas arrives at the

point of contact of the platinum, the oxygen, and liquid ;

here it unites with the oxygen gas, forming water. If the liquid

in the battery be coloured with indigo sulphuric acid, the author
finds the indigo in contact with the hydrogen to undergo no
changes, whereas that in contact with the oxygen is discoloured,

a change probably due to the oxidation of the indigo to isatine.

Hydrogen, therefore, in uniting with oxygen, does not bleach
indigo. Now if, in^the ordinary gas battery, the acid be re-

placed by a saturated solution of sodium chloride and hydrogen,
and chlorine be substituted for hydrogen and oxygen, the indigo

is found to be bleached on both sides, the bleaching taking place

from above downwards, and taking place at once on admitting
the chlorine, but some time is required before the reduction
by the hydrogen is evident. These experiments show that when
hydrogen unites with chlorine it is in a more active state than
when it unites with oxygen. To explain this difference the
author suggests that, when a molecule of hydrogen unites with
a molecule of chlorine, atomic hydrogen exists for a moment,
and this, in presence of indigo, reduces it to indigo-white. In
the case of hydrogen and oxygen the union of two molecules of
the former with one molecule of the latter may be effected with-

out the hydrogen assuming the atomic condition, whereas the
o.\ygen must assume the atomic or nascent condition, to '.vhich

the bleaching of the indigo may be ascribed ; or it may be that

ozone or hydrogen peroxide are formed. These phenomena
may, therefore, be regarded as chemical evidence corroborative
of the followin;^ method of expressing the union of these gases
whh one another :

—

H„ + CI., = HCl -I- HCl. 2H2 + O., = H.,0 -I- H.,0.

On the Spontaneous Polymerisation of Volatile Hydrocarbons
at the Ordinary Atmospheric Temperatures, by Sir H. E. Roscoe,
LL.D., F.R. S.—The attention of the author was drawn by Mr.
Staveley, of West Bromwich, to a camphor-like solid, formed
from the more volatile liquid hydrocarbons, produced by de-

composing crude phenol at a red heat. The change from the
liquid to the solid state wa?, at first, supposed to be due to the
influence of the o.xygen of the air, but investigation has shown
the solid to be a hydrocarbon having the formula C,|,H|2, and
the change to be one of polymerisation. This solid hydro-
carbon undergoes a further polymeric change when heated in a
sealed tube at iSo°. The author finds also that the first runnings
of ordinary coal tar, which distil below 30°, are, on keeping in

sealed tubes, converted spontaneously into this solid hydrocarbon

CioH].^.

On some New Vanadium Compounds, by J. T. Brierley.—The
compounds described form a series of well-defined crystalline

salts of purple or dark green colour, possessing a metallic lustre,

which contain both the oxides V0O4 and V.2O5, and may be
regarded as vanadate-vanadites. These salts are formed by
adding a caustic alkali to the dark green liquid formed by
adding hypovauadic sulphate to a solution of an alkaline meta-
vanadate. The composition of the sodium, potassium, and
ammonium salts are represented by the following formula :

—

2V,,04 . VaO^ . 2Na.,0-H3H.,0 . , 2V.,04 . V.,052K„0-I-6H.,0,
and'4V.,04 . 2V.P5 .'(NHjLO-FhH^O.

77/1' Essential Food of Plants, by T. Jamieson, F. C.S.

,

F.I.C.—Whilst no doubt exists as to the essential cbaracter of

the elements of carbon, hydrogen, oxygen, and nitrogen as con-

stituents of the food of plants, the evidence in support of the

elements phosphorus, potassium, magnesium, calcium, sulphur,

iron, and chlorine to be regarded in this light cannot be con-

sidered conclusive. A little consideration shows the two
elements, iron and chlorine, have but little claim to be con-

sidered as essential to the food of plants, and the experiments,

of which an account was given in this paper, were made by the

author with the view of vindicating the right of the five remain-

ing elements to be so considered. These investigations were
conducted at an experimental station in Sussex and also at one
in Aberdeenshire, the nature of the soil in both cases being

specially favourable. The method adopted consisted in observ-

ing the effects on plants grown in similar soil and under similar

conditions, when supplied with manures, containing all these

elements and comparing the results with those obtained wlieii

one or other of these elements was withheld. These experiments

seem to provide proof that sulphur must be discarded from the

list of essentials, while some doubt is thrown on even lime and
magnesia. At the same time striking confirmation is afforded

of the essential characters of both phosphorus and potassium.

A Plea for the Empiric Naming of Organic Compounds, by
Prof. Odling, M.A., F.R.S.—Verbal translations of the struc-

tural formulae assigned to organic compounds possess certain

advantages as names for the several compounds. Thus, they

are applicable to all organic compounds of which the structural

formula: are made out ; they are the only sort of names applic-

able to complex isomeric compounds ; and their use cannot be
dispensed with wholly in the case of even less complex com-
pounds. Notwithstanding these advantages, structural names
constitute unsuitable names for general use, more especially as

applied to fundamental hydrocarbons, alcohols, and acids. They
.are objectionable for this use by reason of their length, com-
plexity, and want of ready indicativeness ; by the circumstance

of their being based on conceptions of chemical constitution of a
kind pointed out by experience as eminently liable to change ;

and by the further circumstance of their representing a one-

sided and, so far, an untruthful notion of the bodies designated.

Structural names, expressing other than a distorted view of the

constitution of all but a few of the most simple of organic bodies,

are impracticable by reason of their length and complexity.

Hence, to avoid the distortion inseparable from the use of any
single structural name for an organic body, the only expedient

is the assignment to each body, in proportion to its complexity,

of an indefinite number of structural names, a proceeding almost
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tantamount to not assigning it any particular name at all.

Althoiiuli from their number and complexity, organic bodies can

only be designated by names which do in some measure describe

and characterise them, the primary purpose of a name is un-

doubtedly to designate, and not to describe. Accordingly, with

a view to the prompt mental association of object with name,
brief empiric names, based on the origin and properties of

bodies, are, wherever practicable, to be preferred to structural

names. As regards isomeric bodies, they may to a large extent

be advantageously distinguished from one another by means of

significant letters or syllables prefixed to the name common to

the different isomers. But the suggested use of the particular

letters a, ;3, 7, each in a special sense ; also a general resort to

the particles hydro-, oxi-, and hydroxi- as name-components
;

and, more especially, the innovation of substituting the word
"hydroxide" for the long-established word "hydrate" are

practices open to grave objection.

Tlu Pe7-ioJic Lazu. as Uliislrated by certnn Physical Proper-
ties of Organic Compjinids^hyVYoi. Thos. Carnelley, D.Sc.—In
this paper the author shows that the physical properties of the

normal lialogen and alkyl compounds of the hydrocarbon radi-

cals exliibit numerous relationships, which, with one exception,

are similar to those which he has shown to exist between the

normal halogen or the alkyl compounds of the elements. It

appears that the physical properties of the following four classes

of compounds obey the same rales:—(i) The halogen com-
pounds of the elements

—

i.e. of elements with elements. (2)

The alkyl compounds of the elements. (3) The halogen com-
pound^ of the hydrocarbon radicals. (4) The alkyl compounds
of the hydrocarbon radicals

—

i.e. of hydrocarbon radicals with
hydiocarbon radicals. The relationships referred to have been
tested in no less than 61 1 7 cases, 5 per cent, only of which are

exceptions.

Sit'.\i;eslio}ts as io the Cause ofthe Periodic Laxi\ and the Nature

of the C/ieinical Elements, by Prof. Thos. Carnelley, D.Sc.—The
truth of the periodic law of the chemical elements is now gener-
ally allowed by most chemists. Nevertheless, but little has
been done towards attaining a reasonable explanation of the law.

The object of this paper, therefore, is to offer a few suggestions

on this subject. Granting the truth of the periodic law, we
cannot help theorising as to its cause, and thence by a natural

step as to the nature of the elements themselves. Even long
before the discovery of the law many chemists had pointed out

certain numerical relationships existing between the atomic
weights of bodies belonging to a given group, and had hence
supposed that the elements belonging to the several natural

groups were not primary, but were made up of two or more
simpler elements. These conclusions, however, were more or

less fragmentary, and referred only to particular groups of

elements. In tlie light of the periodic law the author has made
a general extension of the fragmentary conclusions of Dumas,
and has brought that law into juxtaposition with an extended
generalisation of the analogy of the elements with the hydro-
carbon radicals. His conclusions are based on the relationships

which he has observed to obtain between certain physical pro-

perties and the atomic weights of the elements, and those of
their compounds (see previous paper). A careful consideration

of the points submitted leads almost irresistibly to the conclusion

that the elements are analogous to the hydrocarbon radicals in

both form and function. This is a conclusion which, if true,

would further lead us to infer that the elements are not ele-

ments in the strict sense of the term, but are built up of (at

least) two primary elements, A (= carbon at. wt. 12), and B
(ether at. wt. — 2), which b}' their combination produce a

series of compounds (viz. our present elements), which are

analogous to the hydrocarbon radicals. If the above theory of

the constitution of the elements be true, the periodic law would
follow as a matter of course, and we should therefore he able to

represent the elements by sone such general formula as

AnBj„+is-xi> analogous to that for the hydrocarbon radicals,

Cti II:;,i-|-(2_x), in which ?? = the series, and x the group to which
the element or hydrocarbon radical belongs.' Assuming the

truth of the theory here advanced, it is interesting to observe,

that whereas the hydrocarbons are compounds of carbon and
hydrogen, the chemical elements would be compounds of carbon
with ether, the two sets of bodies being generated in an exactly

analogous manner from their resjoective elements. There would

' Cf. Abney's researches on the infra-red absorption spe:tra of civbon
comfjounds {Proc. Roy. Soc, 31, 416), also the articte on tlie Deco-npo.ition
of Didymium by Welsbacli in N.ature, vol. xxv'.i. p 435.

hence be three primitive elements—viz., carbon, hydrogen, and

ether. Finally, it may be stated that this theory would remove
the chief objections which have been urged against the periodic

law, whilst the existence of elements of identical atomic weights

and isomeric with one another would be possible. May not

Ni and Co, Ru and Rh, Os and Ir, and some of the rare earth

metals be isomers in this sense ?

The Value of the Refraction Goniometer in Chemical Work,
by Dr. J. H. Gladstone, F.R. S.—The principal points illus-

trated and enforced in this communication were (i) that the

index of refraction and length of spectrum are important physical

properties of any substance ; (2) the specific refraction and specific

dispersion may be serviceable : (a) in determining the purity of

a substance, (/') in the analysis of such a mixture as ethyl and
methyl alcohols, (c) as a guide in the investigation of organic

compounds, (/) as arbiter between rival views as to the consti-

tution and structure of particular chemical compounds.

Refraction of Fluorine, byG. Gladstone.—From a comparison

of the observations on fluorspar, cryolite, and several artificial

fluorine compounds, the author shows the refraction equivalent

of fluorine to range from o'3 to O'S, the mean of the whole series

of determination being 0'6. Thus, taking the highest estimate,

the specific refraction of this element is scarcely equal to half

that of any other substance.

Note on the Conditions of the Development and of the Activity

of Chlorophyll, by Prof. Gilbert, LL.D., F.R.S.—An account of

some experiments made in conjunction with Dr. W. J. Russell,

which -show a close connection to exist between the formation

of chlorophyll and the amount of nitrogen assimilated by
plants ; the amount of carbon assimilated is not, however, in

proportion to the chlorophyll formed, unless a sufiiciency of

mineial substances, required by the plants, is available. In

cases where both nitrogenous and mineral manures were applied

a lower proportion ol nitrogen assimilated and chlorophyll

formed over a given area was observed, which is no doubt due

to the greater assimilation of carbon and consequent greater

formation of non-nitrogenous substances, although the amounts
of nitrogen assimilated and chlorophyll formed were as great, if

not greater.

On the Action of Sodium Alcoholates on Fumaric and Maleic

Ethers, by Prof. Pardie, Ph.D., B.Sc.—By the action o{ :oiium

methylate on ethylicfuniarate, methyV.c nieihoxysuccinate is formed,

from which methoxysuccinic acid can be obtained, a crystalline

solid melting at ioi°-lo3° ; this same acid is obtained from the

products of the reaction of sodium methylate on ethylic maleate

or hyliic methylic maleate. Similarly an etho.xysiiccinic acid is

obtained by the action of sodium ethylate on ethylic fumarate,

also by its action on hydric ethylic maleate. Thus fumaric and
maleic acids yield alkyloxy-succinic acids, which are identical

with one another, or, if not identical, resemble one another so

closely that their isomerism must be of the same character as

that of substances v;hich difter from one another only in their

optical and ciystallographic characters.

On Sulphine Salts derived from Ethylene Sulphide, by Orme
Masson, M.A., D.Sc. (Edin. ).—Ethylene sulphide, when heated

at 160°, is converted into diethylene sulphide S(C.,H.,)2S, an

ethereal solution of which, when mixed with methyl iodide,

unites ;ivith the latter to form diethylene sulohide methyl sulphine

iodide .S(C„H4).2S.CH3l, which is a crystalline compound soluble

in water, but insoluble in alcohol or ether. From this compound
a series of the sulphine salts have been prepared, which resemble

the salts of trimethyl sulphine in their beh.iviour when heated,

but diftering from these compounds in the ease with which they

are decomposed by caustic alkalis with the formation of dielhvl-

ene sulphide methyl sulphine hy.iroxide (C.,Hj)2S.jCH30H. the
compounds obtained by Dehn (Annalcn, Supp. iv. 83) by heat-

ing together ethyl sulphide, ethylene bromide, and water to-

gether in sealed tubes, and styled " sulphinic salts " by him,

were, in all probability, dimethylene sulphine-methyl-sulphine

derivatives.

On an apparently nrw Hydrocarbon from Distilled fapanese
Petroleum, by Dr. Divers and T. Nakamura.—A description of

a yellow solid hydrocarbon found atnongst the final products of

the distillation of the petroleum from the wells at Sagara. The
hydrocarbon melts at 2So°-285°, and has a composition expressed

by the formula (C^H.,),,.

The Composiliou of Water by Volume, by Dr. A. Scott, M. A.,

D.Sc.—After pointing out the desirability of renewed deter-

minations of the exact proportions in which hydrogen and
oxygen combine with one another, inasmuch as neither of these
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gases obey Boyle's law exactly, the author gave a description of

the apparatus he had employed in making such determinations,

which allowed the use of considerable volumes of these gases.

The results obtained show the ratio not to be exactly that of

I vol. of oxygen to 2 vols, of hydrogen ; but the proportions are

I : I "994 or I ; I '9935 ; or, if the impurity be supposed to exist

in the oxygen alone, then the ratio is i : i '996. The gases were

examined as to their purity, the results indicating the presence

of "2 c.c. to '3 c.c. of foreign gas in the 450 c.c. used.

In a communication entitled On Solutions of Ozone and llic

Chemical Action of Liquid Oxygen, Prof. Dewar gave a descrip-

tion of the apparatus and method employed by him in the lique-

faction of such gases as oxygen, &c., and after discussing the

conditions required for the successful conversion into the liquid

state of the so-called permanent gases, he gave an account of

some experiments made with liquid oxygen. At - 130° liquid

oxygen loses the active characters possessed by this element in

the gaseous state ; it is without action on phosphorus, sodium,

potassium, solid sulphuretted hydrogen, and solid hydriodic acid.

Other substances appear to undergo similar changes at very low

temperatures ; thus liquid ethylene and solid bromine may be

brought in contact without any action taking place, whereas

gaseous ethylene and liquid bromine unite directly at the ordinary

temperatures. Hautefeuille and Chapuis by subjecting a mixture

of carbonic anhydride and ozone to great pressure obtained a

blue liquid, the colour of which is due to the ozone. If ozonised

air be passed into carbon disulphideat - 100°, the liquid assumes

a blue colour, which disappears if the temperature be allowed

to rise, and at a certain point a decomposition, resulting in the

production of sulphur, takes place. The best solvent for ozone

is a mixture of silicon tetrafluoride and Russian petroleum.

These solutions of ozone are without action on metallic mercury

or silver. Prof. Dewar, in remarking on the liquefaction of

nitric oxide, stated that a comparison of its curve of liquefaction

with that of methane shows the pressure to increase more rapidly

with the temperature in the case of nitric oxide than in other

gases, a fact which would appear to indicate, that at low tem-

peratures the molecule of nitric oxide is of greater complexity,

and probably exists as NoO.,. An account was given of some of

Cailletet's experiments on the electrical conductivity at low tem-

peratures, which seemed to indicate that as the limit - 220° was

approached ordinary electrical conductors become alaixst perfect

conductors.

On the use of Sodium or other Soluble Aluminatesfor Soften'n

:

and Purifying Hard and Imiure Water, and Deoit>rising and
Precipi'a'ing Sewage, Waste Water from Factories, cr=i-., by F.

Maxwell Lyte, F.C.S., F.I.C.—The advantages attending the

use of sodium or other soluble aluminates for the above purposes

are dependent upon their easy decomposition with the produc-

tion of a precipitate of hydrated alumina, which removes

organic matter, and further by their use the temporary hardness

may be completely destroyed, and the permanent hardness

reduced.
SomeNezu Crystallised Combinations of Copper, Zinc, and Iron

Sulphates, by J. Spiller, F.C.S.—The author gave an account

of the preparation of a large series of double sulphates of copper

and iron, zinc and iron, and copper and zinc.

In a communication on Barium Sulphate as a Cementing

Materialfor Sandstone Prof. Clowes pointed out that, although

Bischof mentioned instances of f)reign sandstones in which the

material cementing the sand grains together was barium

sulphate, it appeared that up to the present time no such sand-

stone had been met with in the United Kingdom. Having
learned that opinions differed regarding the calcareous nature of

certain new red sandstone beds in the neighbourhood of

Nottingham, he undertook to examine the chemical composition

of these sandstones, and procured specimens of the sandstone

from different levels. On being analysed, the sandstone was

found to contain barium sulphate in varying proportions, at

present being determined, while some of the lower beds also

contained calcium carbonate. In some of the sandstone beds

the barium sulphate was very unequally distributed, forming a

network or a series of small masses more or less spherical in

shape. In such sandstone the sand grains between the sulphate

streaks and patches were quite loose, the result being that the

weathered surface presented a honeycombed appearance. To
explain the presence of the barium sulphate he suggested that it

might have been deposited along with the sand ; but if such had

been the case it had certainly undergone a physical change, as it

now existed in a firm, compact, and crystalline condition. It

would, therefore, appear that it had been either deposited from
aqueous solution or that it had been rendered crystalline by a
slow percolation of a solvent liquid through the sedimentary
deposit, or owed its origin to the action of water containing
calcium sulphate passing through sandstone cemented originally

with barium carbonate.

NOTES
Botanists will learn with very great regret of the death of

Mr. Edmond Boissier, the learned and indefatigable author of

the " Flora Orientalis, " and many other important works on

Systematic Botany. We have received no particulars, but we
imagine his death must have been somewhat sudden, for the

event was quite unexpected by his friends in this country. As
recently as the month of August Prof. Oliver heard from him,

the communication relating to the Supplements to the '* Flora

Orientalis," on which the deceased botanist has been for some

time engaged, and in which he wished to incorporate the

botanical results of Dr. Aitchison's latest investigations in

Afghanistan. Boissier's career as a botanist may be said to

have commenced with his travels in Spain in 1837, when he

collected the materials published in his "Voyage Botanique

dans I'Espagne," a richly illustrated work which appeared at

intervals from 1839 to 1845. He subsequently travelled and

botanically explored various parts of South-eastern Europe and

Asia Minor. Independently of his larger works he pub-

lished, separately, diagnoses of the exceedingly large number of

undescribed species he found from within the limits of his

"Flora Orientalis," the first volume of which appeared in 1867,

and the last in 1S81. This work alone is sufficient to place the

author in the first rank of a school of distinguished systematists,

now alas fast disappearing without leaving a corresponding

rising generation to take up the work where they have left it.

Like the late Mr. Bentham, M. Boissier was in a 'position to

give his undivided attention to the science he had chosen, and

like him he laboured unceasingly ; and it is to be hoped that

the supplement to the "Flora Orientalis" is in a sufficiently

forward state for publication. Among other things the vast

genus Euphorbia furnished materials for several valuable

works, including a monograph of all the species, and a folio

volume containing figures of 120 species. Mr. Edmond
Boissier was a Foreign Member of the Linnean Society, having

been elected in 1S60 ; and from his constant readiness to give

others the benefit of his extensive knowledge, he enjoyed the

esteem and admiration of a wide circle of botanists.

The death is announced, at the age of seventy-eight years, of

Mr. John Muirhead, one of the very few survivors of the earl y

days of telegraphy, and closely connected with its ])ractical

development. Mr. Muirhead, in conjunction with Mr. Latimer

Clark and Mr. W. M. Warden, of Birmingham, founded the

house now known as Latimer Clark, Muirhead, and Co., more

than a qu.arter of a century ago. It was from this manufactory

that Mr. Muirhead introduced the form of battery which bears

his name, a form so eminently portable and practical that it has

become the model for most of the existing batteries, while con-

tinuing itself to be largely employed.

A Times telegram dated Philadelphia, September 27, states

that the President of the United States has asked Prof Alexander

Agassiz to accept the post of Superintendent of the Coast

Survey.

A REMARKABLE memoir on the development of the sternum

in birds, prepared by Miss Beatrice Lindsay, of Girton College,

and communicated to the Zoological Society of London by Dr.

H. Gadow at their meeting on June 16 last, will appear in the

forthcoming number of the Society's Proceedings. Miss Lindsay,
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after close investigation of the embryonic condition of different

stages in five types of bird-structure (the ostrich, guillemot, gull,

domestic fowl, and gannet), has come to the conclusion that the

keel of carinate birds is a special outgrowth of the true sternum

peculiar to birds, and is not homologous with the episternum or

interclavicle of reptiles, as has been held by Gotte and others.

There are no traces whatever in the embryonic stages of the

ostrich, according to Miss Lindsay's observations, of the exist-

ence of any rudiments of the clavicles or Iceel. It follows that

the view held by some morphologists that the ostrich may be a

degraded descendant of some carinate form can no longer be

supported.

The Edinburgh Intern.ational Industrial Exhibition will be

opened on May 4 next.

A CORRESPONDENT of the Times in a recent article on the

new Electorate, describes the fishermen at Staiths, a village on

the Yorkshire coast, lying between Whitby and Saltburn. The

people, he says, are imbued with all manner of quaint super-

stitions. They have a firm belief in witchcraft, the witch being

wholly unconscious of his or her power of evil. Until recently

—

and it is said that the custom is still secretly maintained by some

of the o)der inhabitants—it was customary, when a smack or

coble had had a protracted run of ill -fortune, for the wives of

the crew and owners of the boat to assemble at midnight, and,

in deep .silence, to slay a pigeon, whose heart they extracted,

stuck full of pins, and burned over a charcoal fire. While this

operation was in process the unconscious witch would come to

the door, dragged thither unwittingly by the irresistible potency

of the charm, and the conspirators would then make her some

propitiatory present. Again, it is of frequent occurrence th.at

after having caught nothing for many nights, the fishermen keep

the first fish that comes into the boat and burn it on their return

home as a sacrifice to the Fates. All four-footed animals are

considered by the Staiths folk as unlucky, but the pig is the

most ill-omened of quadrupeds. If when the men are putting

their nets into the boats the name of pig is by accident men-

tioned, they will always desist from their task and turn to some

other occupation, hoping thus to avert the evil omen, and in

many cases will renounce the day's expedition altogether. The
sight of a drowned dog or kitten, too, as he goes towards his

coble will always keep a Staiths fisherman at home ; and, what

is still more curious, if as he walks to his boat, his lines on his

head or a bundle of nets on his shoulder, he chances to meet

face to face with a woman, be she even his o\\ n wife or daughter,

he considers himself doomed to ill-luck. Thus, when a woman
sees a man approaching her under these circumstances she at

once turns her back on him. If a fisher sends his son to fetch

his big sea boots, the bearer must be careful to carry them under

his arm. Should he by inadvertence place them on his shoulder

his father will inevitably refuse to put out to sea that day. An
egg is deemed so unlucky that the fishermen will not even use

the word, but call it a roundabout ; and, fearless as are the

fishers in their daily struggling with the dangers of the sea, yet so

fearful are they of nameless spirits and bogies that the writer

was assured he could not find in the whole fishing colony of

Staiths a volunteer who for a couple of sovereigns would walk

by night to the neighbouring village, a couple of miles distant.

We have received the report of Miss Pogson, the meteoro-

logical reporter to the Government of Madras, for the year

1884-85. It contains remarks on the various stations scattered

over the Presidency, together with the usual tables. Part of the

observer's work is to train learners, who afterwards take charge
of the local stations. One of these, it is interesting to notice, is

on the Laccadives, which islands are inaccessible during a great

part of the year. The assislants in most cases are native

officials.

All the legal steps have been taken by the French Govern-

ment for entering into possession of the late M. Giffard's fortune,

which is to be devoted to the good of science. The fortune is

valued at 200,000/ , after paying about 100,000/. in legacies

to friends, family, or scientific societies. The decree is ready

and will shortly appear in the Journal Officicl. Several projects

have been proposed ah-eady for utilising this large sum of money,

but it is very likely nothing will be done before taking the advice

of the French Academy of Sciences.

On September 12, just after sunset, a remarkable mirage was

seen at Valla, in the province of Sudermania, Sweden. It

appeared first as a great cloud-bank, stretching from south-west

to north, which gradually separated, each cloud having the

appearance of a monitor. In the course of five minutes one had

changed to a great whale blowing a column of water into the

air, and the other to a crocodile. From time to time the clouds

took the appearance of various animals, and finally that of a

small wood. Subsequently they changed to a pavilion, where

people were dancing, the players being also clearly visible. Once

again the spectacle changed, now into a lovely wooded island

with buildings and parks. At about nine o'clock the clouds had

disappeared, leaving the sky perfectly clear. The air was calm

at the time of the display, the temperature being 6° C.

The aquarium at the Inventions Exhibition has lately been

entirely restocked, the latest arrivals being a fine selection of bass

weighing 10 lbs., some large specimens of Crustaceans, and an

assortment of flat-fish of all descriptions. There is also on view a

diversified collection of foreign freshwater fish presented by the

General Import Company.

Capt. Vipan's aquarium of foreign fishes at Stibbington Hall,

Wansford, is a most valuable one, and includes unique and rare

specimens of fish from all parts of the world, which are retained

with the utmost care, the temperature of the water being regu-

lated to suit the natural necessities of the various fish. This

aquarium is considered to be one of the most unique in the

United Kingdom, and increases in value annually on account of

periodical additions to the collection.

The taxidermist who has had charge of the work upon

the body of "Jumbo," who was recently crushed between

two trains, states that the elephant's stomach contained many
English coins—gold as well as silver and bronze. His tusks

had by the collision with the train been driven nearly through

the skull. According to later accounts as to the accident, Jumbo
at the last moment faced and charged the locomotive. The
elephant's skin was found to be an inch and a half thick, and it

weighed 1537 lbs. The skeleton weighs 2400 lbs., and the total

weight of the body was over 6 tons.

Messrs. Swan Sonnenschei-X and Co. announce, for

the season 1S85-6, the following publications :
— " A Treatise

on Animal Biology," by Prof. Adam Sedgwick, Fellow ai d

Lect. of Trin. Coll., Camb. (illustrated); "Practical Botany,"

by Prof. Hillhouse, of Mason Coll., Birm., based upon the

work of Prof. Strasburger (largely illustrated) ; a translation of

Profs. Nasgeli and Schwendener's work, "The Microscope in

Theory and Practice " with several hundred woodcuts ; an
" Alpine Flora," a pocKet handbook for botanists and travellers,

by Mr. A. W. Bennett, B.Sc, M.A. ; an illustrated "Hand-
book of Mosses," by Mr. J. E. Bagnall ; a "Star Atlas," by

the Rev. T. H. Espin ; further parts of Mr. Howard Hinton's

" Scientific Romances" ; an entirely new and partly re-written

edition of Prof. Prantl and Vines's "Text-Book of Botany"
;

" From Paris to Pekin over Siberian Snows," an account of the

Asiatic wanderings of M. Meignan, by Mr. William Conn
;

"The Wanderings of Plants and Animals," an adaptation from

the German work of Prof. Victor Hehn, by Mr. James Stally-
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brass, tracing {chiefly by means of etymology) the history and

the migration of European plants and animals to their home in

Asia.

Messrs. Crosby Lockwood and Co. make the following

annoimcements for the approachingpublishing season:
—

"Electro-

Deposition," by Alexander Watt, author of " Electro-Metal-

lurgy " ; " The Prospector's Handbook, a Guide for the

Prospector and Traveller in Search of Metal-bearing or other

v.iUmble Minerals," by J. W. Anderson, M.A., F.R.G.S. ;

"The Engineman's Companion, a Practical Educator for

Enginemen, Boiler Attendants, and Mechanics," by Michael

Reynolds ; "The Combined Number and Weight Calculator,"

by Wm. Chadwick, Public Accountant ;
" Our Temperaments,

their Study and their Teaching, a Popular Outline," with illus-

trations, by F.R.C.S.E. ; "The Artist's Tables of Pigments,"

by H. C. Standage ;
" Land and Marine Surveying," by \V.

Davis Haskell (entirely new edition) ;
" The Metal Turner's

Handbook, a Practical Manual for Workers at the Foot Lathe,"

by Paul N. Hasluck (second edition, revised), being the first

volume of a new series of '
' Handbooks on Handicrafts.

"

The "Sun" Knife-cleaner has some points which deserve

notice. It is supported on a light cast-iron standard, the upper

portion of which is bored out and faced to make the bearing

where alone perfect fit is required. A cast-iron spindle is fitted

into this bearing, and supports upon a flattened face two spring

disks made of cast steel finely tempered, dished in the centre

and having rays upon them like the spokes of a wheel, which turn

slightly outwards at their ends, so as to form a tapered space

adapted to the wedge form of the length of the knife. These

springs are so mounted upon the spindle that the rays of tlie one

are opposite to the space, between the rays of the other. The
spindle is terminated by a screw upon which a thumb nut is

fixed to hold the handle in position and keep the working parts

together. By means of this screw the springs can be pressed

more or less closely together as required. Leather rings are

riveted to the inner faces of the springs, and form the surfaces

upon which the knives are cleaned and polished ; the rivets are

in the dished portion of the springs and so out of the way of the

knife-blade ; the polishing powder is supplied through a hole in

the face of the front spring. The knife whilst being cleaned is

supported below a wrought-iron piece cast into the standard

and passed in and out of the machine. The difficulty in clean-

ing a knife is due to its double wedge form. A knife is a long

wedge from the tip to the shoulder, and a short wedge from the

edge to the back, and it is evident that the pressure brought to

bear upon it must be of an elastic character, so as not to grind

the knife away. As regards the length of the knife this is

effected by the outward taper of the rays of the springs. The

two leather rings between which the blade is passed in and out

being pressed against the blade of the knife by the rays of the

springs as described, it is evident that there is an elastic pressure

upon it ; the spring on the one side diminishes in its bearing

pressure, as that on the other side increases, and hence an

equable pressure is applied to all parts of the blade, as is proved

by tlie excellent polish produced. A small portion of powder

being supplied through the hole in the front spring, the knife is

placed with its edge downwards below the wrought-iron support

and passed slowly in and out of the machine between the leather

disks with the left hand, whilst the right hand is employed in

turning the handle of the machine in the direction of the hands

of a clock. In this w.ay from one inch to two inches in depth of

the surface of each leather (depending upon the size of the

machine) presses elastically upon the blade. Tliis being the

greatest frictional resistance at any moment between the blade

and the polishing surfaces, the labour of cleaning is reduced to

a minimum, while the knife can be polished to the shoulder owing

to the leathers being bevelled. Special to->lshave been designed

for cutting and bending the wrought-iron supports in one opera-

tion, for cutting and bevelling tlie leathers, and riveting and
fitting them to the springs. These machines are supplied in

four sizes.

In contrast to the weather in Soutliein Xorway during May
and June (Nature, vol. x.xxii. p. 354) the weather of July was
warmer and more normal, the mean temperature of the month

—

viz. I7'I° C, being o'5' above the normal, i6'6°. This is chiefly

due to the southern winds prevailing in the first part of the

month. On July 21, however, the weather changed, northern

and north-western winds prevailing, with clear and dry air, and

in consequence of the great radiation, the temperature fell severa)

times very low during the second part of the month. The
minimum.temperature—viz. d'i^Q.—was registered at Christiania

on the night of the 22nd., and the highest—viz. 29° C.—on the

6th. The rainfall was 40 per cent, below the normal. With

the exception of the coast towards the Naze, the month has

been cold throughout the land on the whole, the most unfavour-

able parts being the west coast, where the temperature was I°C.

below the normal mean. In the mountains and in East Fin-

marken it sank several times below 0°. The rainfall in the

southern and eastern parts was below the average, but in th

northern and north-western parts it was above it. The greatest

rainfall was registered in Finmarken, where, in Alten, for

instance, it was 142 per cent, above the average.

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey (Macaais cynomolgus i )

from India, presented by Mrs. Paterson ; a Humboldt's Lagothrix

{Lagothrix huiitboldti) from the Upper Amazons, presented by

Mr. F. J. Hammond ; two Macaque Monkeys {Macaciis cyno-

tiiolgus) from India, presented respectively by Mr. F. Debenham
and Miss Lucy McArthur ; two West Indian Agoutis ' Dasyproc'.a

crislala), seven Crab-eating Opossums (DHelphys cancrivora),

two Rough Teirapins (Ctemmys punctularid), two Brazilian

Tortoises {Tistudo tahulata), two Teguexin Lizards {Teiiif

Icgiifxin), two Tuberculated Iguanas {Iguana ttibercitlata), nine

Giant Toads [Bufo aqua) from Trinidad, presented by Mr. F. J.

Guy ; two Palm Squirrels {Sciurtts palmarum) from India, pre-

sented by Mr. A. Bellamy ; a Great Kangaroo (Macropus

gigaiiiais i), a Rufous Rat Kangaroo (Hypsiprymnus rttfescens

)

from New South Wales, a Roan Kangaroo (Macropns em-

/>esc^»s9 ) from South Australia, presented by Mr. C. Czarnikow,

F.Z.S. ; a Common Crossbill (Loxia curvirostra), British, pre-

sented by Mr. H. S. Eyre ; a Green Lizard (Lai\-rta viridis)

from Jersey, presented by Mr. G. V. Colliver ; a Guinea Baboon

[Cynocephalui sphinx) from West Africa, two Bonnet Monkeys

{Macacus sinkus) from India, two ^Elian's Wart Hogs (P/iaco-

chiErus afrkanus i S ) from Africa, deposited ; a Garnett's

Galago {Galago garnstti) from East Africa, a Harnessed Antr-

lope [Tragcliiplnis scriptiis 9 ), an Elate Hornbill (drnlogyinna

data) from West Africa, a Puff Adder ( Viptra arklans) from

South Africa, a Lacertine Snake (Ca-hpeltis lacerlina), European,

an Aldrovandi's Lizard (Plestiodon aunitus) from North-West

Africa, purchased; a Leopard (FeUs pardiis), born in the

Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1885, OCTOBER 4-10

(For the reckoning of time the civil day, commencing ai

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on October 4

Sun rises, 6h. 8m. ; souths, iih. 48m. 37-53. ; sets, I7h. 29m. ;

decl. on meridian, 4° 31' S. : Sidereal Time at Sunsc;.

i8h. 29m.
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Moon (New on October S) rises, ih. lom. ; souths, Sh. 31m.
;

sets, I5h. 41m. ; decl. on meridian, 12° 2' N.

Planet Ri!

Mercury ... 5 10

Venus ... 9 55
Mars ... o 15

Jupiter ... 4 13
Saturn ... 21 35*

h. m.

II IS

14 17

8 o
10 38

S 43

Sets Decl. on meridia
h. m. „ ,

17 26 ... O 43 N.
18 39 ... 19 4 S.

1545 ... 1847N.
17 3 ... 4 12 N.

13 51 ... 22 iS N.

Oct.

6

A''

Indicates that the rising is that of the preceding day.

h.

17 ... Jupiter in conjunction with and 1° 25' north

of the Moon.
20 ... Mercury in conjunction with and 0° 29' north

of the Moon.

HEREDITY
^
T tlie February meeting of the Swedish Anthropological So-

ciety Prof.Wittrock read a paper on the hereditability ofcolour

of the eyes. The speaker had been requested by Prof. Alphonse
De Candolle, of Geneva, to make observations on this point,

which, together with those made in Switzerland, North Germany,
and Belgium, had formed the material for M. De CandoUe's
paper, " Heredite de la couleur desyeux dansl'espece humaine"
(Archives des Sciences Physiques el Nalurelleu y periode, t. xii.

,

Geneve, 18S4). From the same the remarkable fact was
derived that brown eyes were more common in men than women

;

of the individuals examined 41 '6 per cent, of men and 44'2 per

cent, of women had brown eyes. Further, in families where
the parents had the same colour of eyes 80 per cent, of the

children of parents with brown eyes had brown eyes, whilst of

children of parents with blue eyes 93 '6 per cent, of them had
eyes of that colour. The unconformity was no doubt due to

atavisme or the hereditary influence of ancestors. Of the

children of parents of whom the father had brown and the

mother blue eyes 53"3 per cent, had brown, whilst where the

reverse was the case 55 '9 P^r cent, had blue eyes. As the per-

centage of brown-eyed children of parents with bi-coloured eyes

was highest, it seemed as if brown eyes were always on the

increase to the detriment of blue ones. It appeared also from
these researches that women with brown eyes have better pro-

spects of marrying than those with blue. 52 per cent, of the

married women had brown eyes, and only 48 per cent, of them
blue—a circumstance which is the more remarkable as the number
of women with brown eyes in Italian Switzerland is only 44 per
cent, Anotherremirkablediscovery was that the average number
of children of parents with eyes similar in colour was 27, whilst

that of those with different colour was 3'i8, which was an addi-

tional proof of the fact that children of parents with similar

organisation were as a rule of weak constitution. Comparing
the colour of the eyes of the children where the parents were
bi-coloured, with those of each of the latter, it was discovered

that the eyes of the father were inherited by 48-8 per cent, of

the children, and those of the mother by 51 '2 per cent., which,
divided between sons and daughters, showed that 47 per cent,

of the former and 49*5 per cent, of the latter inherited the eyes

of the father, whereas 53 per cent, of the sons and 50'5 per cent,

of the daughters inherited those of the mother. Since Prof.

Candolle had published his paper, he (the speaker) had con-

tinued his researches in .Sweden, and from the material he had
collected he had discovered results differing from Prof. Can-
doUe's. Of the individuals reported to him 29*6 per cent, of

the men and 30'7 per cent, of the women had brown eyes, so

that even in that country the latter were more numerous tlian

the former, but this was no doubt due to the circumstance that

he had been most anxious to obtain particulars from bi-coloured

parents. In accordance with CandoUe's results, 75 '6 per cent,

of children of parents both with brown eyes inherited this colour,

whilst of those with blue eyes 97 per cent, inherited that colour.

It was but natural that this should b:' the case in Sweden, where
blue eyes predominated. As regards the bi-coloured parents the

case was different in Sweden too. If the father had brown and
the mother blue, 59'9 per cent, of the children had brown eyes,

whilst where the reverse was the case 53 per cent, of them had
brown ones. These figures were the reverse of CandoUe's.
But of all bi-coloured parents 56 per cent, of the children had
brown eyes, i.e. that in .Sweden too the latter are on the increase.

He could not say what rS'.e the colour of the eyes played in the

selection of a wife in Sweden, as he had no statistics of the dis-

tribution of brown eyes in general, but there was a tendency
similar to that stated above, as, of the parents embraced by these

researches, the majority of wives had brown eyes. With refer-

ence to the number of children in Sweden of con-coloured and
bi-coloured parents, that of the former was 4^49 and that of the
latter 4"03, whilst 52'6 per cent, of the children inherited the

eyes of the father and 47^4 per cent, those of the mother
;

of the sons 51 '8 per cent, inherited the eyes of the father,

and 48*2 per cent, those of the mother, which figures

as regards the daughters were respectively 53-5 and 46-5
per cent. This shows that in .Sweden the eyes are not pre-

dominantly inherited from the mother alone, and that the off-

spring of equirlly-constituted parents should not be weaker. The
speaker stated in conclusion that he is continuing his researches.

He excludes children under ten years of age from the same, and
classifies blue-grey or grey eyes as blue.

UNTVERSTTY AND EDUCATIONAL
INTELLIGENCE

Peof. W. Gkylls Adajis, F. R. S., will deliver a Course ot

Lectures at King's Colleje, London, on Heat and Light, during

the Academical Year 18S5-6. A Course of Practical Work in

Electrical Testing and Measurement, with esjjecial reference to

Electrical Engineering, will be carried on under his direction in

the AVheatstone Laboratory. There will also be a Course of

Lectures on Mechanics and the Principles of Energy. The
Wheatstone Laboratory is open daily from I to 4, except on
Saturdays. For further particulars apply to Prof. Adams,
King's College, London.

The following appointments have recently been made at the

Victoria University, Owens College, Manchester :—To the

Professorship of Mathematics: Mr. Horace Lamb, M.A.

,

F.R.S., late Fellow of Trinity College, Cambridge, and Pro-

fessor of Mathematics in the University of Adelaide. To the

Professorship of Anatomy : Mr. Alfred H. Young, M.B.,
F.R.C.S.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, September 21.—M. Bouley, Pre-

sident, in the chair.—On the development of cholera in India,

by M. Gustave Le Bon. In support of Prof. Peter's view that

European differs from Asiatic cholera only in the greater in-

tensity of the causes producing it, the author argues that both

forms might break out spontaneously in any country through the

volatile germs arising from putrified organic matter. In his

former researches he showed that, apart from these germs, there

exists a series of volatile alkaloids which, when introduced by
respiration, produce almost fulminating effects. These researches

throw much light on the accidents attending the exhumation of

bodies long buried and on the spread of typhoid or analogous

fevers. The facts recently observed by M. Le Bon during a

sudden outbreak of cholera at Kombakonum, in the south of

India, tend to confirm this hypothesis. In India itself cholera

rages almost exclusively amongst the native populations ; the

English, who reside in large cantonments, where sanitary arrange-

ments are scrupulously attended to, being seldom attacked. That

cholera and intermittent fevers are propagated chiefly by bad

water is a point on wdiich opinion is unanimous in that country,

and the author's personal experience places it beyond all reason-

able doubt.—Elements of IJrooks's comet, by M. R. Radau.

These elements, according to observations made at Cambridge
and Paris, are found to be :

—

T — 1885, August io'30457 ; mean Paris time.

IT - « = 43 o 47 1

8 = 204 33 7 > Mean equinox of 1885^0.

i = 59 22 30 )

log q = 9-87694

—Note on a new stellar spectroscope, by M. Ch. V. Zenger. This

instrument is constructed on a new principle, and chiefly in-

tended to measure simultaneously and accurately the angle of

position and the distance of double stars situated very close

together.—On the process of fertilisation in the Cephalopods,
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by M. L. Vialleton.—On the anatomical organisation of the

urns in Cephalohis folliciilarir, by MM. Jules Chareyre and
Edouard Heckel.

BliRLIN

Physiological Society, July 31.— Prof. Fritsch spoke on
the functions of the sebaceous glands, raising a protest against the
conception, represented quite recently by Herr Unna, that these
glands served only to lubricate the hairs, while the globiforni

glands, commonly called the sudoriparous glands, lubricated the
skin and induced the formation of the subcutaneous fat, and
that, finally, the perspiration was discharged by the sweat-pores,
or, rather, ttie extreme ends of the straight canals into which the
sweat found its way out from intercellular spaces through the
stomata. A whole series of anatomical, histological, and physio-
logical grounds were brought forward against this view both by
the speaker and, in the course of the discussion on the subject,

by Prof. Du Bois-Reymond, Prof. Waldeyer, Dr. Gad, and
Ih'. Lassar. All known observations and experiments were, on
the contrary, they maintained, in favour of the view that the
sebaceous glands provided fat for the skin, while the globiform
glands had the production of sweat assigned to them.—Dr.
Weyl reported on the results of a chemical examination of the
cholesterin, the composition of which had not hitherto been
ascertained, although this substance had been discovered more
than a hundred years ago, and had since been traced in the
most varied organs of the animal body and even in plants.

The most searching investigation down to the present of cho-
lesterin had been made by Herr Zwenger, who, by treatment
with sulphuric acid and nitric acid, had found combinations
which he had distinguished and chemically characterised as
cholesterylene and cholesterone. By repeating these experi-
ments Dr. Weyl had achieved much purer derivatives of the
cholesterin, in particular chloric and bromic combinations, in

very pure ciystals, which rendered exact elementary analysis
possible. This led to the result that the derivatives of cho-
lesterin were found to be hydrocarburets belonging to the great
class of the terpenes—that is, they were products of condensa-
tion or polymerisations of the simple terpene (CjHg). Even
though it were not yet possible to state precisely the number of
the C5H3 which had become polymerized in the several
cholesterin derivatives, the speaker yet thought he had suffi-

cient ground for a-suming that the composition (C5Hj)'H.,0 was
the one proper to the cholesterin itself. Substances which, both
by their reactions and their percentage compositions, were denot-
able as terpenes, might also be obtained from the choleic
acid, a circumstance wliich pointed to the more intimate
relation between cholesterin and choleic acid.—Dr. Biondi
communicated the results of an investigation carried out by him
in the Institute of Prof. Waldeyer with a view to throwing light

on the origin of the spermatozoids in the seminiferous canals—

a

question on which the views of physiologists were so widely
divergent. By appropriate use of appliances for hardening,
fixing, and colouring, among which the advantages of Flemm-
ing's fluid had to be mentioned with quite special prominence,
Dr. Biondi arrived at results which corroborated none of the
views formerly put forth, but which explained the earlier

observed facts. In accordance with these results it had been
endeavoured diagrammatically to distribute the contents of the
seminiferous canals into columns, which, proceeding from the
wall towards the central cavity, might be grouped into three
layers. In the first stage of development, a stage always met
with, in particular, in animals not yet ripe, the extreme layer
lying on the wall of the canal consisted of round, primitive
cells, the second layer, proceeding inwards, of round mother-
cells, which were very rich in caiyokinetic figures, and the third
innermost layer consisted of a larger number of small round
daughter cells. In a second stage of development obser\able
in ripe glands the nucleus of the daughter cells were seen
converted into spermatozoids, the exterior half of the nucleus
becoming the head and the other interior half the middle
part .and tail of the spermatozoon. The protoplasm of the
daughter cells took no part in this transformation, and enveloped
the bodies of the spermatozoa, making them cohere into bundles
from which the tails of the spermatozoa projected towards the
central canal. These masses of protoplasm enveloping the
bodies of the spermatozoa altogether resembled the figures

described by the earlier observers as " Spermatoblasten." In
this stage the above diagrammatically assumed column consisted,

from the outside inwards, of the primitive cell, the mother

cell, and the bundle of spermatozoa. In the next stage of deve-
lopment the formation of the spermatozoa, arising always in the
same manner from the nucleus of the daughter cells, was pushed
farther outwards, so that the column now consisted of but one
large round cell on the outside and bundles of spermatozoa on
the inside. The formation of the seminal corpuscles advanced still

further, and at last the whole column, as far as the wall ofthe canal,

consisted of spermatozoa, the bodits of which were agglutinated
into bundles by masses of protoplasm, their tails being directed in-

wards. Primitive cells out of neighbouring columns now inter-

calated themselves between the wall of the canal and the
spermatozoa, pushing the latter towards the middle. By the
development of the mother and daughter cells the spermatozoa
were quite pressed and discharged into the central canal. The
process thus described then began anew. It must, however, be
observed that in nature there was no separation into columns
and layers such as was here diagrammatically described. It

was only for the sake of clear representation that the processes
succeeding each other in time were thus exhibited as divided in

space. Dr. Biondi had examined this structure of the semin-
iferous canals, and this development of the spermatozoids in

the bull, the swine, the cat, the rabbit, the guinea-pig,
the rat, and other mammalia ; and in all these cases he
had found alike the same results. Prof. Waldeyer testified

that Dr. Biondi had attained to these results quite independently
and had communicated and demonstrated them to him as

early as February of this year. It was only on his advice that

Dr. Biondi had further examined a longer series of animals
before publishing his results. A few days ago, continued Prof.

Waldeyer, he had received a letter from Prof Griinhagen in

Konigsberg, in accordance with which he (Prof. Griinhagen)
had attained to the same results on spermatogenesis as had iJr.

Biondi, to whom, of the two independent discoverers, was due
the title of priority.—Dr. Blaschko briefly explained a series of

microscopic preparations he exhibited, which served to show
that between the epidermis and the cutis there lay no cementing
substance ; but just as it was long known that in the case of
the epidermis cells they had processes grooving themselves
digitately into one another, so here, too, the processes of the

epidermis and cutis cells were seen to intertwine with one an-

other and form a network, the meshes of which were particularly

large in an cedematous skin.—Dr. Lassar demonstrated micro-

scopic preparations of skin which he had excided from a patient

suffering under lichen ruber. In the copious protoplasm (the

exudation of the inflammation) surrounding the canals of the

epidermis there were seen, after colouring with fuchsine and
Bismarck-brown, an uncommonly large number of micrococci,

distinguishing themselves particularly by their remarkable small-

ness.
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MR. GRIEVE ON THE GAREFOWL
The Great Auk, or Garefowl {Alca impennis, Linn.), its

History, Archeeology, and Remains. By Symington
Grieve, Edinburgh. 410, pp. x. 14:, and Appendix,

pp. 58. (London : Jack, 1885.)

AGREEABLY to the wish of the editor of Nature
that I should notice in its pages the lately-published

volume whose title stands above, I undertake a responsi-

bility of a kind which is for me as delicate as can be

imposed upon anybody. It has long been no secret that

for more than five-and-twenty years—since, indeed, the

premature death, in 1859, of my friend and fellow-traveller,

the late Mr. John Wollev— I have had it in hand to

prepare and eventually to produce a monograph of the

presumably extinct species of bird, into the investigation

of whose histor>' he had thrown himself with all the

energy of his character. During that time I am not

conscious of having ever lost an opportunity of adding to

my store of information on the subject, in doing which I

was for several years assisted by the zeal of the late Mr.

G. D. Rowley ; and, though always having in view the

ultimate publication of the monograph originally con-

templated by Mr. Wolley, I never hesitated to supply any
inquirer with the particulars for which he asked—as may be

seen on reference to the publications of Dr. Victor Fatio

'

and of Prof. \Vilhelm Blasius -—both of whom I rejoice

to think I was able in some measure to help. Neverthe-

less, each attempt to elucidate the natural history of the

Garefowl only added to the number of still unanswered or

imanswerable questions relating to it ; and, amid numerous
other occupations or duties, I have with difficulty been

able to keep myself abreast of the ever-increasing contri-

butions to the subject—many (I may say most) of them
proving on investigation to have little or no foundation

;

and those which had the least, or none at all, generally

giving the greatest trouble.

Apolog)', I feel sure, is needed for an introduction so

egotistical as that contained in the foregoing paragraph
;

yet without it, or something like it, I fear my remarks on

the book before me may be misunderstood. The force of

circumstances has compelled me to set up a very high

standard ; and, when that standard has not been ap-

proached by any writer on the subject, it is almost im-

possible for me not to see his sliortcomings, though many
another man might find in him no fault at all. I there-

fore wish at once to record my opinion that in the present

work the author has done the best that in him lies, and
especially that his book, so far as it goes, is an honest

book. If, after working at the subject for more than a

quarter of a century, a man still finds himself unable, from

one cause or another, to publish the results of his labour,

it does not follow that he should be hard upon anybody

else who, with perhaps as many distractions, makes a

praiseworthy attempt to set before the world what is

known of the lost species, though he may not have

devoted to the task a tenth of the time. Moreover, Mr.

Bulh Soc. Orn. de la Suisse^ ii. pt. i, pp. 5-70, 73-85.

Ver.f. Natural, zu BravnscMueig, iii. pp. 89-115 ;
/(?;

(4, pp. 58- 176-

Vol. xxxii.—No. 832

n. fur Om.,

Grieve begins his preface with the words :
" In submitting

these pages to the public, the author has fears that they
will not bear severe criticism.'' I regret to say that

regard to truth obliges me to declare that this is so ; but

I have no wish to be the severe critic, and it will be best

here to describe the plan and scope of the work, which is

obviously well chosen. Mr. Grieve begins with a verj'

appropriate dedication to Prof Steenstnip, that venerable

biologist who first wrote a history '—he modestly called

it only a "contribution " to a history

—

o( A/ca impennis

that was in accordance with facts, and was worthy of the

subject, of science, and of himself The amount of

indebtedness to him, due from all his successors in the

investigation—but not always acknowledged—is not to

be overrated. Hard as they may have found their

work, it has almost entirely lain in clothing the form

that he constructed ; and, though there has been plenty

of false tailoring, his outlines have proved to be true

in almost every particular. In the dedication Mr.

Grieve verj- justly states that he has not " much to

relate that is new to British ornithologists ; " but his

desire has been " to bring within the reach of all, mate-

rials that at present are difficult of access." - These pre-

liminaries over, the geographical range of the species

—

first in American and then in European waters—is

entered upon, care being taken to warn the reader

against the popular misconception that it was ever

a bird of the high north, and then is given a description

of its remains as found in the New World and in the Old.

Under the last category come four chapters treating

respectively of the discovery of its bones in Caithness,

and in Oronsay, of the period to which the kitchen

-

midden on that island containing them presumably

belongs, and of the single fragment found near Whitburn-

Lizards, on the coast of Durham, by Mr. Hancock, which

fragment, being the greater portion of the maxilla of what

seems to have been an exceptionally large example, now
in the Museum at Newcastle-on-Tyne, is very delicately

figured (p. 64). After this Mr. Grieve enters upon a con-

sideration of the bird's habits and of the regions in which

it lived, and then proceeds to catalogue at some length

(pp. 76-114) its existing remains—whether bones, skins,

or egg-shells. Then follow three chapters on the uses to

which the bird was put by man, on the names by which

it has been known, with their possible origin and meaning,

and on the period during which it lived. No fewer than

nine appendices are added—all more or less of the nature

of pieces jusiificativcs—while an excellent index, with re-

marks on the accompanying chart, completes the volume,

which is illustrated by several woodcuts and a couple of

coloured plates representing the two eggs that doubtless

came to Edinburgh in 1S19 with Dufresne's collection,

when it was bought by the University there, and, having

been transferred to the Museum of Science and Art in

the northern capital, were first publicly noticed by Major

Feilden in 1869.

There cannot be a dispute as to the great pains which

the author has taken with this work, but it would be in-

expedient here to attempt any criticisms of its details, to

an abundance of which exception may be taken. The
' Videmk. Meddel. Naturh. Forening i Kjobcnhavn, 1855, pp. 33 to 118.

- Here m-iv be added that, if report speaks truly, so strong has been this

desire on the part of the author, that tiie book is sold to the public at less

than cost price.

A A
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fact seems to be that up to a certain point the story of the

Great Auk can be worked up and told by any one willing

to labour at it. Beyond that point the difficulties begin.

IV'Ir. Grieve appears to be hardly aware of the existence

of these difificulties, though some of them have been

hinted at, if not pointed out, by his predecessors. The

most serious charge that can be brought against him is

that he has needlessly raised fresh difificulties for future

investigators. Mistakes that have taken years of labour

to correct, and the correction of which has been pub-

lished, are again set agoing, just as if no progress in that

direction had been made ; and, even worse than this,

some new assertions, or at least suggestions, are hazarded

that have, I am persuaded, no firm ground. No doubt

on some of these points I may be prejudiced ; but

according to my knowledge I perceive that on too many

questions Mr. Grieve has been unable to distinguish

between good evidence and bad. However, there is in

this book a distinct gain to all historians of the Gare-

fowl, and that is the information here first placed on

record by Mr. Champley of Scarborough, who is known

to have interested himself for many years in all that con-

cerns this species.

I most sincerely wish that I could accord higher praise

to this work than I have been able to do, for Mr. Grieve's

enthusiasm in the cause deserves greater success. It is

seldom that any one but a Fennimore Cooper or a

Charles Kingsley feels the romance that clings around the

history of an expiring race. Most men—men of science

especially—nowadays believe in the survival of the fittest,

and are content to let the dead bury their dead. The

moral lesson I do not venture to draw, and in conclusion

have only to ask pardon of the readers of Nature for

putting myself so forward in this article.

Alfred Newton

"THE WAVE OF TRANSLATJON"
The Wave of Translation in the Oceans of Water, Air,

and Ether. By John Scott Russell, M.A., F.R.S.

(London: Triibnerand Co., 18S5.)

THE late Mr. J. Scott Russell was one of the most

prominent and gifted naval architects which this

country possessed in the middle of the present century.

His name will long be remembered as the builder of the

Great Eastern, the early advocate of the longitudinal

system of framing iron and steel ships : the ingenious

and eloquent expounder of the "wave-line" principle

of design ; and for many improvements in the theory

and practice of iron steamship construction. His person-

ality was at once striking and attractive, and his abilities

were of an original and versatile kind. He was the author

of a massive work upon naval architecture ; and of

numerous papers read before various learned societies.

No one exercised greater influence than Mr. Scott Russell

in promoting the cause of scientific education in naval

architecture, and in stimulating and helping students, by
numerous speeches and writings, to acquire a general and
clear knowledge of the laws upon which the qualities of

ships depend.

Mr. Scott Russell's writings were always interesting.

He possessed the rare faculty of making the driest and
most complicated of subjects intelligible, and even

fascinating. Where he may not be correct in the hypo-

theses, or justified in the sweeping generalisations, he

sometimes hastily put forward, he is usually suggestive,

and provocative of thought upon the part of his readers.

He was a vigorous and clear—though with a tendency to

be a too rapid—thinker ; and there are no writings upon

naval architecture which have the power of fixing the

attention and stimulating the intellect in a greater

measure than those of Mr. Scott Russell.

We regret to say that the present work is not likely to add

to the reputation of its author. It exhibits les defauts tie

ses qualitis in their most pronounced form ; and if we were

asked for an example of Mr. Scott Russell at his very

weakest and worst we could hardly do better than refer to

that portion of this book which has not been before pub-

lished. One-half of the volume is devoted to a reprint of

the Report made by Mr. Scott Russell to the British Asso-

ciation in 1S42-43, in which a description is given of the

" solitary wave of translation," which he discovered for

himself in 1834, and the properties of which he did much
to investigate and make known. This Report is not only

printed in extenso, but Part I. of the work consists exclu-

sively of extracts from it. The same matter appears twice

over—once as Part I. of the book, and once as portions of

the British Association Report. The Report describes

the knowledge possessed by Mr. Scott Russell in 1S43 of

" the varieties, phenomena, and laws of waves, and the

conditions which affect their genesis and propagation."

This may be interesting from a biographical point of

view, but its present scientific value is not great. Many
things have happened since the date of this Report,

such as the theoretical investigations of Airy, Stokes,

Rankine, Froude, eminent French mathematicians, and

others ; and numerous observations have been made of

the forms and properties of waves by scientific officers of

our own and foreign navies. These constitute a mass

of information which the present work completely

ignores.

One half of the book is taken up with the reprint of the

British Association Report referred to, and with those ex-

tracts from it of which Part I. is made up. The remaining

half contains the only new matter now published. This

is divided into two sections, one being " on the analogy

between the solitary wave in water and the sound wave in

air," and the other " on the great ocean of ether and its

relation to matter." The less said of these chapters the

better. The following is an instance of how Mr. Scott

Russell frames a theory or invents a hypothesis :
" I am so

impressed with the truth of this law, that the velocity of

this solitary wave in any fluid is due to the depth of the

fluid in which it moves, whether thick or rarefied, that I

hazard the hypothesis, that in the unknown element which

pervades the universe, and which, though unknown, is the

cause and medium of the most familiar phenomena of

everyday life, proceeding on the same basis of calculation

as in the air and water occurs, we shall find that the

ethereal ocean should be given a height of 5,000,000,000

miles, and that the corresponding velocity of the solitary

wave through that ocean would be 1,000,000,000 feet per

second."

An atomic theory is framed upon the following basis :

" The law of attractive force in the atom, in conformity

with the law of Newton, is according to the square of the
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nearness, and I propose to take as the law of repulsive

force, the cube of the nearness. I think I am justified

in taking this as the true law of repulsion of atoms of

matter, because I find from the researches of eminent

chemists that all free gases do so expand as to double

their bulk by an increase of the distance of the particles,

in the ratio of the cube of their nearness, or as 1 1 1 cube

to 367." Then the theory of heat that is put forward ap-

pears to be a kind of material theory :
" We may therefore

define heat as the effort of ether to resist crowding. . . .

Ether existing all around us in a normal state may be

called free ether. Ether enclosed by force in limited

space surrounded by material atoms is imprisoned or stored

ether ; its greater or less degree of crowding or storing

means degrees of heat, and the quantity of crowding

among the atoms indicates the specific heat of these

atoms, and sometimes the specific heat of that kind of

matter."

One more extract and we have done :
—

" Even Sir

Isaac Newton's calculations of the speed of sound fell. 100

feet short of the truth, and therefore corresponded to an

error of a mile in the height of the atmosphere, and he

could invent nothing better to account for the error than

this sudden inflammation of the atmosphere. To this the

reply is that the existence of the solitary wave of transla-

tion was not known to Newton, that the nature of its

genesis and propagation could not therefore be calcu-

lated ; but that present knowledge of the nature and laws

of this wave completely explain and accurately measure

its phenomena without the introduction of any hypo-

thesis contradicted by fact."

We have said enough to show the character of this

treatise, and we will conclude by repeating that we are

sorry to see a posthumous work by so eminent a man as

the late Mr. Scott Russell, containing nothing more to

justify its publication than a reprint of his well-known,

and imperfect, views in 1S43, upon wave motion, and a

fanciful interpretation of great physical laws. It is a pity

that greater skill and discretion were not brought to bear

upon the production of this volume.

OUR BOOK SHELF
Publication of the A^onuegian Commission of the Measure-
ment of Degrees in Europe, (i) Geodetical Operations,
Part IV. (2) Tidal Observations, Part III.

The first of these publications contains an account of the
northern portion of the trigonometrical work undertaken
to connect the side Stokvola-Haarskallen with the side

Spaatind-Naiverfjeld. The former side is directly con-
nected to the base measured in 1S64 near Levanger, as
described in Parts I. and III. of the " Geodetical Opera-
tions."

-A. trigonometrical survey of this part of the country
had already been made in 1S35-6 by Gen. Broch, and it

was at first hoped that this survey could be utilised, but
on closer investigation it was found that the observations

were not of sufficient precision to meet the requirements
of the Commission for the Measurement of degrees in

Europe, for which this work was to a great extent under-
taken. The old stations were, however, utilised in the

northern part of the triangulation ; there the signals were
well-built masonry cylinders. In the southern portion,

however, the stations had in many cases entirely dis-

appeared and had to be reconstructed. A careful descrip-

tion of each station is given, and in every case, with one
or two exceptions, the signal could not be placed at the

centre of the station ; the usual measurements for reduc-
tion were therefore made, and apparently with more than
usual care. The observations were taken with a lo-inch
universal instrument made by Olsen and with a 12-inch
theodolite made by Reichenbach. It would appear that

the gr.aduation of these instruments is not of a very high
order ; at any rate, the difterences in the readings are
rather large, frequently exceeding 10": but in extenuation
it must be said that the instruments were too small for

the work and that the observations were made under con-
siderable difficulties, owing to sea-fog and snow. There
is nothing special to remark in the method adopted t(i

adjust the observations, it being the usual method founded
on the principle of least squares. It is shown that the

mean error of the finally-adjusted angles is

o"'S47 ± o'''o29.

.\ diagram of the triangulation is given, from which
it is seen that most of the triangles ate well-condi-

tioned ; a few, however, are more elongated than they
should be for good work, the triangle Munken, Stokvola,

Haarskallen, especially so ; for instance, the angle at

iVIunken is 5" 12' 57"'4i6. It should also be observed
that several of the stations are determined by only two
intersections. The longest side measures about sixty

miles.

The second publication is the third report of the Nor-
wegian tidal observations, and contains the results of the

work done at Oscarsborg in 18S0-1 and at Stavanger,
Bergen, Kabelvaag, and Vardo in 1883. This report is

simply a continuation of Reports I. and II., already

noticed in N.A.TURE ; it contains nothing but tables, and
there is nothing in it that calls for special notice.

LETTERS TO THE EDITOR
[ TIte Editor does not Jiohi lii?nselfresponsiblefor opinions expressnt

by his correspondents. Neitlter can tie undertafie to return,

or to correspond with i/ie writers of, rejected manuscript!

.

No notice is taJeen ofanonymous communications.

[ The Editor urgently requests correspondents to keep t/ieir letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance e7 en

of communications containingintercsting and no7Jel facts.~\

On the Influence of \A^ave-Currents on the Fauna of
Shallow Seas

For many years pa.st I have endeavoured, without much suc-

cess, to call attention to the widely-spread influence of waves on
the bottoms of shallow seas. To the geologist this action signi-

fies demid.ition, and accounts, among other things, for the

wholesale destruction of marine fauna so often exemplified in

the rocks. To the zoologist it signifies a factor in evolution of

immeasurable magnitude.
On seeing the abstract of Prof. Moseley's lecture on the

fauna of the se.a-shore in NATUtiE, I troubled you with my
letter of July 6 ; now that the full report has appeared, equally

reticent as to the significance of wave-currents, I ask leave to

add somewhat to my former letter.

The difficulty in arousing interest in this subject arises from
the fact that, though the phenomena of wave-disturbance are

well known to matlieniaticians, natural history text-books com-
monly agree in asserting either the non-existence, or unimport-

ance, of such disturbance. Thus the question has remained
unheeded.
My own experience in the matter is as follows :—Holding the

orthodox view of the peaceful repose existing on the sea-bottom,

I commenced cruising, some twenty years ago, on that excellent

natural experimental tank, Torbay. I soon found, to my, sur-

prise, that the local fishermen and dredgers were as confident

that the waves greatly disturbed the bottom as naturalists were
of the reverse. Having kept my eyes open in this direction, I

submitted a paper to the Devonshire Association in 1878, de-

scriptive of the levelling action of the waves on the six-fathom

area of Torbay (Trans. Dei'. Asscc, vol. x. p. 182).

With the kind assistance of Lord Rayleigh I was enabled td

show that theory and observation were in complete accord^ a
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to the energy evinced by tlie waves in tlie particular instance
under consideration.

Having learned from Lord Rayleigh that wave-action at the
sea-bottom takes the form of reciprocal currents, I was led to

make some experiments and observations on the formation of
ripple-mark. In the course of this investigation I was soon
impressed with the conviction that these alternate currents held
at their mercy the marine fauna exposed to their attacks, and
that the zoological side of tlie problem was at least as important
as the geological. Accordingly, an outline of the subject in its

zoological aspect was included in a paper on ripple-mark read
to the Royal Society in 18S2 {Proc. R.S., vol. xxxiv. p. i).

Having come into possession of confirmatory evidence of the
action cf waves at a depth of forty fathoms in the English
Channel, I submitted the facts to the British Association at

Southampton in the same year, 18S2. This paper, sent in to

Section A, was handed on to Section C, a mathematical friend

suggesting to me the reason, and a very good reason too, that
mathematicians required no evidence on the point contended
for. However, the transfer only went to prove that the geo-
logists were as sceptical as to the existence of wave-action at

forty fathoms, as the physicists were satisfied as to that fact.

This paper, amplified, appeared in the Transactions of the
Devonshire Association for 1SS3 (vol. xv. p. 353).
The zoological aspect of the question was submitted to the

British Association at Southport in 18S3 ; and again to the
Linnean Society in 1SS4, in a paper "On the influence of
wave-currents on the fauna inhabiting shallow seas." In this

paper, profiting by experience, I made no attempt to prove the
fact of wave-action from observation, but relied entirely on a

valuable letter with which I had been favoured by Prof. Stokes,
Sec.R. S. Neither at the British .Association nor at the Linnean
Society was any exception taken to my arguments in support of
the importance of wave-action on the fauna affected ; nor, so far

as I am aware, has my position been shaken since. Now that
Prof. Moseley's important lecture has appeared, discussing the
fauna of the sea-shore without reference to the ever-regulatins;

wave-currents, there is considerable risk that le-s experienced
students of natural history will in like manner pass over this

promising field of research as not worthy of their attention.

Prof. Moseley states, and states truly, that the littoral fauna
is adapted in various ways to withstand "the action of the surf,

the retreat of the tides, the numerous enemies "
; but, beyond

the I'each of surf and tidal fall, agents which only affect the
narrow belt of sea contiguous to the shore, the alternate currents

set up by ocean waves search out the armour and test the
defences of all small animals living on those extensive marine
areas, exposed to the ocean swell, where the depth of water does
not exceed fifty fathoms.

With respect to enemies, the waves themselves are perhaps
the most formidable, as they attack and occasionally destroy
whole colonies at once, whereas predatory foes rather affect the
individual. For instance, let such helpless mollusks as Aplysia
or Plcurohrauchus wander over the sandy bottom of Torbay, as

they sometimes do : the first easterly gale will sweep them out
of existence. In fact, the waves so invariably prevent Aplysia
punctata growing to its full size on the British coast, that a full-

grown specimen taken in protected Guernsey waters has been
considered a distinct species—viz. A. depilaiis. Similar large
specimens have occurred under the shelter of the Torquay har-
bour works, but these, by a series of odoiitophores and shells, I

have been able to connect with the common A. punctata.
Primafacii it would appear that the sliells of certain mollusks

are more especially adapted to resist animate foes ; but a close

examination will often prove the contrary. Take the cases of
the oyster, mussel, venus, and limpet : these mollusks are all

helple.ss in the presence of their living enemies : the oyster
perishes by the attacks of boring-sponges ; the mussel is de-
stroyed wholesale by starfishes ; the venus is perforated by car-

nivorous gastropods at their leisure ; whilst the limpet, easily

detached when taken unawares, is said to be destroyed by birds.

All four are, however, admirably adapted to resist wave-currents,
each in its respective habitat.

The conclusion that the shells of mollusks are so constructed
as to have comparatively but little reference to living foes is

supported by the interesting fact mentioned by Prof Moseley,
that hard shells tend to disappear in pelagic and deep-sea regions.

That is to say, they disappear where predatory enemies abound,
but where the great non-predatory enemies, the waves, are
powerless or not existent. Occasionally we find the supposed

protection against living enemies to be greatly in excess of
requirements

—

e.g. the case of the solen, whose power of burrow-
ing is far greater than requisite for escape from birds, but which
is none too great for the evasion of waves and currents tearing
away the sand in which the mollusk dwells.

Wave-action tends to differentiate species. This can be seen
in such obvious cases as Cardium aciileatiini and C. tiorve^icum^

Venus dione and V. chione. One of each of these pairs has
chosen the mooring method of defence with anchor-like spines,

the other that of facile penetration with smooth, unresisting

shell surfaces. As these two methods are opposite in action

and any coiupromise tends to inefficiency, the wave-currents
must necessarily influence the mollusks in the direction of

divergence.

Instances of habits and forms protective against wave-currents
could be multiplied almost ad infinitum, and, as the subject is a

very interesting one, I still live in hopes that it may yet be
taken up and worked out by trained observers qualified for the

task. Arthur R. Hunt
Torquay, September 28

Prehistoric Burial-Grounds

The account given in this week's Nature (p. 518) of the dis-

covery of a prehistoric burial-ground at Pitreavie has recalled

to my memory the description of a similar find made in the

eleventh or twelfth century by the monks of Noyon, and related

to us us by Guibert, who was abbot of this foundation at the

time. I believe that it is the earliest detailed account of any
such discovery that has come down to our days ; and it will be
noticed that the leading features of this cemetery are almost
exactly identical with those of the Pitreavie one. I am not

aware that this passage has attracted the attention of modern
writers upon prehistoric times.

Guibert, the author quoted, was born in 1053 and died in

1 124, having been Abbot of Noyon for about twenty years.

After stating his own conviction that his monastery was
extremely old, he continues :

—

"Quam opinionem, si nulla litteralis juvaret traditio, sup-

peteret profecto affatim peregrina, et non, putamus, Christiani

nominis sepulchrorum inventa contextio. Circa enim ipsam et in

ipsa basilica tantam sarcophagorum copiamconjunxit antiquitas,

in multam loci famositatem tantopere expetiti, cadaverum inibi

congestorum commendat infinitas. Quia enim non in morem
nostrorutn ordo disponitur sepulchrorum^ sed circulatim in

modum corolke sepulchnim unius multa ambiunl, in quibus

quccdam reperiuntur vasa, quorum causam nesciunt Christiana

tctnpora. Non possumus aliud credere nisi quod fuerunt

gentium, aut antiquissima Christianorum, sed facta gentili more."

GuiBERTi Novig. de Vita Sua, L. ii. cap. i.

I may add that in Guibert's time there was a very old written

tradition which ascribed the foundation of Noyon to a certain

"rex insulse Britanni^e," who was {so ran the legend) a con-

temporary of our Lord's. This tradition is, of course, worthless

from a historical point of view, but certainly testifies to the

extreme antiquity of the place ; and shows that, long before

Guibert's time, the inhabitants of Noyon had dim recollections

of their prehistoric greatness, which naturally, in an age of

Christian credulity, centred around the era of our Lord.
T. A. Archer

158, Walton Street, 0.xford, September 30

MARS, JUPITER, AND SATURN
^ ^riTH Mars, Jupiter, and Saturn in the morning sky
' • the telescopist has a varied assortment of brilliant

objects to which he may devote his attention. The great

distance of Mars during the ensuing opposition will have

the effect of limiting the apparent diameter to a low

value, but the chief markings are so conspicuous as to be

visible notwithstanding this inimical effect. Indeed

during the preceding opposition, which was equally un-

favourable, some of the more delicate features appear to

have been recovered. At Milan Signor Schiaparelli has

partly confirmed his previous results as to the singular

duplication of the " canals," and Mr. Knobel has obtained
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a series of valuable sketches, which are reproduced in the

last volume of the Memoirs of the Royal Astronomical
Society. With regard to Jupiter the declination of the

planet will be somewhat less than during the opposition

of 1884-5, bi-'t the configuration of the belts and the peculi-

arities of the variable spots will doubtless continue to be
exhibited with nearly similar prominence as in previous
years. Saturn, situated in Gemini, and having consider-

able N. declination, will present a grand display, the rings

being still widely open and inviting that close and sys-

tematic scrutiny which is so much needed either to affirm

or negative some of the questionable details suggested by
recent observations.

Observers of Mars are extremely fortunate in possessing
such valuable memoirs and charts as those of Schiaparelli,

Terby, Green, and others, which form a comprehensive
and accurate basis of future reference and comparison.
The seeming permanency of the chief lineaments on
Mars and their distinctness of outline have permitted
observers to assign their forms and positions with great
nicety. But this has been found practically impossible
in respect to any of the other planets of our system.
Their markings are of so variable a tendency or so un-
certain and ill-defined, owing probably to their atmo-
spheric character, that it is out of the question to frame
representative views that will serve to express the appear-
ances observable at any future time. We have accumu-
lated a vast number of delineations, including many
peculiar forms, but these exhibit so much discordance as

to prove that any attempt to arrange them with the same
consistency as those of Mars must for the present be
utterly futile.

What is essentially required in furtherance of our
knowledge of areographic features are delineations in

which the more delicate alternations of light and shade
are faithfully portrayed. The ensuing opposition, though
not offering the most favourable inducements for attain-

ing this end, may yet be utilised as likely to aftbrd its

share of corroborations to old features and perhaps indi-

cate some modification of the outlines attributed them
by former observers. Mr. Marth's valuable ephemerides
in the Montlily Nctices supply the data wherewith the
passages of certain prominent markings across the central
line may be readdy calculated from night to night.

Drawings effected at the telescope and subsequently
attested by the charts, or independent projections made
on the basis of the new drawings and then compared
with previous work will be important as furnishing fresh

confirmations and additions to oldrecords. Whateverplan
is adopted, observers must not regard existing delinea-
tions as per/t'ci/y reliable and prejudice the judgment by
endeavours to discern the outlines of the spots precisely
as they have already been figured. Our work should be
pursued apart from such influences, the aim being rather
to correct and extend past results, than to follow them
with implicit faith and mould our new seeings on the
same pattern. Though much has been accomplished by
the consecutive labours of the many able and earnest
students of Martian features, the present state of our
knowledge is not only incomplete, but considerable un-
certainty exists as to the more difficult formations com-
prised in the physical aspect of this planet.

Jupiter, with so great a diversity of atmospheric pheno-
mena, some of them rapidly variable, and all influenced
by the quick rotation of the planet, gives prospect of
being the subject of increased investigation. Late in the
preceding opposition the great red spot which had so

nearly disappeared and had, during the winter of 1884-5,
assumed the appearance of a red ellipse with interior

light cloud, showed unmistakeable evidences of increasing
condensation. The ellipse grew perceptibly darker, and
the central light cloud disappeared, so that at the end of
the opposition the spot had almost regained the striking

aspect it presented a few years ago. The question now

is has this well-known feature continued to gain ascend-
ancy during the time the planet has been lost in the sun's
rays.? Observations in October will furnish a definite
answer to this question, and the planet should be con-
fronted with our best telescopes as early as possible, so
that the necessary evidence may be obtained. The spot
will pass the central meridian of Jupiter at about the
following times, and ought to be well seen in small instru-

ments unless some great changes in an unexpected direc-

tion have affected its position or appearance in the interim
since the last observation made here on the evening of

July S :—

Oct. 29
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RAUIAXT LIGHT AND HEAT^
III. {Continued)

Absorption — Terrestrial Applications.

LET us next consider the absorption spectra of sub-

stances, that is to say, the absorption lines which
substances at ordinary temperatures produce in the

spectrum of Hght from a high temperature source, such as
the sun or the electric arc. This absorption may either

be general or selective ; it may be spread over a large

portion of the spectrum, or it may act specially over a

very limited district or line. It is in the latter case that

we derive most advantage by studying absorption spectra,

and there are many substances which mr.y be known at a
glance by means of their peculiar absorption. Professor
Stokes has shown, for instance, that blood may at once be
distinguished from other solutions of similar tint by means
of the characteristic dark bands which it produces. By
means of a spectrum microscope Mr. Sorby thinks that

the thousandth part of a grain of blood may be detected,

and the same observer asserts that wines of different

vintages can easily be distinguished from one another in

the same way. It thus appears that the absorption
spectrum may in many cases furnish us with an efficient

and simple means of ascertaining adulteration, for the

presence of inferior substances which escape detection by
the ta-:te or sight will at once be recognised when spectrum
analysis is employed. Russell, Gladstone, .^bney. Fasting,

and others have studied with much success the spectra of

solid and liquid bodies.

The absorption spectra of gases and vapours at low
temperatures have been studied by various physicists, and
amongst them by Janssen, Roscoe, Schuster, and Lockyer.
Brewster, as we have seen, was the first to observe
the effect produced on the solar spectrum by nitrous acid

gas ; other gases have since been tried in the same way, and
many of these give out channelled or fluted absorption
lines similar to those given out by nitrous acid gas.

In fine, various researches lead us to conclude that

gases, and more especially vapours, are in a state of greater

molecular complexity at a low than at a high temperature,

for at a low temperature they have a prominent absorp-

tion for many kinds of rays, whereas at a high temperature
they have no such strong absorptive power, but absorb
and radiate only a few definite spectral lines.

This simplification produced in spectia by the rise of

temperature has been greatly insisted on by Lockyer, and
will again come under our review when we have discussed

the celestial applications of spectrum analysis.

Meanwhile, 1 cannot do better than quote the words of

Lockyer in his Treatise on the Spectroscope and its

applications (Nature Series) :
—' We may state generally

(says that observer) that beginning with one element in

its most rarified condition, and then following its spectrum
as the molecules come nearer together, so as at last to

reach the solid form, we shall find that spectrum become
more complicated as this approach takes place, until at

last a continuous spectrum is reached."

Before concluding this division of my subject, it will be
necessary to allude to the absorptive effect produced by
the earth's atmosphere on the light and heat of the sun.

This is a point of great practical as well as scientific

importance, more especially if we reflect that the atmo-
sphere is a covering of variable composition, and that the

variable element (aqueous vapour) is one which no doubt
exercises a large absorptive influence upon the rays of the

sun. But there is another element of variability in the

sun itself, for we more than suspect that the amount of

radiant energy which we receive from our luminary
depends to some unknown extent upon the state of his

surface, and may thus be different in years characterised

by a maximum number of sun spots, and in years charac-

terised by a small number of these phenomena. An
' Continued from p 425.

additional complication is introduced by the suspicion that

one of these causes of variabilitymay react upon the other in

such a way that in those years when the radiation of the
sun is intrinsically most powerful (if there be such) an ab-

normally large amount of aqueous vapour may be dis-

solved in the air, so that we may have on such occasions

an increased absorption as well as a large intrinsic radia-

tion, and the one of these causes may thus, to a great

extent, cover or conceal the other.

Bearing these points in mind, I shall divide my remarks
into two sections. I shall treat. In the first place, of the

means which we have at our disposal for estimating the

whole amount of radiant energy which reaches us from
the sun at any station, whether this be near the level of the

sea or at an elevation above it.

/;/ the second place, I shall allude to the means we
ha\'e at our disposal for estimating the amount of any
one kind of radiant energy that reaches us from the sun.

An instrument by means of which we may ascertain

the amount of the sun's radiant energy is called an
Actinometer.

I have recently suggested such an instrument for

measuring the heating effect of the sun, which has been
tried at various stations, and appears to work well. It

consists of a thick hollow cube of brass, surrounded w-ith

felt, and then again with a covering of polished brass.

Into the interior of this chamber a suitable thermometer
is inserted, its bulb being e.xactly in the centre. There is

a small hole in one of the sides, through which the heat

of the sun condensed by a lens is rnade to fall upon the

bulb of the thermometer, the instrument having a motion
in altitude and azimuth so as to enable it to catch the

sun readily. The exposure is made for a definite time, as

given by a good chronometer.
Instruments of this kind have been established in

various places and at various elevations, and we shall

certainly be able to derive from them information of im-

portance as regards the meteorology of the place. To
what extent we shall be able by their means to separate

between the two apparent causes of solar variability,

namely, that due to an intiinsic change in the sun itself,

and that due to a change in the constitution of the earth's

atmosphere, is perhaps an open question. It may be

hoped that such an instrument may at least enable us

to advance the problem, even if it prove insufficient to

bring it to a complete solution.

Again, Professor Sir Henry Roscoe has invented an

instrument intended to record the effect of the sun in

blackening chloride of silver. He is able to prepare a

paper of a standard sensitiveness, which, by an auto-

matic arrangement, is exposed for known intervals of

time. This is an instrument from which we shall no
doubt obtain valuable information, more especially as the

more refrangible rays of the sun plaj' an important part

in terrestrial economy. Still, however, it does not at first

sight escape the objection above mentioned, or enable us

to discriminate between the two apparent causes of solar

variability—the celestial and the atmospheric.

It has been remarked by the Solar Physics Com-
mittee, in their report to the British Government (page

65) that by comparing with a standard certain defi-

nite region's of the solar spectrum, unabsorbed by any

of the constituents of the earth's atmosphere, we might

be able to ascertain any variation in the quantity or

in the quality of the true solar radiation. This leads

me to inquire what means we have at present of

estimating the amount of any particular kind of ray

which we receive from the sun. In the first place,

we have the recent extension by Captain Abney of the

powers of photography, in virtue of which it is not too

much to assert that we can now obtain a complete map of

the solar spectrum, with its absorption lines extending

greatly beyond the visible spectrum on either side.

We have 'also the invention and successful construe-
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tion by Professor Langley of his Bolometer, which
is an instrument for detecting and measuring small

quantities of radiant heat much more sensitive than the

thermopile. It depends upon the fact that the electrical

resistance of a metal is increased as it rises in teinperature.

Suppose, now, that two circuits conveying equal and
opposite currents meet in a galvanometer, the needle will

of course remain at rest. If, however, a portion of one
of these two circuits be heated, its resistance will be
increased, and the current passing through it will thus be
diminished. The two opposing currents will now no
longer balance each other, and in consecjuence the gal-

vanometer needle will be deflected.

In the bolometer the two circuits each contain a sheet

of extremely thin platinum foil, so that a very small

shaded curve above the spectrum represents the obser-
vations made by Professor Langley with his Bolometer
at the foot of the mountain. We have next a dotted
curve derived from observations at the top of the moun-
tain, and, finally, another representing the probable curve
of solar energy above the limits of the atmosphere. It

follows from these curves that if we could view the sun
beyond the limits of the atmosphere the light would be
decidedly blue.

There can be no doubt that the improved process ot

photography devised by Captain Abney, and the Bolo-
meter of Professor Langley, furnish us with excellent

differential instruments by which we may compare at

any place and moment the relative distribution of solar
energy over the various parts of the spectrum.

If either of these observers could produce such a
uniformity in his process that his results of to-day should
be exactly comparable with those ten or twelve years
afterwards, then his method would go far to obtain for us
the requisite information regarding solar variability. But
I fear that we cannot expect this, at any rate for some
time to come. As it is, we learn by the foregoing diagram
what are the regions of the solar spectrum most affected

by the selective absorption of the components of the

earth's atmosphere, for Professor Langley imagines that

the gaps in the shaded curve are caused by this means.
Let me now venture, in conclusion, to make the following

suggestion. By aid of the information furnished by the

instruments now described, let us select certain regions of

the spectrum for which in the shaded curve there are no
gaps, and in the spectrum below it no corresponding dark
lines ; that is to sav, regions for which there is no selective

absorption. Now let us throw the energy from these

selected regions either upon the standard sensitive paper

of Roscoe's actinometer, or upon the thermometer of a

suitable heat-actinometer, or upon both.

We shall by this means greatly simplify the problem

under consideration, since these instruments will now be

recording the intensity from year to year of those por-

tions of the solar spectrum which are not subject, as

far as we know, to selective absorption from the variable

constituent of the atmosphere of the earth.

It is possible that the rays which blacken chloride of

silver are rays on which this variable constituent exercises

little or no selective absorption, although the general

absorption of these rays is no doubt very considerable :

''^^-.
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quantity of radiant heat falling upon these may produce a
considerable result. These sheets may be compared to

the two faces of the pile, and if the one be heated we
shall have a current in the one direction, while if the

other be heated we shall have a current in the opposite
direction. By this instrument Professor Langley has
determined with much precision the exact distribution of

energy in the solar spectrum. But he has done more
than this : he has carried his instrument up to the top of

Mount Whitney, in America, and has thus procured us
much information regarding the absorbent effect of the
various constituents of the earth's atmosphere.
The following diagram (Fig. 10) exhibits the result of

his researches. In it the lower band represents the

solar spectrum as obtained by a perfect method. The

in this case no special adaptation to the chemical actino-

meter would be necessary.

To conclude, I think we may entertain a well-grounded

hope that by patience and persistence in these or similar

means, we shall ultimately arrive at a definite solution

of this very interesting and important problem.
Balfour Ste\v.\rt

( To be continued.')

iXOTES
The Geological Congress met last week at Bei-lin. England

was represented by Messrs. Geikie, Hughes, Bauermann, Hind«,

Marr, Topley, White, Woodall, Lieut. -Col. Tabuteau, and
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Capt. Shelley. Altogether there were 248 members, represent-

ing Germany, Austria, Belgium, Spain, the United States of

America, France, India (Mr. Blanford), Italy, Japan, Norway,

Holland, Portugal, Roumania, Russia, Sweden, and Switzer-

land.

Mr. W. H. White, who has succeeded Sir N. Barnaby as

Director of Naval Construction, has entered upon his duties at

the Admiralty.

We regret to learn of the death of Walter Weldon, F. R. S.,

the eminent technical chemist, in liis tifty-third year. Mr.

Weldon's name is well known in connection with the Weldon
process for the regeneration of the manganese peroxide used in

the generation of chlorine, and with the consequent revolution

in the production of bieaching-lime, affecting favourably such

important industries as the cotton and paper trades.

The Annual Exhibition of the Photographic Society was

opened on Monday ; the exhibits are up to the average of

recent years.

Sir John Lubbock unveiled on Thursday last, at Birming-

ham, a marble statue of the late Sir Josiah Mason, which has

been pl.iced in the square between the Science College and the

Town Hall. Referring to the Mason College, Sir John said

that such an institution was all the more needed on account of

the extraordinary manner in which science is still neglected in

our public schools. There were, indeed, according to the Tech-

nical Commission, only three schools in Great Britain in which

science is fully and adequately taught. The majority of schools

devoted to it less than three hours out of forty. Scientific men
claimed for it six hours, which, with the same numbe,- for

mathematics, ten for modern languages, and two for geography,

would still leave no less than sixteen for classics. He advocated

the general teaching of science, because it would add to the

interest and brightness of life, would purify and ennoble the

character, and because, with our rapidly-increasing population,

it was almost a necessity, if our people were to be maintained in

comfort. As regards the first point, it was quite a mistake to

regard science as dry and uninteresting. Sometimes it might

destroy a poetical idea, such as the ancient Hindoo theory of

rivers— that Indra "dug out their beds with his thunderbolts

and sent them forth by long continuous paths." But the real

causes of natural phenomena were far more striking, and con-

tained more real poetry than any that had occurred to the un-

trained imagination of mankind. Not our happiness only, but

in many cases our very life itself depended on our knowledge of

science. Huxley had well asked, " Whether, if it were per-

fectly certain that the life and fortune of every one of us

would one day depend on our winning a game of chess we

should not all learn something of the game. Yet it is a

very plain truth that the life and fortune of every one of us

depend on our knowing something of the rules of a game in-

finitely more difficult. It is a game which has been played for

untold ages, every man and woman of us being one of the two

players. The chessboard is the world, the pieces are the phe-

nomena of the universe, the rules of the game are what we call

the laAfs of nature. The player on the other side is hidden

from us. We know that his play is always fair, just, and

patient. But also we know, to our cost, that he never over-

looks a mistake, or makes the smallest allowance for ignorance.

To the man who plays well the highest stakes are paid with

overflowing generosity, but one who plays ill is checkmated—
without haste, but without remorse." The national necessity

for science was most imperative. Even now we required to

purchase food to the amount of 150,00x3,000/. a year. A century

hence our coal would be approaching exhaustion, our population

would be trebled, and we should require, to speak moderately,

400,000,000/. to pay for food. Nothing but the development

of scientific training and appliances would enable us, under

these circumstances, to maintain our population in happiness

and comfort. We had, in fact, the choice between science and
suffering.

Mr. H. H. Johnston appeals in the Times for subscriptions

to make good the loss which Mr. H. O. Forbes has sustained

while embarking at Batavia for his exploring journey in New
Guinea. The boat which was carrying all his baggage on board

ship suddenly capsized, and the unfortunate explorer in a few
seconds lost all his equipment, a loss which it would probably

take about 1000/. to replace. Mr. Forbes, it may be remem-
bered, was subsidised by the Royal, the Scottish, and the

Australian Geographical Societies, while the British Association

at Aberdeen has made a grant of 1 50/. to help to replace his loss.

What excellent work Mr. Forbes is capable of doing for science

is shown in his recently-published work on the Malay Archi-

pelago. He lost no time in getting to Brisbane, and has doubt-

less there obtained on credit such articles as will enable him to

go on with his work, as according to the latest news he is again

on his way to New Guinea. Subscriptions may be sent to the

Secretary, Royal Geographical Society, Savile Row, W.

In a few days the rock in the Hell Gate entrance to

New York harbour, from Long Island Sound, is to be

blown up by a party under the command of General Newton,

United States Engineer. For nine years the work of ex-

cavation has been in progress. The rock has been honey-

combed with chambers, the surface being still supported by

columns of rock, into which dynamite cartridges have been

fitted. Some 45,000 of these cartridges cased with copper have

been laid. The work of distributing the cartridges began in

July, 1884, and has just been completed, 275,000 lbs. of dynamite

having been used. The explosion is to be brought about by

means of an automatic detonator, placed upon Flood Rock, an

electric connection with the land being established. It is

expected that the explosion will pulverise the whole of the rock,

without making much commotion in the water, or doing harm

beyond a distance of 1000 feet. The dc'bris will afterwards be

removed, so as to make a channel 26 feet deep at low water.

Flood Rock and the adjacent reefs under water which will be

destroyed cover a space of nine acres.

The Rev. M. F. BiUington, of Chalbury Rectory, Wim-
borne, Dor.-iet, writes to the Times under date September 29 ;

—
"This afternoon, at 5 o'clock precisely, we witnessed from this

hill, of 36J feet altitude, a most perfect reflection in the clouds

of a ship in full sail. The Purbeck Hills, situate about thirteen

or fourteen miles to our south-west, shut out our direct view of

the sea in that direction, and in all our long experience of many
beautiful views of the coast line we have never before observed

this curious phenomenon. It lasted for about three minutes,

and then slowly faded out of sight."

On September 29, between 8 and 9 p.m., a mirage somewhat

similar to that described last week (p. 541) was again observed by

many persons at Valla in Sweden. The entire lower part of the

north-western horizon shone with a lurid glare, above which

was a cloud-bank assuming the most remarkable forms. From

time to time animals, trees, and shrubs were seen. Soon a bear

changed into an elephant, and soon a dog into a horse. Later on

groups of dancers were seen, men being distinguished from

women. Funher north the cloud formed an oak forest, in front

of which was a valley, and nearer still a park with sanded paths.

At about 9.30 the cloud sank into a mass, and the phenomenon

disappeared.

The Royal Microscopical Society will meet at King's College,

W.C, on Wednesday, the 14th inst., at eight o'clock, when the
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following papers will be read ;—Dr. Maddox : On the Feeding

of Insects with Bacilli. Mr. T. B. Rossiter : On the Gizzard of

the Larva; of Corethra plumicornis.

Arrangements are being made for the establishment of a

Zoological Garden in Christiania.

During last week a series of experiments were carried out

upon North Sea trawling vessels with a view to lighting them

by electricity. The attempt was on the whole satisfactory.

The introduction of electric light into fishing-boats would prove

invaluable, but the heavy expenditure involved in such a scheme

would exclude its general usage.

The United States Fish Commission report a great decrease

in the halibut and cod fisheries of America. The cause for this

is attributed either to low temperatures of water or the destruc-

tion of fry by reckless fishing. A general falling off of flat-fish

is reported from Germany this year, and a diminution in the

herring fishery is recorded from Belgium. The increased number

of fishermen off Holland and the destruction of immature fish

has produced a bad effect upon the fishery of that place.

The National Fish Culture Association have made arrange-

ments to import a large consignment of carp from Germany for

the purpose of acclimatising them to the waters of the United

Kingdom. Numerous applications have been made from all

parts for supplies of these fish, which are far superior to our own
species. In Germany, China, France, and America carp farm-

ing is extensively prosecuted with highly satisfactory and

remunerative results.

We have received the report for the summer session of 1885

of the Queenwood College Mutual Improvement Society. It

describes in detail the various excursions of the session, and

would make an admirable guide for the parts of Hampshire and

the Isle of Wight visited.

We have received from the author a pamphlet containing a

geological sketch of the Island of Antigua, by Mr. Purves, which

was originally contributed to the Bulletin of the Royal Museum
of Natural History of Belgium. Prior to this paper the only

information on the subject was contained in a paper by Dr.

Nugent, published in 1S19, and by Prof. Hovay, published in

the American Journal of Science in 1S39. The pamphlet is

illustrated by a geological sketch map.

The Queen has been pleased to grant to Prof. W. Chandler

Roberts, F. R. S., of the Royal Mint, authority to use after his

paternal name the name of his uncle, the late Major N. L.

Austen, T-P-, of Haffenden and Combourne, in the county of

Kent.

The additions to the Zoological Society's Gardens during the

past week include a Toque Monkey {Macacus pilealus i ) from

Ceylon, presented by Mr. Septimus Smith ; a Green Monkey
(Cercopithecus callitrichus i ) from West Africa, a Macaque
Monkey (Macacus cynomolgus 9 ) from India, presented by Mr.

S. T. K. D. Potter, F.R.G.S. ; six Indian Fruit Bats {Ptcropus

mediiti) from India, presented by Mr. W. Jamrach ; two

Canadian Skunks (Mephitis mephitica) from North America,

presented by Dr. C. Hart Merriam, C.M.Z.S. ; a Common
Badger (Mdes taxus), British, presented by Lord Egerton

of Tatton, F.Z.S. ; a Ring-necked '?-\x\-!iktft\.{PaldEornistorquata)

from India, presented by Mrs. Douglas ; a Common Barn Owl
(Strixflammca), British, presented by Miss Linda Raven ; two

Common Guinea- Fowls (Numida cristala), British, presented

by Mr. C. H. Hopwood, M.P. ; a Loggerhead Turtle ( Thalasso-

chelys caouana) from the Atlantic Ocean, presented by Mr. A.

Duncan Fraser ; four Hog-nosed Snakes (PletcroJon plalyr/iinos),

a Say's Snake ( Corawf/Zfl stiyi), two Sinake% (Coluber alleghnni-

ensis), an American Black Snake (Coluber conslrictor) from

Indiana, North America, presented by Mr. F. J. Thompson ; a

Greater Sulphur-crested Cockatoo (Cacatua galerita) from

Australia, a Great Biid of Paradise (Paradisea apoda) from the

Aroo Islands, a Common Cormorant (phalacrocorax carbo),

British, an Emu (Dromceus iiova-hollandiie) from Australia, a

Gigantic Salamander (Megalobatrachus maximus) from Japan,

deposited.

OUR ASTRONOMICAL COLUMN
The Satellites of Uranus and Neptune,—In Appen-

dices I and II. of the Washington Observations for 1881, Prof.

.\saph Hall has published the results of his investigation of the
orbits of the outer satellites of Uranus, Obcron and Titania, and
the satellite of Neptune. The sateUites of Uranus were
among-t the first objects observed with the 26-inch refractor ot

the Naval Obsei-vatory, after it was mounted in November, 1873.
The first series during the oppositions of 1S74. and 1875 were
discussed by Prof. Newcomb, with the view to the determination
of the mass of the planet, and the formation of tables of the
motions of the satellites, which were published in the Washington
Observations for 1S73. Remarking that as the earth would be
nearly in the plane of the orbits in the year 1882, and observations

made about that year would probably afford a good determination
of the position of this plane. Prof. Hall commenced a new series

in March, 1881, which were continued through the four opposi-
tions until the end of May, 1884 ; these observations were made
with magnifiers of 606 and 888 ; in fair conditions of the atmo-
sphere the outer satellites are stated to be easily observable with
the Washington instrument. A comparison of the measures
with Prof. Newcomb's tables showed that those tabl es required
but small correction---, which were found by equations of condi-

tion in the usual manner. It should be mentioned that the tables

were founded mainly upon Prof. Newcomb's own measures

;

those by Prof. Hall in the years 1875 and 1876 are included in

his recent discussion.

For the position of the nodes and inclination of the orbits of the
satellites, Prof. Hall finds

—

N = l65°'8l * 0° 0142/
I = 7S°'30 - o'"ooi4^

t being the number of years from 1883 o.

The mean value of the mass of Uranus by the observations of

Obcron is ^^ , and by those of Tilania,
22833'

or, combining

the values with their respective weights, the final result is —j^-
This value, though somewhat smaller than those previously ob-
tained, Prof. Hall thinks is as good as he could obtain with the
filar-micrometer of the large refractor, and he does not consider
that there would be much gained by a continuation of the

measures. He mentions that during the oppositions of the

planet from 18S1 to 1884, which were est ecially favourable for

the search after new satellites, he made careful examination on
several good nights along the orbit plane of the known satellites,

without finding any new ones.

The orbits of Oberon and Titania appear to be sensibly

circular.

Prof. Hall's discussion of the elements of the orbit of the
satellite of Neptune is founded upon his own observations

during the oppositions of 1875 and 1876, and those of 1881—84

;

in addition, he has made use of Prof. Holden's measures in the

interval 1874 December— 1878 November, and has also dis-

cussed those of Lassell and Marth taken at Malta in 1863 and
1864. Prof. Newcomb's elements are corrected by the formation
of equations of condition and their solution, as in the case

of the satellites of Uranus. The following are the principal

results :
—

N = i84°-32 -I- o°-co95^

I = 1
20°

'05 -f 0°'0305/

/ being counted from i883'0.

Comparing the observations of 1881—84 with those of Lassell

and Marth, the periodic time is found to be 5 '876839 mean solar

days ; that deduced by Mr. Hind, which was adopted by Prof.

Newcomb in his tables, is 5 '8769 days ; the small difference would
produce a change of about 5° in the true position of the satellite

in its orbit at the beginning of next century, and Prof. Hall
leaves it to future observa'.ions to decide whether his correction is

required.
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The values of the mass of Neptune from his meabuies at

different oppositions, and from tho.se of Lassell and Marth and

of Holden difier sensibly. The mean result from Hall's own

observations is ; he remarks that his distances are gene-
19092

rally smaller than those of other observers, and believes that, in

order to eliminate the effect of such personal equation from the

determination of the mass of a planet, the only way will be to

increase the number of observers and to take a mean of their

results. Hall's value approaches nearly to that found by Prof.

Newcomb, —_—_

.

19380
On favourable nights examinations of the region about Nep-

tune were made, but no other satellite was detected.

Variable Stars (i).—The following Greenwich times of

geocentric minima of Algol have been deduced from elements

corrected by the later observations of Schmidt :

—

S'ovember 8
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difficult in the extreme. The article is of special valu; at the

present moment, when the queation of trade routes intj South-

western China has assume,! so much prominence.

THE BRITISH ASSOCIATION
SECTION C—Geoloov

Some Kcsiitts of a Detailed Survey of the Old Coast- Lines near
Trondkjeni, Norway, by Hugh Miller, F.G.S., H.M. Geological

Survey.—During a short visit to Norsvay in October, 1884, it

appeared to the author that the best way to help to a solution of

the ve.xed qu;stions connected with the coast-terracing of Nor-
way wai to execute a careful survey of a few square miles of

some suitable coast-region upon a sufficiently large scale. The
neighbourhood of Trondhjem is remarkably well suited to this

purpose. The map employed was partly a municipal chart on
the scale of 1-10,000, and partly an enlargement of the Ordnance
map. The limit of all the terraces and marine deposits is the

fa nous "strand line" west of the town, a double range of old

coast-cliff cut in the rock of the mountain-side. Its upper line

is 580 feet above the sea, and answ'ers to the "marine limit"

over Norway generally. Numbers of level terrace-lines have
been incised—chiefly in greenish clays, like brick-clays—all

along the arable slopes east of the town between this rock-

teiTace and the sea. A'love the Bay of Leangen, two miles

east of town and river, and far beyond all erosive influence of

the latter, thirty of these lines were mapped one above another

in the first 300 feet of ascent, a distance of one and a half mile.

Many of these are small but extremely distinct, the earthy clays

being well suited to retain sharp impressions of successive sea-

margins, which these unequivocally are. The present coast-line,

neatly etched out by the waves in Trondhjem and Leangen
Bays, is the key to these tiers of older ones. It also resembles

them in having made little or no impression where the coast

becomes rocky, the lines of incision in both cases stopping short

at o.ice when they reach the harder material. The old coast-

lines are most num3rous in v/ell-sheltered positions. Thus a

single pair of large terraces in an exposed situation east fr mi
Chri.stiansten, where they face the open water of the fjord and
the prevalent north-westerl/ st irniJ, is represented in the recess

above Leangen Bay by ten or twelve. The same fact is brought

out on rising from this recess to the higher and more exposed
ground. Thus, while thirty-three or thirty-four terrac -s are

mapped below 350 feet (approximate) elevation, only ni te or

ten appear between that level and the rock-terraces of the upper
marine limit, the numerical average height of the terraces thus

rising by more than a half. In recesses of the coast further east,

but beyond the map, these upper terraces seem to be preserved

in considerably greater numbers. The number actually mipped
was f jrty-three, or, with the two rock-terraces, forty-five. The
largest nu nber of terraces hitherto described at any one place

in Norway seemi to have been eighteen. Some of the general

conclusions of the author are as follows :—(l) These terraces are

all post-glacial, i.e. formed since the rock-glaciation of the dis-

trict. This is confirmed by the co.idition of the high coast-cliff,

which has been cut in ice-rounded rock, but is not itself

glaciated. It appears, however, from the fauna of the raised

shell-banks of the country (as worked out by Sars and Kjerulf),

in which recent shells do not rise above 380 feet, that the seas

of the upper levels were still glacial ; and, though the

Trondhjem fjord was free from land-ice, other deeper fjords and
higher coasts may still have had glaciers coming into conflict

with the sea, and producing the glaciated rock-terraces described

by Se>:e. All the evidence obtained discountenances Sexe's

view that these rock-terraces were cut out by glaciers, as well

as Carl Petersen's that they were rasped out by floating ice

coasting the shores. On the clay terraces coast-ice has left no
more sign of i'.s presence than the winter freezing of our British

rivers leaves upon our river-terraces. (2) If the coun'ry was
upraised by a succession of elevatory jerks, as supposed by most
geologists from Keilhau downwards, most of these would seem
to have been small—much snuller, at least, than is supposed by
Kjerulf. It is improbable that even Leangen Bay was secluded
enough to contain a record of all the oiiginil coist-lines. The
longer pauses and greater storms may have effaced an unknown
number by a process of excision exemplifial in all its stages by
the map. It is hard to say, in fact, where the subdivision would
end if all were preserved. The smaller terraces remind the eye

of the incised lines and little planes engraved on the sandbanks

bordering the rivers after a flood, in which case there is no

periodicity in the subsidence of the waters. {3) The preserva-

tion or excision of the terraces thus seems to depend as much
upon local circumstances—exposure to sto.-ms, resistance of

coast-line, &c.—as upon anything else. It is impossible at

present to predicate which of theai shall in any given place

remain. Whether elevation by jerks, therefore, be postulated

or not, all hope of correlating these terraces throughout the

country must be deferred until their heights have been accurately

determined by level. The measurements hitherto made, not

even excepting those of Profs. Kjerulf and Mohn, are probably

inadequate for the purpose. This observation seems to apply

also to the terraces graven in rock. In their aneroid measure-

ments of the upper strand-line at Trondhjem these observers

differ by 55 feet. (S) On entering the mouth of the Trondhjem

Valley the terraces come under an influence other than that of

the sea-waves. The valley was worked out, in deposits partly

levelled out by the sea, according to the laws of river-terracing

under the accelerating influences of a falling sea-level. The
processes of automatic river-terracing are beautifully exemp-

lified within the district mapped in the deep lobe-shaped

curve of the river just before it enters the sea. The terraces

have been added one after another to the point of the lobe of

land thus surrounded, which is known as Oen.

Tlu Glacial Deposits of Montrose, by Dr. J. C. Howden.—
These consist, in order of age— (l) a marine clay containing

fossils of a purely Arctic type, apparently the bottom of a deep

sea. Above this is seen the estuarine clay, beneath which, how-

ever, are often found deposits of peat. Over the estuarine clay is

a bed of stratified sand, and above that a dense non-fossiliferous

Carse Clay, varying in thickness from 4 to 6 feet. The sequence

of these deposits was held by the author to indicate interglacial

periods.

Irish Metamorphic Rocks, by G. H. Kinahan, M.R.I. A.—
This paper is an epitome of what is known as to the age of the

Irish Metamorphic rocks.

Barium Stilpka'c as a Cementing Material in Sandstone, by

Prof. Frank Clowes, D.Sc—The author described the "Hem-
lock stone " and other similar blocks of Lower Keuper sandstone

in the neighbourhood of Nottingham. They stand out in hard

masses froni the more easily denuded sandstone around them.

Analysis has shown that the cementing material of the upper

part is barium sulphate. This being practically insoluble with-

stands denudation and protects the lower part from waste, this

lower part being mainly cemented by calcareous matter. Bischof

has proved the occurrence of barium sulphate as a cementing

material in some foreign sandstones, but the fact is probably new

in Britain.

On D:ep Borings at Chatham. A Contribution to the Deep

seated Ge /logy of 'the London Basin, by W. Whitaker, B.A.,

F.G.S., Assoc. Inst. C.E.—A few years ago the Admiralty made

a boring in the Chatham Dockyard extension, to the depth of

903^ feet, just reaching the Lower Greensand, and in 1883-84

followed this by another boring near by. After passing through

27 feet of Alluvium and Tertiary beds, 68 2 of chalk, and 193

feet of Gault, the Liwer Greenland was again reached ; but, on

continuing the boring, was found to be only 41 feet thick, when

it was succeeded by a stiff clay, which, from its fossils, is fourid

to be Oxford clay, a formation not bef jre known to occur in

Kent. At its outcrop, about seven mile; to the south, the

Lower Greensand is 200 feet thick, aidi; succeeded, a little

further south, by the Weald Clay, there 600 feet thick. Not

only, hDwever, has this 600 feet of clay whDlly disappeared, but

also the whole of the next underiying set of deposits, the

Hastings beds, which crop out everywhere from beneath the

Wcaldtlav, and are also some hundreds of feet thick. More

than this, the Purbeck Beds, which underiie the Hastings Beds

near Battle, are absent, and also the Portlandian, Kimme-

rid-^e Clay, Corallian, &c. ; beds which have been proved

above the Oxford Clay in the sub-Wealden Boring, to the great

thickness of over 1600 feet. We are therefore faced with a

great northerly thinning of the beds below the Gault, a fact

agreeing in the main with the evidence given of late years by

various deep wells in and near London. Three other deep

borings have been mide or are being made near Chatham, all

of whtch have passed through the Chalk into the Gault, and one

has gain ed a supply from the sand benea'h. The practic il beanng

of the Chatham sectio.i is, however, to enforce the danger of

counting on getting large supplies of water in the London Basin
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from the Lower Greensnad by means of deep borings at any
great distance from its outcrop. Even if Lower Greensand
occur at all in such places, it will probably be in reduced thick-
ness, and therefore with reduced water-capacity.
Amaican Evid:nces ofEocene Manimah of Ihe "Plastic C/ay"

Period, by Sir Kichard Owen, K.C.B., F.R.S., G.S , &c.—In
the year 1843 ^ fragment of a lower jaw with one entire molar
of a mammal was dredged up off the Essex coast. A canine
tooth of (he same was found in a well-sinking near Camberwell,
in piercmg the "plastic clay." The author had described the
above as belonging to an animal of the Lophiodont family, and
proposed for it the generic name Coryphodon. Shortly after-

wards De Blainville had noticed certain fossils as "probably
Coryphodont," but had referred them to Lophiodoit anthra-
cotherium. Ten years later Prof. Hehert had recognised two
species of Coryphodon in the plastic clay of France. Explora-
tions by Leidy, Marsh, and Hayden, in the " Mauvaises Terres

"

of Nebraska had led to the discovery of a large hoofed mammal
allied to Coryphodon, to whicli the name Titanotherium had been
given, and Prof. Cope has now recognised, from Evanstown,
Wyoming, seven species of Coryphodon. From these materials,
which have been rendered accessible to European paleon-
tologists by the superb volume of reports recently issued by the
United States Government, the author is enabled to give a
general description of this family of hoofed mammals of large
size which flourished in early Eocene times. To the details of
this the major part of the paper is devoted.
Some Results of the Crystallographic Study of Danburite, by

Dr. Max Schuster.—In studying the characters of the faces and
the structure of the Panburite crystals found in Switzerland the
author has met with vicinal faces of a peculiar kind, for which
he proposes the term "transitional faces" (Tsehermak A/in.
Mittheil., vi., 1SS4, p. 511). Attention is called to the fact

that these faces are easily affected by those causes which produce
an unequal development of faces otherwise symmetrically dis-

posed, and an illustration is given of the way in which their

indices are numerically related to those of the principal faces of
the crystal.

Notice of an Outline Geological Map of Lower Egypt, Arabia
Petnea, and Palestine, by Edward Hull, LL.D.. F.R.S., F.G.S.—The map exhibited was enlarged from that which accompanies
the author's book, " Mount Seir, Sinai, and Western Palestine,"
giving a narrative of the expedition sent out into these countries
by the Palestine Exploration Society in 1883-84. It embraces
a region extending from the valley of the Nile on the west to

the table-land of Edom (Mount Seir) and Moab, including the
Jord.an, Arabah Valley, and the mountains of Sinai. Its northern
limit is the Lebanon. The main lines of fault and dip of the
strata are also indicated. A topographical and geological map
of the Arabah Valley on a scale of about six miles to one inch
was in preparation, and would accompany the Geological Report
now in the press for the Palestine Exploration Society.
A Preliminary Note on a Nc.n fossil Rrplils recently dii-

entered at Ne-ai Spynie, near Elgin, by Dr. R. H. Traquair,
r.R. S.—Of this most important fossil the author had as yet
only seen a photograph submitted to him by Prof Tndd, the Pre-
sident of the Section. This photograph represents pretty nearly
a vertical longitudinal section of a reptilian skull, of which one
very prominent feature is the presence of a large conical tusk in

the upper jaw, projecting downwards and forwards, immediately
behind the premaxillary part of the skull. This tusk is seen
only in impression, but the cast of the internal cavity which is

well shown indicates that it grew from a permanent pulp. No
evidence of any other teeth is visible, and the whole appearance
of the skull as seen in the photograph, with the position and
shape of the tusk, indicate that the reptile here represented, if not
actually belonging to the genus Dicynodon, is certainly a
member of the group of Dicynodontia. Geologists will not
underrate the importance of this discovery in its bearing on the
question of the age of the reptiliferous sandstone of Elgin.
On the Average Density of Mteorites compared vith that of

the Earth, hyiheKev. E. Hill, M.A., F.G.S.—The average
density of the meteorites which fall on the earth is attempted to

be calculated. Different methods give as results 4'55, 4'58,
4'84, 5'7'> 'he last value being influenced by the size of one
particularly large metallic specimen. The average density of the
earth is usually regarded as 5'6. Meteorites are samples of the
materials of .'pace. A mass of them would aggregate into a
body of density not widely differing from that of the earth.
The densities of the other planets are not inconsistent with a

like origin. Consequently any theory of the genesis of the earth
from pre-existing materials involves a probability that an im-
portant part of its nucleus is metallic.

On the Occurrence of Lower Old A'ed Conglomerate in the

Prjinontory of the Fanad, North Donegnl, by Prof. Edward
Hull, LL.D., F.R.S., Director of the Geological Survey of
Ireland.—The district in which the Old Red Conglomerate
occurs is formed of ridges and valleys of melamorphic rocks,

consisting of beds of quartzite, schist, crystalline limestone, and
trap, chiefly diorite. It lies between Lough Swilly and Mulroy
Bay, and is washed on the north by the waters of the Atlantic.

The remarkable tract of the Old Red Conglomerate, recently

discovered by the oflicers of the Geological Survey, is far remote
from any mass of the same formation, and it is unrepresented
on any geological map hitherto published. The beds consist of
red and purple sandstones and conglomerates, made up chiefly

of quartzite pebbles and blocks, but also con'aining others of

limestone and trap ; all derived from the surrounding metamor-
phic series. They occupy an area of over two miles in length
and half a mile across, extending along the northern base of

Knock .\lla, a ridge of quartzite which traverses the promontory
from side to side. The beds dip against the base of the moun-
tain, against which they are let down by a large fault, and they
terminate along their northern edge by an unconformable super-

position on beds of quartzite and limestone. They reach a total

thickness of about Soo feet. From the position of these beds it

becomes evident that they are unconnected with any of the

recognised basins of Lower Old Red Sandstone, either in Scot-

land or Ireland, and may, therefore, be regarded as having
been formed in an isolated basin, which, following the example
of Dr. Geikie, I may be allowed to name "Lake Fanad."
The tract will be a new feature on geological maps of

Ireland.

On Bastite-Serpentine aud Troktolite in Aberdeenshire ; with
a Note on the Pod; of the Black Djg, by Prof. T. G. Bonney,
D Sc, LL.D.,F.R.S.,Pres.G.S.—Bastite-serpentine (as noticed

some time since by Prof. Heddle) occurs near Belhelvie and on
the shore near the Black Dog. The author describes the micro-
scopic structure of this, showing that it consists of olivine and
its alteration products, enstatite in various stages of alteration,

and a mineral of the spinellid group. Associated with this in

the Belhelvie district is a fairly normal troktolite, consisting of

a plagioclastic felspar allied to anorthite, olivine, more or less

.altered, and a little diallage. It closely resembles the typical

Volpersdorf rock, but has rather less magnesia and more
alumina, corresponding chemically more nearly with a rock de-

scried by the author from Coverack Cove, Cornwall. He is of

opinion that the two rocks differ somewhat in age, though
probably the earlier was still at a high temperature when the

latter was intruded, and he inclines to the view that the ser-

pentine is the older rock of the tw o. The Black Dog has been
Incorrectly described as consisting of " crystals of talc matted in

such confusion as to form both a tough and hard rock." The
rock really consists of quartz, sillimanite, two kinds of mica,

an iron oxide (hematite ?), and most probably some dichroite,

with perhaps a little kyanite. In short, the rock presents a very

close resemblance under the microscope to some specimens of

the w-ell-known " cordierite gneiss" of Bodenmais.
On the Pe-disco^ery of Lost Numidinn Jfarlils in Algeria and

Tunis, by Lieut. -Col. Playfair, H.M. Consul-General for

.\lgeria and Tunis.—The author explain'-d that the name itself

was a misnomer, as they are not found within the limits of

Numidia proper, but in the province of Africa and in Mauritania.

Most of the " Giallo antico " used in Rome was obtained from
Simittu Colonia, the modern Chemton, in the valley of the

Medgerda, the quarries of which are now being extensively

worked by a Belgian company ; but the most remarkable and
valuable marbles are found near Kleber, in the province of

Oran, in Algeria. There, on the top of the Montagne Grise,

exists an elevated plateau, 1500 acres in extent, forming an un-

interrupted mass of the most splendid marbles and breccias

which the world contains. Their variety is as extraordinary as

their beauty. There is creamy white, like ivory ; rose colour,

like coral
; Giallo antico ; some are as variegated as a peacock's

plumage ; and on the w-est side of the mountain, where there has

been a great earth-movement, the rock has been broken up and
re-cemented together, forming a variety of breccias of the most
extraordinary richness and beauty.

On some Pock-Specimens from the Islands of the Fernando
Noronha Group, by Prof. A. Renard, LL.D.—The rock-speci-
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mens ilescribeJ in this communication were collected by Mr. J.

G. Buchanan, during the voyage of the Chal/cnger. The islands

have been described by Darwin in his " Geological Observa-

tions on Volcanic Islands " (2nd edition, p. 27). The author,

after having explained the geological structure, gives lithological

descriptions of the chief types of the rocks, which may be re-

ferred to the phonolites (St. Michael's Mount). These pho-
nolites are composed of sanidine, augite, nepheline, hornblende,

magnetite, nosean, and titanite. The rocks of Rat Island are

basalts with nepheline. The constituent minerals are augite

and olirine. The ground-mass is almost entirely composed of

nepheline. Biotite and apatite occur as accessory constituents.

The little island known as Platform Island is also basaltic, with
a doleritic texture. It is composed of labradorite, augite,

olivine, magnetite, and biotite. This rock has undergone
alterations.

Prdiminaiy Note on some Traverses of the Crystalline District

of the Cent'al Alps, by Prof. T. G. Bonney, D.Sc, LL.D.,
F. R.S., Pres. G. S.—During the past four years I have made
several traverses of the Central Alps from north to south, and
venture to lay before the Section the general results as bearing
in some respect on the geology of the Highlands. (l) The
ordinary rules of stratigraphy as learnt from most lowland
districts are commonly quite inapplicable to the Alps. The
most highly crystalline and the older beds often form the higher
parts of a mountain region, the newer the lower. The newer
beds frequently appear to underlie and dip regularly beneath the

older. Gigantic folds, overturns, and overthrust faults abound.
The true stratigraphy of a district can only be worked out bv the

exercise of patient and cautious induction from observations

extended over a wiile area. (2) The non-crystalline rocks of the

Alps are of various ages. There are some of Carboniferous age,

but the great period of continuous deposition generally begins

with some part of the Trias. The conglomerates, which often

occur at the base of the non-crystalline deposits, indicate that

the principal metamorphism cf the crystalline series was anterior

to both these epochs. There is at present no reason to suppose
that either in the Central Alps or for some distance on each side

are there any representatives of the earlier Palieozoics. I believe

that the conglomerates at the base of the Carboniferous contain
fragments of the later crystalline rocks of the Alps as well as of
some of the earlier—though I do not assert that these crystalline

rocks have undergone no modifications since Carboniferous
times. (3) In the heart of the principal Alpine chains, and
apparently at the base of everything, are coarsely crystalline

gneisses. These differ little from granites, except that they
generally—almost always—exhibit a certain foliation, and occa-

sionally seem to be interbedded with thin seams of micaceous
schists or flaggy fine-grained beds. (4) On examination we find

reason to believe that both the latter are generally due to crushing.

Their strike agrees with that of the apparent foliation in these

older rocks, and with that of a foliation which is also present in

the newer crystalline rocks. This corresponds with the strike

of the main physical features of the district, and with the cleav-

age in the included troughs of sedimentary rick. It runs for

great distances with remarkable uniformity. (5) This ap-
parent foliation is due to the development of extremely thin

films of a micaceous mineral. In many cases it causes the
rock to bear the aspect of a highly micaceous schist ; yet, on
examining a transverse section, the rock is distinctly seen to be a
crushed gneiss

—

i.e. though so conspicuous, it is a mere varnish.

As it thus differs materially from a true foliation, it would
be convenient to give it a name, and I should propose to call it

the "sheen surface. ' It is, in fact, a kind of "cleavage folia-

tion," that is, a foliation due to cleavage, and subsequent to it.

(6) The pressure which has produced this "sheen surface"
has in many cases affected the orientation of the minerals,
which are present in the true "foliation'' layers of the
more distinctly foliated, i.e. mineral-banded, rocks. (7) In
the crystalline schists very commonly the " sheen sur-

face " corresponds with the original foliation surface, as in the
slates the cleavage sometimes does with the bedding. This is

due to the fact that the axes of the great folds often make a very
high angle with the horizon. (8) Thus a non-foliated crystalline

rock may be rendered to some extent foli.ated by pressure (fol-

lowed by a certain amount of mineralisation) : i.e. some gneisses

may be formed by crushing from granites, some schists out of other
igneous rocks. It may obliterate an earlier foliation, or it may
intensify it, or it may produce an independent and more fissile

foliation. In this sense gneiss may be said to pass into granite,

because a rock which is now, both macroscopically and micro-

scopically, a gneiss may prove to be a granite which has in some
parts yielded to pressure more than in others. (9) As we pass

outwards from the great central granitoid masses we come to

gneisses and schists where the evidence of some kind of stratifi-

cation becomes more marked ; bands of ciyslalline limestone,

quartzite, and granulite being associated with mica jchist of many
kinds—simple, garnetiferous, staurolitic, actinolitic, and the like

—

the bands of different mineral character and composition varying

from mere streaks to layers up to many yards in thickness. In

fact the above-named rocks are associated exactly as limestones,

sandstones, and clays are associated in the ordinary sedimentaries.

(10) Although the crushing of a crystalline rock in situ, or the

squeezing and shearing of a breccia or conglomerate of crystall-

ine fragments, occasionally gives rise to local difficulties, these

are on a small scale, and sedimentary beds belonging to the

PaliEozoic or later periods of deposition are generally readily

distinguishable from the whole of the crystalline series.

Though folded and faulted in the most extraordinary manner,

the members of the two series can generally be separated

and in the Alps there is no evidence of a mingling of the one

with the other in the process of rolling out or squeezing to-

ge'.her ; so that, after patient study and microscopical examina-

tion, we can generally decide without hesitation whether a

particular set of rocks has originated from the crystalline or the

sedimentary series. I do not say that we can always decide

whether a schist or a gneiss has originated from an igneous rock

or from an older schist or gneiss, but I think that in the Alps

we can say that it has originated from one of these. Fortunately,

intrusive rocks are very rare in the Palaeozoic and later deposits in

this part of the Alps, (n) Thus, although the Tertiary meta-

morphism of the Alpine rocks is very important, it is more pre-

tentious than real, and its effects seem to have been the greatest

where it has found a rock already crystalline to act upon.

Hence I believe that every true gneiss and schist in the Alps is

much older than the Carboniferous, and is probably older than

any member of the Paleozoic period.

The Direction cf Glaciation as ascertain d by the Form of the

Strice, by Prof. H. Carvill Lewis.—As there seemed to be a dis-

agreement between certain Scotch geologists and the Irish

geologists regarding the inferences as to direction of glaciation

to be deduced from the form of glacial striae, the author was led

to bring forward some observations of his own, made in America

and in Great Britain, which threw light upon the disputed point.

Well-preserved stri^ are frequently blunt at one end and taper-

ing at the other, the shorter ones sometimes resembling the

characters used in the cuneiform inscriptions. This form may
be seen in stria: of all sizes—from those several yards in length,

when the blunt end may be an inch or more in breadth, to the

finest scratches, where a microscope is necessary to detect any

difference between the two ends. As shown in the Reports of

the Boulder Committee of the Royal Society of Edmburgh
(Fifth Report, pp. 18-20, 29, 58 ; Seventh Report, p. iS) and

elsewhere, certain Scotch geologists regard the blunt end as the

point of impact of the stnating agent, and as therefore facing

the direction from which the motion came. On the other

hand the Irish geologists (" Memoirs of the Geological Survey of

Ireland," Explan.ation to sheets 86, 87, 88, p. 55 ;
Explanation

to sheet 193, p. 18, Sec.) interpret the shape of the strize as in-

dicating motion in the opposite direction, believing the tapering

end to point to the direction from which glaciation proceeded.

The point at issue is of importance, especially in outlying islands

and elsewhere, where other indications of the direction of glacia-

tion fail. In Pennsylvania, which is crossed from east to west

by the terminal moraine of the great ice-sheet, and where the

glaciation is uniformly in a .southward direction, the author had

observed that the blunt ends of the strije, where flat surfaces

were studied, were always lo the south ("On the Terminal

Moraine in Pennsylvania and Western New York." Report Z,

Second Geological Survey of Pennsylvania, pp. 33, 85, 86, 107,

275). In certain instances the mode of formation of the strife

was also indicated by their shapes, which showed that a stone

pushed along under the glacier had ground in deeper and deeper

until in some cases it stopped or hopped out, in other casts was

ground down to another cutting edge, and in others turneii over,

and began its work of engraving by a fresh and sharp corner.

The peculiar gorges at the farther end of certain striae showed a

sort of slow rocking molion in some stones before they finally

turned over. The author's observations in Ireland, both at

localities where there could be no doubt as to the direction of
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glacial movement, and at localities where such direction was not

previously known, led to conclusions entirely in harmony with
those already reached in Pennsylvania and with tliose held by
the Irish geologists. One of the best examples falling under the

former category was among the local glaciers in the m luntains

of the Dingle promontory, a region not invaded by the great

confluent ice-sheet of central Ireland. The striated beds of

these small glaciers, beginning in a "carey " and bounded below
by a semicircular terminal moraine, are beautifully defined and
afford good opportunities for stria; study. It was found that on
ufrivard slopes or ill flit surfaces the slricT as a rule a>-e blunt at

the end totoards which the motion was directed, hut that in d'lvn-

loard slopes the reverse is generally th : case. While this rule does
not hold good for every individual scratch at a given locality, it

has been found most useful when aijplied to striated surfaces in

general. At Glengariff, where some finely striated surfaces

occur, a number of tracings were taken directly from the rock,

which clearly show the broader ends of most of the A'\vt to be
to the south, the direction towards which the glacial stream
advanced. Similar observations were made at several localities

south of the Shannon. Finally, as an instance where the direc-

tion of glaciation was previously unknown, certain strife were
described which the author had observed on the top of the cliffs

facing the Atlantic at Kilkee. These point N. 58° W. and
S. 58' E., and the question to be determined was whether the
glaciation proceeded from the Atlantic towards the land or
whether it went north-westward and out to sea. The form of
the stria: alone decided it. Their broad blunt ends were as a
rule toward the north-west, the surface being horizontal, a fact

which, taken in connection with other observations made about
the mouth of the Shannon, showed that a great ice stream had
flowed westward along the valley of the Shannon, and had
opened out fan-shaped as it plunged into the sea.

Th / Geolo.;v of Du -ness and Eriholl, with special Reference to

the Highland Contro-je-sy, by B. N. Peach, F.R.S.E., and J.
H^rne, F.R.S.E., Geological Survey of Scotland.—With the
permission of the Director-General of the Geological Survey,
the authors gave an outline of the geological structure of the
Durness-EriboU region, illustrated by a series of hmzontal sec-
tions They showed that the Silurian strata of Durnes; are
arranged in the form of a ba^in, bounded on the east side by
powerful faults disconnecting them from the same series in
Eriboll. The order of succession in the two areas is identical,

from the basal quartzites to the horizjn of the limeston? group.
On the west side of Loch Eriboll the basal quartzites rest un-
conformably on the Archaean gneiss, but on the eastern shore
there is conclusive evidence of the repetition of various members
of the Silurian series by a remarkable system of reversed faults,

culminating in a great dislocation which has thrust the Archaean
gneiss over the truncated edges of the quartzites, fucoid beds,
serpulite grit, and basal limestone. Reference w.ts made to the
effects of these mechanical movements on the Silurian rocks,
and to the ^ developments of new planes of schistosity in the
gneiss above the thrust-plane. At intervals small patches of
the basal quartzites are met with throughout this mas-i of
Archaean gneiss, which are abruptly truncated by great reversed
faults

; but in the district between Eriboll and Assynt the whole
Silurian succession from the basal breccia to the lowest lime-
stone occurs repeatedly above the first great thrust-plane,
separated by wedges of highly-sheared gneiss. It was shown
that the alteration produced by each successive displacement
gradually becomes more pronounced as the observer pa-ised

eastwards across the area. The old north-west strike of the
Archican gneiss gave place to a new foliation running more or
lesi parallel with the strike of the thrust-p'.anes ; the felspathic
basal quartzites and the "pipe-rock" pass into quartz schists
and mica schists, and the Silurian limestone is felted with the
crushed Archaean gneiss. Reference was next made to the out-
crop of the great thrust-plane extending from the Whitten Head
coast far to the south, which ushers in a highly schiuose series
with a north-north-ea t anl south-south-west strike. After
describing the lithological characters and orde of succession of
the eastern schists, the authors stated that the new planes of
foliation had been superinduced by the me;hanical movements
that took place between Lower Silurian and Ol 1 Red Sandstone
time, and that along these new planes a re-arrangement and re-

crystallisation of mineral constituents took place, resulting in
the production of crystalline schists. Applying the knowledge
thus obtained from the study of the eastern schists to the un-
disturbed Archaem masses, they had found conclusive evidence

of similar mechanical movements. Each plane of schistosity

exhibits the parallel lineation like slickensides trending in the

same direction over a vast area, while the minerals were oriented

along these lines. From a consideration of these phenomena
the authors inferred that regional metamorphism need not
necessarily be confined to anv particular period, and further that

the planes of foliation or schistosity in those areas \\hich had
been subjected to regional metamorphism were evidently due to

enormous mechanical movements which had induced molecular

changes in crystalline and clastic rocks.

The Highland Contro^'ersy in British Geology : its Causes, Course,

and Conseipiences, hy Cha.^. La|«vorth, LL.D., F.G.S., Professor of

Geology and Physiography, Mason College, Birmingham.—The
author gave a. resume of ihe views of the earlier geologists respecting

the geological age and possible mode of formation of the High-
land metamorphic rocks ; and sketched, in brief, the rise and
progress of the controversy between Sir Rod. Mu'chison and his

followers on the one hand, and Prof. Nicol, of Aberdeen, on
the other, till its temporary close in l85l, by the publication of

the Highland Memoir of Murchison and Geikie. He then

reviewed the reopening of the controversy by Dr. Hicks in 1878,

and the work of the Archaean geologists, up to the date of publi-

cation of Dr. C. Callaway's paper in 1883, in which Nicol's

view of the great physical break between the Palaeozoic rocks

and the Eastern or Upper Gneissic series was shown to be
correct, but the sj-called Eastern gneiss was provisionally

erected into a new Archaean system, the Caledonian, having the

ArnaboU gneiss as its lower member. The author next gave a

summary of his own views as deduced from his personal study of

the Durness Eriboll district in 1S82 and 18S3, and publiihed in

1884, illustrating these by coloured maps and sections. He
held that (exception being made of the local Torridon Sand-

stone) the only rock-formations in the Durness-EriboU area are,

as Nic il originally contended : (l) The Archican or Hebridean

gneiss ; and (2) The Palaeozoic cjuartzite;, fucoid beds, and
limestones. But the so-called upper gneiss or ea.tern meta-

morphic gneiss appears to be composed of elements derived

from one or other of the foregoing There is no conformable

ascending succession from the Palteozoic rocks into this Eastern

Metamorphic .series. The line of contact i-, generally speaking,

a plane of dislocation, and where this is wanting the Palaeozoic

rocks rest unconformably upon one of the members of the

eastern gneiss. The present physical relations of the eastern

metamorphic series are the effect of lateral crust creep, by which
the eastern metamorphic rocks have been forced over the

Palaeozoic rocks in grand overfaults to the west, often fir many
miles. This Eastern Metamorphic series is cojiposed of two
petrological members, the Amahll gnei,s to the west, and the

Sutherland schists and gneisses to the east, having between them
a series of vciriegateJ schiits possessing characters common to

both. The ArnaboU gneiss is simply the easterly extension of

the Hebridean of the west The remaini ig gneisses and schists

of the eastern metamorphic series are main'y composed of re-

metamorphosed Hebridean, with Hncluded patches of igneous

and PaljEozoic material The planes of schistosity which divide

the layers of the Upper Gneissic series are not planes of bedding,

but planes of dislocation. The dip and strike of these planes

have been given to them since Silurian times by the agency of

the great earth-movemen'.s. In some instances the original

structures of the rocks are sail recognisable ; usually, however,

they are wholly obliterated : the old minerals have disappeared

as such, and new miner.als have been developed, The Eastern

Gneissic series has thus no pretension whatever to the title of a

sedimentary rock-system. It is a petrological roc's-massif, a

metamorphic compound, composed of local elements of very

different geological ages. In all their essentials these views

appear to agree with the far more contended and minute results

worked out independently, and published by Messrs. Peach and
Home in November 1884.

In the second part of his paper the author gave a sunmary of

the work accomplished am^ng the metamorphic rocks of the

Alps and Eastern Germany by Helm and Lehmann ; and de-

scribed the several types of rock-metamorphism founi in the

Eriboll district, as v.orked out by himself The ArnaboU
(Hebridean gneiss) can be trace 1 stage by stage from spots where

it retains its original strike and petrological characters, to others

where it acquires the normal strike and mineralogical features of

the ordinary Sutherimd schists. The old planes of schistosity

become obliterated, and new ones are developed ; the original

crystals are crushed and spread out, and new secondary minerals,
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mica ai.d quartz, are developed. The most intense mechanical
metamorphism occurs along the grand dislocation (thrust) planes,

where the gneisses and pegmatites resting on those planes are

crushed, dragged, and ground out into a finely-laminated schist

[Mylonite, Gr. mylon, a mill) composed of shattered fragments
of the original crystals of the rock set in a cement of secondary
quartz, the lamination being defined by minute inosculating lines

(fluxion lines) of kaolin or chloritic material and secondary
crystals of mica. \\ hatever rock rests immediately upon the
thrust-plane, whether Archaean, igneous, or PaI?eozoic, &c., is

similarly treated, the resulting mylonite varying in colour and
composition according to the material from which it is formed.
The variegated schists which form the transitional zones between
the Arnaboll gneiss and Sutherland mica-schisls are all essen-

tially mylonites in origin and structure, and appear to have been
formed along many dislocation planes, some of which still show
between them patches of recognisable Archajan and Palaeozoic

rocks. These variegated schists (Phylliles or Mylonites) differ

locally in composition according to the material from which they
have been derived, and in petrological character according to

the special physical accidents to which they have been subjected
since their date of origin—forming frilled schists, veined schists,

glazed schists, &c. , &c. The more highly ciystalline flaggy

mica-schists, &c., which lie generally to the east of the zones of
the variegated schists, appear to have been made out of similar

materials to those of the variegated schists, but to have been
formed under somewhat different conditions. They show the
fluxion-structure of the mylonites ; but the differential motion
of the component particles seems to have been less, while the
chemical change was much greater. In some of these crystalline

schists (the augen-schists) the larger crystals of the original rock
from which the schist was formed, are still individually recog-
nisable, while the new matrix containing them is a secondary
cr)'staUine matrix of quartz and mica arranged in the fluxion-

planes. While the myloitiles may be described as microscopic
pressure-breccias with fluxion-structure, in which the inter, titial

dusty, siliceous, and kaolinitic paste has only crystallised in

part ; the au«at-schisls are pressure-breccias, with lliixion-struc-

ture, in which the whole of the interstitial paste has crystallised

out. The myloni't-s were formed along the thrust-planes, where
the two superposed rock-systems moved over each other as
solid masses ; the am^cn-sikisls were probably formed in the
more centra! parts of the moving system, where the all-surround-
ing weight aijd pressure forced the rock to yield somewhat like
a plastic body. Between these augen-schists there appears to

be every gradation, on the one hand to the mylonites, and on
the other to the typical mica-schists composed of quartz and
mica. Like the mylonites, the crystalline augenites and mica-
lites present us with local differences in chemical composition
(calcareous, hornblendic, quartzose, &c. ), suggestive of Archtean,
igneous, or Palaeozoic origin. They also show similar structural
varieties due to .>-ecundary physical changes (frilled, veined,
glazed, &c. ), as well as others due to the presence of special
minerals (garnet, actinolite, &c., &c.).

On certain Diatomaceous DefosHs (Diatomile) from the Peat of
Aberdeenshh e, by W. Ivison Macadam, F.C.S., F.S.C., &c..
Lecturer on Chemistry, School of Medicine, Edinburgh.—The
material was found below the peat in certain districts of Aber-
deenshire, but principally in the basin in which lie Lochs
Kinnord and Dawin. .\fter removal of the surface peat-fuel, the
lower and more highly mineral portion was cut in blocks and
air-dried. The substance then consisted of almost pure Diatom-
acea bound together by the remains of Spragnum, Equisetacea,
&.C. Besides being found underlying peat the substance was also
obtained on the shores of Loch Kinnord, and the more pure
Diatoms were thickly distributed over the bottom of the deeper
portions of the lake ; these latter, however, from the want of
the binding obtained from the marsh plants above mentioned could
not be rendered readily available for market. An interesting
point regarding these deposits was that whilst in Loch Kinnord
an abundant supply of the Diatoms could be obtained, in the
neighbouring Loch Dawin scarcely a single Diatom (recent or
fossil) was found. This was probably due to the fact that whilst
the feeding waters of Loch Kinnord flowed from hills consisting
of a coarse and much disintegrated granite, and consequently
contained a considerable portion of soluble silica, the Loch
Dawin waters were obtained from hornblendic mountains, and
held much less soluble silica in solution. The material was
principally used for the manufacture of dynamite, and a con-
siderable quantity had been forwarded to the works for this

purpose. Unfortunately, however, dynamite had fallen to a
great extent out of use, being replaced by the more powerful
blasting gelatine, and thus what had at one time appeared as if it

would prove an important local industry had entirely fallen away.
Other u^es, however, could be found for the material, such as
the manufacture of ultramarine, for which, from the very small
proportion of iron present, the diatomite has more especially to
be recommended. As an absorbent it was of fully double the
value ol the ordinary German varieties of " kieselguhr.

''

On Some Rcent Earthijaakcs on the Dowiiham Coast, and
their P,obahU Games, by Prof. G. A. Labour, M.A.,
F.G. S.—For the last two years frequent slight shocks,
resembling those of earthquakes, and accompanied by rum-
bling noises, have been felt at Sunderland. Much discussion
has arisen as to the cause of these, but that they are due to

natural causes is now quite certain. Sunderland stands upon
magnesium limestone, from 300 to 400 feet thick beneath the
town ; the rock is riddled with cavities of every size, some so
small as to give a vesicular character to the stone, some large
and forming true caverns. These cavities are partly due to the
washing out of marly matter, partly to solution of the limestone.
Every thousand gallons of Sunderland water contains one pound
of stone ; in this manner about forty cubic yards of magnesiaii
limestone are yearly pumped up by the Water Company, and of
course a much larger quantity is removed by natural channels.
This action enlarges the cavities ; the sides and roof fall in, thus
accounting for the shock. The same explanation applies to the
" bieccia gashes" which are exposed along the shore. These
are fissures filled with breccia. Quite recently similar shocks to
those here referred to have been observ'ed at IVIiddlesborough.
Pumping the brine from the salt deposits, icoo to 1200 feet

below the surface, may produce cavities into which the rock
falls.

Some Examples of Pressure-Fluxion in Pennsylvania, by
.

Prof IL Carvill Lewis.—The three localities in Pennsylvania
described in this paper lie in an area which had been especially
studied by the author for some years back and had led him to
conclusions similar to some of those recently announced as the
result of studies in North- Western Scotland, which have justly

attracted widespread attention. (l) a zone of ancient crystalline

rocks extends across South-Eastern Pennsylvania, near Phila-
delphia, which is generally believed to underlie the lowest
Cambrian strata and to be of .\rchiean age. This zone is about
a mile wide where it crosses the Schuylkill River, south of
Conshohocken, and it is from this point to Westchester, some
twenty miles westward, that the present remarks especially
apply. Although in many portions exhibiting a distinct gneissic

lamination, the rocks of this zone are held by the author to be
of purely eruptive origin, consisting of syenites, acid gabbros,
trap granulites, and other igneous rocks, often highly meta-
morphosed. It is the outer peripheral portion of this zone to
which attention is here directed. While the rocks are massive
in the centre, this outer portion has been enormously com-
pressed, folded, and faulted, with the result of producing a
tough-banded, porphyritic fluxion ^^neiss identical with the
"milonite" of Lapworth or the "sheared gneiss" of Peach
and Home. So perfect is the fluxion structure that the rock
resembles a rhyolite. As in the " banded granulite " of
Lehmann, elongated feldspar "eyes" lie in flowing streams of
biolite grains and broken quartz, the streams often parting and
again meeting around the porphyritic "eyes." Occasional
crystalline eyes of hornblende remain, but most of it has been
converted into biotite. A point of especial interest is that the
feldspar of the eyes is quite colourless and free from inclusions,

hke the sanidine of recent lavas, while, on the other hand, the
feldspars of the inner and massive portions of the zone, out of
which this outer portion has been reformed by pressure fluxion,

are full of inclusions and have the "dusty" appearance so
common in ancient feldspars. The fresh-looking feldspar eyes
are therefore believed to have been subsequently formed as a
result of a recrystallisation of the old material under the indigence

of pressure fluxion. In similar manner the biotite has been
made out of the eld hornblende, garnets have been developed,
and the quartz has been granulated and optically distorted by
pressure. The influence of pressure is also seen in certain

Cambrian strata in the immediate vicinity, where a sandstone
containing cylindrical casts of scolitlius linearis, apparently
identical with the "pipe-rock" of North- Western Scotland,
has, like it, been compressed to such a degree that the vertical

casts are flattened out and elongated in the direction of lamination
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to several times iheir original length. In the same sand-

stone quartz pebbles have been pulled out and flattened,

while sericite has been largely developed along the cleavage
planes. The pressure can be shown to have been directed

mainly from the south-east. (2) The second localit)' is

in the midst of the Laurentian area of Buck's County, and
is known as Van Artsdalen's Quarry. A mass of crystalline

limestone is here mingled with an eruptive diorite in such
manner as to show that it had actually flowed like an igneous
rock, and had caught up inclusions. The results of extreme
metamorphism are exhibited in the development in the lime-

stone of graphite, wollastonite, and other minerals. The
chemical changes and interchange of elements which might
result from a loosening of molecular combinations under extreme
pressure and their subsequent "regulation" into new compounds
were discussed as among the phenomena of mechanical meta-
morphism. (3) As an American instance of the conversion of

an intrusive diabase dyke into amphibolite schist, analogous to

the case recently described by Teall, a long narrow belt of

sphene-bearing amphibolite schist in the City of Philadelphia

was adduced. This belt with distinctive mineralogical cha-

racters cuts across the metamorphic mica schists of the region

unconformably, and is believed by the author to be a higlily

metamorphosed intrusive dyke of Lower Silurian age. The
original augite or diallage has been completely converted into

fibrous hornblende, and the influence of pressure is shown in the

perfectly laminated character of the schist in the close foldings

produced, and in the minute structure of the rock. Some
interesting details of the latter having been photographed,
diagrams constructed from these were exhibited. These showed
that the rock was traversed by a parallel series of slips and
crushings, and that about such lines of faulting and crushing

there was a peculiar arrangement of the lines of hornblende
crystals, not very unlike the arrangement of iron filings about
the poles of a magnet, such as could not be satisfactorily

explained by any theory of aqueous deposition, but pointed to a

lamination by pressure.

SECTION D—Biology

On the Cause of the extreme Dissimilarity between the Fattnas

of the Red Sea and Mediterranean notxoithstaniiiig their recent

connection, by Prof. Edward Hull, LL.D., F.R.S.—The faunas

of the Mediterranean and of the Red Sea are so unlike that if

the beds of the two seas were upraised, and their contents ex-

amined, naturalists would probably refer them to distinct geologi-

cal periods. The dissimilarity is greater than was formerly sup-

posed. In Woodward's " Manual of the Mollusca " it is stated

that seventy-four species of mollusks are common to the two
seas, but Prof. Issel, of Genoa, places the number at eighteen,

or about 2 per cent. Equal differences exist if we compare
other great groups of life ; in fact, as Prof. Haeckel well ob-

serves, the fauna of the Red Sea is related to that of the Indian

Ocean, the fauna of the Mediterranean to that of the Atlantic.

This extreme dissimilarity would not surprise us if it were not

for the proofs of recent connection between the two seas. Evi-

dence of old sea margins, up to about 220 feet above the present

sea-level, are frequently found along the Nile and in the valleys

and plains of Philistria. As many of the marine forms found

in these deposits still exist, the date of the submergence may be
safely referred to that of the Pliocene ; but it continued to a

later period, and (in the author's opinion) it to some extent re-

mained to the time of the Pharaohs. The existing fauna prob-

ably date; back to Eocene times, when the ocean spread widely

over the area in question. In the Miocene peiiod the main out-

lines of land and sea as we now find them were marked out, the

deposits of this age being here small and local. Under the ex-

tremely diff^erent conditions existing in the two areas, the fauna

during and after the Miocene period became differentiated. The
connection re established during and after the Pliocene period

was insufficient to destroy these differences, although it allowed

a mingling of forms to some extent. The maximum submergence
was about 220 feet ; but as the summit level between the two
seas is about 50 feet, the depth of water would only be about

170 feet at the ma.>dniuni. Only littoral and shallow-water
forms would cross in the adult state ; but many forms inhabiting

deeper water in the adult state might have crossed when in the

free-swimming larval state. When the land again rose, and the

marine straits were finally effaced, the different physical condi-

tions of the two seas would again come into effect. The difference

of temperature is now very considerable, and probably was
much greater during the Glacial period, especially if, as appears
probable, the eastern or Levant basin of the Mediterranean were
separated from the others ; for into this would flow the cold

waters of the Black Sea and of Central Europe, whilst the Red
Sea would receive warm water, and be itself exposed to the

rays of a tropical sun. It would be an interesting subject of

inquiry—Which of these faunas most closely resembles that of

the original stock ?

On the Tay Whale [Megaptera longimam) a7id other Whales
recently obtained in the District, by Prof. Struthers.—Prof.

Struthers gave a description of the various parts of the anatomy
of the whale. In addition to the Tay whale members of three

other whales recently obtained in the district were exhibited

for the purpose of comparison, and the analogy of its structure

to that of other animals was specially referred to in order to

show its identity with the mammal. Prof. Flower joined in the

discussion which followed, ai.d remarked that they now had an
idea at least as to the origin of the whale ; it carried its pedigree

in every part of its body. It had been thought that the mammals
that live upon land had been derived from progenitors that

formerly lived in the sea, and that the mammals may have

passed through an aquatic or marine stage before tliey took to

land, but the observations of anatomy showed that this cannot

have been the case. There was no doubt that the whale had
been derived from a four-footed land mammal. All observa-

tions, for example, had shown that at some period of their life

whales have a hairy covering, generally in the region of the

mouth, that hairy covering being functionless and very often

lost even before birth. In the same way whales at an early

stage of their existence are furnished with a complete set of

teeth, the rudiments of the teeth of the land mammal. The
organ of smell, although in a rudimentary state and in some
species almost entirely gone, also points to the origin of the

whale.
Some Points in the Anatomy of Sowerby's Whale, by Prof.

Turner.— Prof. Turner remarked that Mesoplodon bidens, or

Sowerby's whale, of which he had dissected two specimens, was

now for the first time dissected so that the viscera of this whale

were seen by any anatomist, or that its tail and paddle, or fin,

had been figured. The tail presents a very material difterence

from the customary tail in the cetacea in having the posterior

border smooth instead of notched. Dr. Turner called attention

in detail to the intestinal and limb structure of this species of

whale, showing the affinity or resemblance of the cetacea to the

reptilious and the amphibious, particularly in reference to the

corpus. Prof. Flower said he was glad to find that Prof.

Turner had found some intention for the muscles of the corpus.

For all that they were very rudimentary as compared with the

same muscles in other animals, and he thought that he might

have to modify his views on this point as he had had to do in

regard to many other things throughout life. Prof. Marsh, of

Yale College, said the mtermediary bone pointed out by Prof.

Turner interested him much.
On the Cervical Vertcbne of the Greenland Right Whale, by

Prof. Struthers.—The reduced condition of the upper and lower

transverse processes was commented on, and the meaning of

their different parts explained ; also the completely fused con-

dition of the bodies of the seven vertebrre. A nearly similar

condition of the neck of the Pilot Whale (Clobicefhalus melas)

was demonstrated, showing in the young condition the two body
epiphyses on the rudimentary vertebrae. Other specimens illus-

trated the fibrous condition of the transverse processes in the

Narwhal and Beluga.

On the Development of the Vertebne of the Elephant, by Prof.

Struthers.—The point was that in the anterior vertebrce the

neural arches meet behind the body, covering it deeply, and

shutting it entirely out from forming any part of the wall of the

spinal canal.

On the Development of the Foot of the Horse, by Prof. Struthers.

—Dr. Struthers called attention to the fact that the epiphysis of

the rudimentary metacarpal and metatarsal bones is not at the

upper or functional end, but at the reduced end or "button,"

from which only a slender ligament proceeded. This he con-

sidered a most interesting fact, one which completed the chain

of evidence of the descent of the horse. There was a reason

why the epiphyses should be there in the hipparion and previous

forms from which the horse of the present day was descended.

The development of the corresponding bones in man, the

cetacea, and various other mammals, was given in illustration.
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A specimen was shown of a two-toed horse. The valuable

researches of Prof. Marsh on the descent of the horse were
specially alluded to. Dr. Stiuthers demonstrated another fact

connected with the development of the foot of the hors;—that

the first phalanx, or pastern bone, has an epiphysis at both ends.

On the Viscera of Gymnotiis electrictis, by Prof. Cleland.

—

Independent of its electric organs, this fish has a number of

remarkable internal peculiarities. The curious spongy protuber-

ances of the mucous membrane of the buccal cavity are well

known to zoologists. The two swimming-bladders are remark-
able for their relation to the kidneys ; the anterior swimming-
bladder being a small structure between their anterior extremities,

and the larger posterior swimming-bladder being situated alto-

gether behind their under hinder ends, while the duct of the

latter ascends by the left side of the renal outlet, to be joined

by the duct of the other bladder before entering the gullet. The
pylorus also is remarkably contracted. But the most striking

and altogether curious arrangements are seen on the ventral wall

of the abdomen. The intestine passes forward the whole length

of the abdominal cavity to the vent, and on its under side is a

long renal duct as wide as itself, and opening immediately
behind the vent ; while, opening into this duct close to its out-

let, are the ducts of the two ovaries, which lie one on each side,

their morphologically anterior extremities placed posteriorly, as

if in process of development these organs had been pulled

around from their proper sub-vertebral position until completely
inverted.

7 he Spiracle of Fishes in its relation to the Head, as devel-

oped ill the Higher Vertebrates, by Prof. Cleland.—A veiy

extraordinary mistake can be shown to be prevalent among
embryologists, to the effect that the spiracle corresponds with

the tympanum and external auditory meatus in the higher verte-

brates. This is not the case. The spiracle is pre-oral ; the

tympanum is post-oral. The apparent sequence of the spiracle

with the branchial clefts occurs, as Balfour described it, in the

embryo of the dog-fish ; but for all that, and although it has
rudimentary external gills attached to its margins in the eLubryo,

it is in front of the mandibular arch and above the maxillary

lobe. Between the middle and lateral frontal processes is the

nostril ; between the lateral frontal process and the mandible is

the space into the upper part of which the eyebal! projects, and
from which the lachrymal duct is developed ; while between the

first and second visceral lobes is the external ear ; and it is

highly probable that the upper part of the first branchial cleft is

homologous with the clefts in front of and behind the hteral
froLital process. Thus a certain amount of homology would
exist between the spiracle of fishes and the lachrymal duct.

Is the CoDimissural Theory of the Corpus Callcsuin Correct?

by D. J. Hamilton, M.B., Professor of Pathological Anatomy,
Aberdeen University.—The results recorded by the author were
obtained by certain special methods of preparation. They
went to prove that the corpus callosum is not an inter-hemi-

spherical commissure, as is generally supposed, but that it is in

reality the decussation of a particular system of fibres on their

way downwards to join the inner and outer capsules. These
fibres are not to be confounded with the motor and other direct

fibres derived from the cerebral cortex, and which decussate at

some point lower down.
The Eviience of Comparative Anatomy loith regard to

Localisation of Function in the Cortex of the Brain, by Alex.

Hill, M.A., M.B. Cambridge.—The object of the paper was
to show that the theory of the localisation of function in the

cortex of the brain must be submitted eventually to comparative
anatomy for proof The key to the arrangement of the lower
parts of the central nervous system is to be found, as the author

had elsewhere shown, in its segmental disposition : the grey
matter is disposed in clumps the cells of which bear a definite

numerical relation to the fibres of body nerves. The problem
discussed in the present paper -was the relation of the grey
matter of the cortex to this lower grey matter, and therefore to

the body nerves. Is each region of the cortex equally in rela-

tion with all the segments of the "central grey tube"? oris

the cortex also divided up into areas, the superficies of each of

which varies as the amount of grey matter in the clump of the

lower system willi which it is related, and therefore as the

number of fibres in its associated nerve. For this investigation

guides to the delimitation of the cortex are necessary, and no
others are available for the purpose if the fissures fail. The
homological value of the fissures is, however, established by the

study of adult and foetal brains. They are remarkably constant

in their arrangement throughout animals of the same type, and
in animals of different type they are very constant with regard

to the order of their appearance, their progressive extension and
permanent depth. The author of the paper expressed himself
content, on account of the precision with which the fissures

respond to the ordinary tests of homology, to place himself un-
conditionally in their hands, and the boundaries of the various

regions of the cortex being thus marked out, it remains to devise

a system of men>uration by which the superficial area of each
region of the cortex may be determined for comparison with the
cro-^s-sections of the several nerves. As yet no satisfactory

method of measurement has been devised, but even in the

absence of exact data important results can be obtained by the

observation of the brains of such animals as are conspicuous for

excess or deficiency in the development of the muscular system
or of one or more of the senses. As examples of such results

Mr. Hill exhibited diagrams of the braids of the sheep, cat, pig,

dog, and otter, enlarged from tracings of the pictures in Leuret

and Gratiolet's Atlas. It was shown that, although it is im-

possible, as yet, to map out the brain into areas associated with
the several nerves, it is quite possible to predict from the appear-

ance of the brain the principal sensory and motor endowments
of the animal to which it belonged. In the main Mr. Hill's

results confirm those already obtained by Ferrier and other

experimental physiologists ; they seem, however, to show that

they are open to correction in certain important points with

regard to the areas allocated to the senses of smell, hearing, and
facial sensation.

The Action of Cold on Miciophytes.—Prof M'Kendrick,
Glasgow, gave an interesting account of the methods of trying

to destroy small organisms like bacteria, not as is commonly
done by heat, but by cold. It is known that by means of

Coleman's cooling machine meat may be kept froai putrefying

for a considerable time, but in attempting to sterilise a putrescible

solution by means of cold, it was found that, though in some
cases putrescence was delayed, in no case were the organisms

completely destroyed. Organic fluids were exposed to tempera-
tures more than 120° below 0° F., but on thawing they were
found to contain living organisms still. Thus the hope of pre-

serving putrescible matter by means of cold—an important

economical result—is, so far as investigation yet goes, destroyed.

The organisms under cold seem to be in a nearly solid state,

though we cannot call it a crystalline state. In a paste solution

the water is crystallised under cold, the paste remaining spongy.

Possibly cold may separate from these minute organisms the

water they contain, and this water is again absorbed on thawing.

Meat under cold becomes very friable, while yet minute frag-

ments of it show the same microscopic constitution of muscle.

It is well known that frogs have been found in blocks of ice

and been revived. Frogs have been frozen at 20° F. in about

half an hour. On thawing slowly the animal, in two instances,

completely recovered. When it was frozen for longer than half

an hour it did not recover ; but, though reflex action was gone,

there remained some irritability both in nerves and muscles. It

was found also that certain vital functions may be arrested by
cold, and thus conceivably higher organisms may be kept vitally

inert for an indefinite time. Experiments were also tried on
warm-blooded animals. A rabbit subjected to a temperature
100'' below 0° F. recovered. No temperature lower than 73°

below 0° F. has been obtained in free atmosphere. Prof.

M'Kendrick gave a short sketch of the literature of the subject.

The Aciiun of Ozonised Air upon Mi£->o-Ors;anisms and
Albumen in Solution, by J. J Coleman, F.I.C., F.C.S.—This
paper described a number of experiments conducted by the

author in conjunction with Prof McKendrick, F. R.S., being

supplementary to their joint investigation upon the influence of

cold on microphytes. cMr artificially impregnated with ozone

by means of a Ruhmkorff coil, so as to contain a much larger

percentage of ozone than any natural atmospheric air, was passed

continuously through a I per cent, solution of white of egg

placed in a glass flask, the inlet and outlet tubes of which were
carefully plugged with cotton wool previously to commencing
the experiment. It was found t'lat a stream of air containing an

amount of ozone equal in weight to the albumen in solution

passed through 100 c.c. of the liquid for thirty hours, failed in

producing the slightest trace of oxidation, and that the ozonised

air passed through the liquid quite unaltered. During the course

of the experiment and for six days following the development of

micro-organisms ceased, but at the end of that time, and not-

withstanding the cotton wool plugs, the liquid became slightly
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turbiJ from the presence of organisms. As dilute hydrogen
peroxide is without action upon alljumen, the conclusion reems
inevitable that albumen is practically indestructible by any atmo-
spheric agency without pievious splitting up by micro-organisuLS,

and further, that whilst micro-organisms cannot develop, and
are probably killed in an ozonised atmosphere, these spores are

not easily destroyed by its agency. These results confirm the

furmise of the late Dr. Angus Smith that putrefaction is a
necessary preliminary to o.\idation in all cases of natural river

purification. Prof. Burdon Sanderson, Dr. \\'. B. Carpenter
and Capt. Douglass Galton all con.mented upon the practical

value and intereit of this paper, Capt. Douglas Galton
observing that the sooner organic matter of sewage is got on to

land the better.

The Use of Graphic Represetitations of Life-Histories in the

Teaching of Botany, by Prof. Bower.—This was a paper referr-

ing to a series of diagrams prepared by the author to bring in

review the clrief facts in the life-history of the moss, fern, equi-

setum, Selaginella, a conifer, and an angiosperm. Prof. Bower
pointed out that these diagrams could be extended to include

lower forms, and that they are only intended for use after the

student has mastered the facts in detail in the laboratory.

Having described the diagrams and referred to some interesting

processes of vegetative reproduction in the mosses and ferns,

the author then proposed for discussion a series of questions as

to the advisability of employing such diagrams, or of extending
their use. The discussion which followed was taken part in by
Sir J. Lubbock, Profs. Bailey Balfour (Oxford), M 'Nab (Dublin),

Trail (Aberdeen), Mr. Marshall Ward (Owens College), and
others, and several suggestions were proposed for rendering
Prof. Bower's graphic representations still more graphic.

A New Theory of the Sense of Taste, by Prof. J. Berry Hay-
craft.—The author showed that " quality " in this sense depends
upon the nature of the atoms found in the sapid molecule. A
study of the periodic law demonstrates that similar tastes are

produced by combinations which contain elements such as

lithium, sodium, potassium, which show a periodic recurrence

of ordinary i-hysical properties. Among the carbon compounds
those which produce ^ imilar tastes are found to contain a common
" group " of elements. Thus organic acids contain the group
CO. OH, the sweet substances CH„.OH. There is no relation

between quality of sensation and gross inolecular weight, except
that substances of either very small or very great molecular
weight are not tasted at all.

On tlte Hybridisation of Saimoniifa: at HtAoietoun, by Francis

Day.—During the la^t eleven years Sir J. R. Gibson-Maitland,
at Howietoun, near Stirling, has devoted much attention to this

subject, and gone to great expense in order to efficiently carry

out the many experiments he has instituted, while he has like-

wise afforded the author facilities for personally watching many
of them, and furnished him with data as well as with specia ens.

When we consider that the ova of teleostean or bony fishes have,

as a rule, to be fertilised by the milk of the males diffused in the

surrounding water, it is not difficult to believe that this fluid from
the male of one genus might come into contact with the eggs

from fish of another species, genus, or even family, and a hybrid
offspring be thus occasioned. But the size 1 f the micropyle of

the ovum and that of the spermatozooid of the milt must be of

conforming capacities, or fertilisation would be a physical im-
possibility. It would appe.ir fiom the experiments made that

the following conclusions may, with more or less probability, be
drawn:— ( I) Salmon and trout, trout and char, and different

species of char, may interbreed and give rise to fertile hybrids.

(2) Hybrids raised from Lochleven trout eggs fertilised by
salmon milt, breed in their fourth year, similar to young female
s.alraon \ ept under the same conditions. (3) The anodromous
instinct is not lost in these trout and salmon hybrids. (4) Judg-
ing from the period of breeding in the foregoing hybrids, the

male element is prepotent. {5) In hybrids raised from Loch-
leven trout eggs fertilised by the miit of the American char, the

male element would appear to be prepotent, if we judge simply
by the colour of the offspring. (6) In hybrids raised from
American char eggs fertilised by the milt of the Lochleven trout,

the female element would appear to be prepotent, if we judge
simply by the colour of the offspring. (7) In hybrids raised

from American char eggs fertilised by the milt of the British

char, the male element would appear to be prepotent, if we
may judge simply by the colour of the offspring. (8) In all

instances of hybridisation between different species, as between
salmon and trout, or trout and char, numerous instances of mal-

formation and great mortality occur among the offsprmg, bu»

much less when two forms of char are intercrossed, (g) In inter-

crossing hybrids both the eggs and milt were found to be fertile,

but the malformations and mortality very great. The parents,

however, at Howietoun are not yet of sufficient age to admit any
safe deductions on this head. (10) The age of the parent exer-

cises great influence on the vitality of the offspring, for, when
very young, we may expect a large percentage of malformations,

as well as dropsy and otlier diseases of the ofispring,

Chinese Insect iVhite IVox, by A. Hosie.—The author began
with a reference to the European and Chinese writers who
mention Chinese insect white wax, and then proceeded to say

that, although the province of Ssu-chuan, in Western China,
where he has been stationed for the last three years, is the chief

wax-insect and wax-producing country in the Empire, insects

and wax are found in other provinces. Mr. Hosie was called

upon by the Foreign Office to collect for Sir Joseph Hooker
specimens connected with, and all possible information on, the

subject of this industry, and he states that the present paper is a

revision, with additions, of a Report already jniblished in a

Parliamentary paper in February last. He describes the insect-

producing country, the tree on which the insects are propagated,

the ii.sects themselves, and their transit from the valley of Chien-

chang, their breeding-ground, in the west cf Ssu-chuan, across

the mountains to Chia-ting Fu, the habitat of the wax tree.

This t:ee is then described, and details are gis'en of the treat-

ment cf the insects, their suspension on the trees, the depositing

of the wax, and of a parasite on the insects. The method of

removing the wax from the branches of the tree and of preparing

it for market is then explained. The author then detailed the

result of an examination of the insects after tne wax has been

fully deposited, finally passing to the annual quantity of insect

white wax produced, its value, and uses.

On the Size of the Brain in Extinct Animals, by Prof. O. C.

Marsh.— Prof Marsh, of Vale College, said that for fifteen

years he had directed his attention to the subject of the size of

the brain in extinct animals. In every instance he found that

the mammals from the lower Tertiary had very small brains. He
carried out his investigation into the upper Tertiary, and founil

that the brain was much larger in the pliocene than in the

miocene. All the tertiary mammals had small brains ; there

\\ as a gradual increase in the size of the brain during this period ;

and this increase in the size was generally in the cerebral liemi-

sphere or higher portions of the brain. In some groups the

convolution of the brain had gradually become more complex.

In some the cerebellum and the olfactory lobes had even dimin-

ished in size. There was now evidence that the same general

law of brain growth holds good for birds and reptiles from the

Jurassic period to the present time. The brain of an animal

belonging to a vigor, us race fitted for a long survival was larger

than the average brain of that period in the same group, and the

brain tf a mammal of a declming race was smaller than the

average brain of its contemporaries of the same group. The
small animals now existing had proportionally larger brains than

the larger animals, and young animals had proportionally larger

brains than adult animals. They found some interesting

examples which ihrew light on this question. For instance in

the Eocene they had an animal, the oldest known ancestor of

the rhinoceros, ard it had an exceptionally large brain. Taking

all the facts together it seemed as though this I rain growth was

an important element in the survival of animals. If the animal

became large and unwieldly with a small brain, it would be

liable to suffer from any change of climate. In other words, in

early times the big brain conquered as it is the 1 ig brain that

conquers in civilisation to-day. Prof. Flower said it was satis-

factory to find a case where the facts worked out coincided with

previously-formed theories, because that was not always the

case, and sometimes the facts or the theories had to go to the

wall. In this case they had no such difficulty ; and they had to

thank the American Government for the way in which it had

taken up Prof Marsh's work and were disseminating it.

On the Systematic Positicn of the Chamtdeon an.l its

AJfinities with the Diuosatiria, by D'Arcy W. Thompson, B. A.

—The authc r believes that the great anatomical differences which

separate the Chamseleon from all other Lacertilia are connected

with marked resemblances to the Dinosauria, especially the

group Sauropoda. The shoulder-girdle is quite identical with

that of (e.g.) Brontosaurus, but differs wholly from that of the

Lacertilia in the simple form of the scapula and coracoid, the

absence of coraco- scapula fenestrations, of clavicle and inter-
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clavicle. Equally marked affinities with the Dinosauria may be

traced in the carpus and tarsus, sternum, pelvis, and skull. While
similarly the comparatively large size of the cerebellum, the

absence of a urinary bladder, and the presence of pulmonary
diverticula or rudimentary air-sacs, are all foreshadowings of

ornithic structure.

Tin Origin oftlu Fishes of the Sat of Galilee, by Prof. Hull.—
Of the abundant fishes of the .Sea of Tiberias nearly one-half of

the species are peculiar to the lake and its tributaries, while of

the rest only one, Blennius luputus, belongs to the ordinary

Mediterranean fauna ; two others are found in the Nile ;
seven

other species occur in the rivers of .South-Western Asia ; and ten

more are found in other parts of Syria. Tristram considered

that this assemblage pointed to a close affinity of the fauna of

the Jordanic basin with that of the rivers of tropical .Africa ; but

what most struck the observer wa< perhaps the speciality of the

species to Jordanic waters, sixteen out of a total of thirty-six

species being peculiar. Assuming that the forms which are

common to Jordanic and other waters had been distributed in a

manner similar to that by which they had to account for the

distribution of lacustrine forms in other parts of the world, they

had yet to account for the presence of the forms which were
special and peculiar. After referring to the formation of the

Jordanic basin, Prof Hull argued that by the subsidence of the

floor of the sea along the line of the Jordan valley an inland

lake was formed whose waters were first derived from those of

the ocean itself, in which were enclosed the fishes, moUusks,
and other forms which inhabited these waters themselves. The
law of "descent with modification" would come into operation,

and they might suppose that throughout the Miocene and Plio-

cene periods the ]irocess of modification in fomi, colour, and
habit gradually proceeded. The fittest forms would survive,

and differentiation between those of the outer and inner seas

would result in an almost entire sjiecific change. Prof. Hull
alio read a paper on the cause of the extreme dissimilarity

between the faunas of the Red Sea and iMediterranean, notwith-

standing their recent connection.

The St. Andrews Marine Lahjr.z',iry.— Prof M'Xntoih stated

briefly the structure and arringement of the marine laboratory

at St. Andrews, and made some general remxrks on the work
done during the last nine months there. A great many of our
food fishes, he said, were carefully examined in regard to the
development of the eggs and the growth of the young fishes.

About twenty species were examined in this way. They expe-
rienced some difficulty with some of the forms, on account of

their voracity, particularly with the cod. They found that a cod
of five inches long would s.vallow a cod of thee inches, and if

it could not get it all down at once, it would keep it in its throat

till the head part was digested, and then draw in the tail.

MoUusca were studied chiefly in connection with the develop-
ment of the mussel, but he might say that very hazy notions
were held in regard to it. Some larger form; were also e;-

amined, including porpoises and sharks. One porpoise was
extremely interesting. He had noticed it for so:iie time in the
bay, and that its motions were very peculiar. He could not
make out what it was doing there so constantly in shallow water.

But some days aftenva'ds a Hr.^e female was caught in the
salmon nets, and they found that it was a female giving milk.
Its milk was of a most interesting kind, an I formed the subject

of examination and analysis by Prof. Purd}'. It was as dense
as cream, and of a deep yellow colour.

Oil a Chemical Difference hcHi'cen Living and Dead Proto-
plasm, by Dr. Oscar Loevv, of Munich.—Protoplasm, it was
found, contains certain aldehyd groups, which account for the
extreme mobility ."nd readiness of ch inge in living protoplasm.
These aldehyd groups can be reduced by very dilute a'kaline
solutions of silver salts. Splro^yra, one of the lower a'^ce, acts

on this solution in a peculiar way. Living protoplasm reduces the
salt, while dead protoplasm does not. The specific gravitj' of the
protoplasm of Sfiirog^'ra was increased, and was found to c mtain
silver deposited in its interior. Argyria, or the effect of nitrate

of silver on the human subject in certain diseases, was found in

these algip. Thus was shown a specific chemical difference

between living and dead protoplasm. Ordinary poison^, such
as prussic acid and str)'chnine, have no such striking effect on
lower organisms, but a poison to all protoplasm is hydroxylamyl.
Prof. Burdon-Sanderson s.aid that th's investigation had more
importance than might at fir.-.t appear, for it had arisen out of
the epoch-making paper of Pfliiger. Pfluger concluded that

there nmst be a chemical change in the transition from living to

dead protoplasm, and Dr. Loew took up the question as to what

exactly this change was. His investigations are an important

step in deciding this most important question. Prof. Stirling

said this gave u, a new test for living protoplasm. The chief

thing to settle was what exactly causes reduction of the silver.

Digestion of Proteids in Plants, by Sidney Martin, M.D.
(Lond.', B.Sc, M.R.C.P.—Of proteolytic ferments occurring

in plants two kinds have been described—one acting like animal

pepsin, and occurring in carnivorous plants, in the seeds of

vetches, hemp, flax, barley, and malt, and the fruit of the fig,

Pi.us cericiz : the other acting like a-.iimal trypsin (pancreatin)

and occurring in the juice of the green fruit of Carica papaya

(the papaw tree). The use of these ferments in the plant

economy has only been surmised by testing their action on

animal proteid, froai which they form peptones. It is a question

whether they form peptones from the proteid occurring in the

individual, and from two considerations. It is doubtful whether

a true peptone exists in plants^by which I mean a proteid

soluble in water, and not precipitated by boiling, nitric acid, or

acetic acil and potassic ferrocyanide. Vines {journal of

Physiohigv, vol. iii.'l concludes that the body called vegetable

peptone is hemialbumose (Meissner's o-peptone). It is also

evident that the action of these ferments on the proteids will be

slow in comparison to the action of animal proteolytic ferments ;

thus there might appear the proteids intermediate between

albumen and peptone, which Kiihne and C.;hittenden call

almmoses {Zeitschrifl f. Biologie, Bd. xx.). These questions I

attempted to settle in the case of the papaw juice. I first of all

extracted the proteids, which consisted of a globulin, corre-

sponding to animal paraglobulin ; two alljumoses, which I pro-

pose to call o- and &-f>hytalhumose. The )3 form is precipitated ;

the a form is not thrown down by boiling ; a vegetable albumen

corresponding to egg-albumen. The effect of pure papain

(the proteolytic ferment of the papaw juice) was tested on each

of these bodies, but from none of them was a true peptone

formed : only a body corresponding to Meissner's /'-peptone.

The very slow proteolysis explains the limitation of the forma-

tion of the final joroducts of joroleid change. Lcucin and tyroin

were formed. Full details of methods and results will be found

in the forthcoming Journal of Physiology, September 14,

1885.

On the ApfiUcation of the Anatomical Method to the Determina-

tion of the Milerials of the Linnean and old Herbaria, by Prof.

L. Radlkofer.—Prof. Radlkofer spoke generally of the anatom-

ical method of botanical study, a id dwelt on the results that had

already been accomplished by it. With the aid of the anatomical

system he advocated an extensive review of the herbaria of the

country with reference to the writings of their former possessors.

Thee herbaria should henceforth not merely be preserved
;

there should be the diffusion of new light on their contents so

as to become useful to every one in a scientific sense, even to

those who are unable to look through them. At some length

he demonstrated the value of anatomical characters in systematic

botany, and concluded with an appeal to all Engli-h botanists

to direct their attention and their influence to the accomplish-

ment of the work. In th: accomplishment of this the British

Association might, perhaps, give substantial assistance.

No'cs on Experiments as to the Formation of S'arch in Plants

undei- the Influence of the Electric Light, by Mr. M. Ward, of the

Owens College, Manchester.—The experiments, Mr. Ward said,

were made not so much to determine a point already determined

generally—that plants can be grown under the influence of the

elec'ric light—as to discover how far the electric light can be

used for teaching p irposes and investigations in the laboratory

so to speak as an artificial sunlight. It would obviously be of

enormous advantage to the vegetable physiologist if experiments

could be easily performed under the influence of electric light.

He exi>lained the exjoeriments he had made in the laboratories

at the Owens College, Manchester, and at the residence of Mr.

W. Crossley, of Bowden (who kindly placed a powerful arc

lamp at his disposal), on this interesting subject, and described

the means that had been employed in devising and conducting

the experiments. Under a powerful arc light the results had
been fruitful ; but small clusters of Swan lamps had yielded no

satisfactory results, at any rate at low temperatures. The sub-

ject requires still further examination, however, and Mr. Marshall

Ward intimated that he intended to carry on the experiments, so

that at a future date he might be able to convey more detailed

information than could be given in a paper of a preliminary

character. The plants employed were hyacinth potato, Algae,
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Faba, Phaseolus, DUenira, and the vine, and some interesting

remarks on methods, &c., were made in the discussion which
followed.

On the Coloration of tin Anterior Segments of the Maldanidie,
by Allen Harker, F. L.S., Professor of Natural History, Royal
Agricultural College, Cirencester.—The author, while studying
the circulation and respiration of annelids at the zoological

station at Naples, had been specially interested in the Maldanidre,
from their partially tubiculous habit and the brilliant coloration

of their anterior segments. The bands of colour usually orna-
ment the anterior segments, beginning with the second or third,

and continuing to the ninth ; but the distribution of the coloured
bands differs widely in the different species. The colour in

living or freshly-killed specimens is of a rich rose madder colour,

shading off in each segment to a brighter rose-pink hue.

Quatrefages attributed a physiological value to these coloured
bands, describing them as being connected with the respiratory

function. In connection with the whole subject of cutaneous
respiration in annelids, it appeared important to settle this

question, and the author made sections of the anterior segments
in the Maldanidte, and finds the colour to be due to a special

pigment, whose behaviour under various reagents he described.
On the other hand the author has studied the blood-vessels and
their distribution in the living chjetopod, and is satisfied that it

extends equally in those portions of the cuticle which are un-
coloured as m those which are. The coloured bands do not
appear, therefore, to be in any way connected with the function

of respiration.

SECTION E—Geography
The Indian Forest School, by Major F. Bailey, F.R.G.S.,

Royal Engineers, Director of the School.— It is only within the
last twenty-five years that a special State department has ad-
ministered the Indian forests. The staff was at first composed
of men who had received no professional education, but they
were able to do all that was then needed, and they accomplished
work of great value. But as a result of their work the State

became possessed of large forest areas, from which a permanent
supply of produce had to be secured, and which had therefore

to be managed systematically. At this time nothing was known
of systematic forestry in England or in India, and an arrange-
ment was made in 1S66 under which candidates for the Indi.an

Forest Service were trained on the Continent. The arrange-
ment with the French Government is still in force, but it has
now been decided to undertake the instruction in England.
Great progress has been made in Indian forestry, which is

mainly due to the professionally-trained men with whom the
Forest Department has been recruited, but up to 1869 nothing
bad been done towards the education of the subordinate ranks.

As work requiring professional skill became necessary over
large areas, it was found that the " divisions " must be broken
up into a number of smaller executive charges under natives of
the country, and that they must receive a professional education.

In 1869 Mr. Brandis made proposals to organise the subordinate
grades and to train men at the Civil Engineering Colleges, and
several other attempts were made in the same direction, but
without marked success. In 1878 Mr. Brandis proposed to

establish a Central Forest School, and his proposals were
accepted by Government. The chief object of the School w.as

then to prepare natives of India for the executive charge of

forest ranges, and to qualify them for promotion to the superior
stafl", but It was hoped that the school might ultimately be used
to train candidates for the controlling branch. The chief forest

officers of provinces 'were to select candidates and send them to

be trained at the School. None but natives of India were to be
admitted. A number of forests near Dehve Dun were grouped
together as a training ground and placed under a separate con-
servator, who was also appointed director of the school. A
board of inspection was appointed. The first theoretical course
was held in 1881, and they have been held every year since

then. The present system is that the candidates, who must be
in robust health, are selected by conservators of the forest or by
the director of the school. They must serve in the forests for

at least twelve months before entering the School. Candidates
for the ranger's certificate must have passed the entrance exami-
nation of an Indian University on the English side ; candidates
for the forester's certificate pass a lower examination. The
course of training for these two classes extends over eighteen
and twelve months respectively. Men who gain the certificates

return to their provinces, and are employed there. The course
of instruction for the ranger's class embraces vegetable physio-
logy, the elements of physics and chemistry, mathematics, road
making and building, surveying, sylviculture, working plans,
forest utilisation, forest botany, the elements of mineralogy and
geology, forest law, and the elements of forest etiology. The
course for foresters is much more simple. The preparation of
manuals is in progress, and a library, museum, chemical labora-
tory, observatory, and forest garden have been established. The
period of probation in the forest before entry into the School
has a twofold object : firstly, to enable the theoretical course to

be understood ; secondly, to eliminate men who are unsuited to

a forest life before time and money have been spent on their

training. As a rule, the students are employes of the Forest
Department, and they draw their salaries and maintain them-
selves while at the School. No instruction fees are charged. It

would not at present be possible to get condidates whose main-
tenance and education are entirely paid for by their friends.

Nine men who have left the School have appointments of from
125/. to 200/. a year, and this ought to draw eligible candidates.

Conservators of forests say that the men trained at the School
are markedly superior to their untrained comrades. The area

of reserved forests has largely increased of late, and the prospects

of the students are very good. During the se=sion of 1884
there were forty-six students of all classes at the School, of whom
eight were from Madras, and seven from native States, the chiefs

of which have been induced by the establishment of the school

to take measures for the protection of their forests. The School
has now been made an imperial institution, and this is a great

advantage in every way. The expenses of the School in 1884
are said to have been 1911/.

On yoiirneyiiigs in South-Western China, by A. Hosie.—In

the autumn of 1881 Mr. Hosie was appointed Her Majesty's

Agent in Western China, and reached Ch'ung-ch'ing, in the

province of Ssii-ch'uan, in Januaiy, 1882. From this point he
made three journeys in South-Western China. In the spring of

1SS2 he proceeded through Southern Ssii-ch'uan and Northern
Kuei-chou, the Chinese " Switzerland," to Kuei-yang Fu, the

capital of the latter province, whence he journeyed westward in

the footsteps of Margary to the capital of Yunnan. From
Yunnan Fu he struck north-east through Northern Yunnan,
following for days here and there the routes of Garnier and the

Grosvenor Jlission. At last he descended the Nan-kuang- River

and reached the right bank of the Great River, the local name
of the Upper Zangtsze, at a point below Hsii-chou Fu, an im-

portant city at the junction of the Min River and the Chin-sha

Chiang, or River of Golden Sand. Here he took boat and
descended the Great River to Ch'ung-ch'ing. his starting-point.

In February, 18S3, Mr. Hosie again left Ch'ung-ch'ing, and
proceeded north-west to Ch'eng-tu, the capital of the province

of Ssu-ch'uan, by way of the brine and petroleum wells of

Tzii-liu-ching. From Ch'eng-tu he journeyed west and south-

west through the country of the Lolos, skirting the western

boundary of Independent Lolodom. From Ning-yiian, locally

called Chien-ch'ang, and lying in a valley famous, among other

things, as the habitat of the white-wax insect, he passed south-

west through the mountainous Cain-du of Marco Polo, in-

habited in great part by Mantzii tribes, and struck the left bank
of the Chin-sha Chiang two months after leaving Ch'ung-ch'ing.

From this point Ta-li Fu, in Western Yunnan, was easily

reached. From Ta-li Fu Mr. Hosie jurneyed eastward to

Yunnan Fu, which he had visited the year before, and then

struck north-east through Western Kuei-chou to the Yung-ning

River, which he descended to the Great River. Lu Chou, an

important city at the junction of this river with the T'o River,

was soon reached, and the Great River was again descended to

Ch'ung-ch'ing. This journey occupied four months. In June,

1SS4, Mr. Hosie again left Ch'ung-ch'ing, and from Ho Chou,

a three days' journey to the north of that city, he struck west-

ward through a beautifully cultivated and fertile country to Chia-

ting Fu, on the right bank of the Min at its junction with the

T'ung River. Chia-ting is famous as the great centre of seri-

culture in Ssu-ch'uan, and as the chief insect wax-producing

country in the Empire. A day's journey west of Chia-ting is

the famous Mount O-mei, rising 11,100 feet above the level of

the sea. This mountain, which is sacred to the worship of

Buddha, Mr. Hosie ascended in company with crowds of pil-

grims. He then proceeded south, skirting the eastern boundary

of Independent Lolodom, to the River of Golden Sand, the

left bank of which was stnick at the town of Man-i-ssu, between
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forty and fifty miles above P'ing-shan Hsien—the highest point

reached by the Upper Vangtsze Expedition in 1861. From
Man-i-ssu Mr. Hosie descended the Chin-sha Chiang and the

Great River to Ch'ung-ch'ing.
An'arctic Discovery, by Admiral Sir Erasmus Ommanney,

C.B., F.R.S.—The object of this paper is to draw atten-

tion to the neglect of the Antarctic region as a field for explora-

tion. The author gives a summary of the work which has

already been done by Cork, Bellingshausen, Weddell, Biscoe,

Balleny, Wilkes, Dumont d'Urville, James Ross, and Nares (in

the ChalUiigL-r). The author refers to a paper by Dr. Neumayer
on the subject, the substance of which was reproduced in

Natuke (vol. vii. p. 21). The author concludes as follows :

—

I have thus laid before you but a very imperfect description of

these voyages ; to give the details of the scientific results would
occupy a separate paper. But I have endeavouied to demon-
strate how large a field remains open for discovery. I think,

from all we now know, we may infer that the South Pole is

capped by an eternal glacier ; and, from the nature of the

soundings obtained by Ross, it would appear that the great ice-

wall along which the ships navigated was the terminatiun of the

glacier—the source from which the inexhaustible supply of ice-

bergs and ice-islands are launched into the Southern Ocean,
many of which drift to the low latitude of 42^*. The fact of

finding the volcanoes of equal proportions to Etna or Mont
Blanc creates a zest for further research regarding that awful
region on which neither man nor quadruped ever existed. No
man has ever wintered in the Antarctic zone. The great

desideratum now before us requires that an expedition should
pass a winter there, in order to compare the conditions and
phenomena with our Arctic knowledge. The observations and
data to be collected there throughout one year could not fail to

produce matter of the deepest importance to all branches of

science. I believe that such an achievement can be accomplished
in these days with ships properly designed and fitted with the

means of steam propulsion ; nor is it chimerical to conceive a

sledge party travelling over the glacier of Victoria Land towards
the South Pole, after the example of Nordenskjbld in Green-
land. Another interesting matter requires investigation, from
the fact that all the thermometers supplied for deep-sea tempe-
ratures to Ross were faulty in construction, as they were then
not adapted to register accurately beneath the weighty oceanic
pressure. Moreover, another magnetic survey is most desirable

in order to determine what secular change has been made in the

elements of terrestrial magnetism after an interval of forty years

and more, when taken by Ross. In fact, there exists a wide
field open for investigation in the unknown South Polar Sea.

This paper will, I trust, be the prelude for others to follow in

arousing geographers and this powerful Association in promoting
further research by despatching another South Polar expedition,

having for its object to secure a h intering station. No other

nation is so capable of providing and carrying it out. Even in

tire Australian colonies there exists the spirit and the means for

such a noble enterprise.

ProjecuJ Restoration of the Rdan Maris, and the Province,

Lake, and Canals ascribed to the Patriarch Joseph, by Cope
Whitehouse, M.A., F.A.G.S.—The Berlin Geographical So-
ciety has published, in its Zeitschrift for May, 1885 (No. 116),

the latest map of Egypt, from the Fayoum to Behnesa, and
from the Nile to the Little Oasis. The text by Dr. Ascherson
gives credit for a considerable area to the topographical observa-

tions presented to this society at Montreal. So much of the

Reian basin as lies between the Quasr Qerrin and the Quasr
Reian has not been visited by any European except the author

of this paper (18S2, 1883). It is now an accepted fact that

there is a depression south of the Fayoum, not less than 150 feet

below the level of the Mediterranean, w ith a superficial area at

the level of high Nile of several hundred square miles. It is

irregular in shape, cur\'ing like a horn from a point near Behnesa
to the ridge which separates it from the Fayoum. In the south-

ern part are two, and perhaps three, patches of vegetation, wild
palm-trees, and ruins of Roman and early Christian date. This
part was visited by Belzoni, May 22, 1819 ; Caillaud, Novem-
ber 24, 1819; Pacho and Miiller, 1823-24; Sir G. Wilkinson,

1825 ; Mason Bey, 1870 ; and Ascherson, March 27, 1876.

Dr. Ascherson determined by aneroid observations that his camp
was 29 metres below the sea. Caillaud found ruins about

+ 38m., or about the level of high Nile in the valley on the

same latitude. The aneroid, theodolite, and other observations

of March 6 and April 4, 1882, and April, 1883, by the author

of this paper, established a depth of -17S to -180 English

feet. The greatest depth is probably under the western cliffs

south of the Haram Medhuret el-Berl. No previous explorer

had conceived it possible that this might have been a lake within
historic times. The level of the ruins, as determined by Caill-

aud, shows that the ancient station of Ptolemais might have
been, as represented in the text and maps of Claudius Ptolemy,

on a horn-shaped lake about 35 miles long and 15 wide, with a

maximum depth of 300 feet, fed by a canal, partly subterranean,

from Behnesa, as well as by a branch of the present Bahr Jusuf
communicating with it through the Fayoum. '1 he lower plain

of the Fayoum had been, at that time, fully redeemed, and the

present Lake of the Horn reduced to such insignificant dimen-
sions as to be unnoticed. The restoration of the Reian basin of

Lake Mceris and the drainage by evaporation of the Birket el-

Querun would be a repetition in modern times of the best results

reached in the Greco-Roman period, perhaps 3000 years after

the first effort to utilise these two unique basins for storage and
drainage.

On Batho-hypsographical Maps, with Special Referetice to a
Combination of the Ordnance and Admiralty Surveys, by E. G.
Ravenstein.—The batho-hypsographical map, which exhibits

the vertical configuration of the solid surface of the earth, above
as well as below the ocean levels, is a product of modern times.

It was Gerard Mercator who first inserted soundings upon a

chart in 1585, but nearly two centuries passed away before

Cniquins, in 1728, introduced the fathom-lines with which we
are all familiar. Buache, and after him Ducarla, first suggested

the introduction of contours upon maps, and their idea was
realised in 1 79 1 by Dupain-Triel on a map of France. The
combination of these two descriptions of contoured maps we owe
to modern German geographers, and more especially to Berghans,

Von Sydow, and Ziegler. Cartographers, in effecting this com-
bination, had hitherto quite lost sight of the fact that the heights

on maps are referred to high or mean water, whilst the depths

on charts represent soundings reduced to losv water. This

rough method gave satisfactory results when dealing with maps
on a small scale, but a more rigid method would have to be
applied when it was desired to combine accurate surveys like

those made by the Ordnance and Admiralty Departments. The
so-called mean level of the sea was not a suitable datum level,

and it would be necessary to carry on tidal and other scientific

observations on a far more comprehensive plan than had been

done hitherto if a really satisfactory batho-hypsographical map
of the British Islands were to become attainable. These various

supplementary surveys, tidal observations, &c., it was to be
hoped, would expand into a comprehensive scientific survey of

the British seas.

What has been done for the Geography of Scotland, and what
remains to be done, by H. A. Webster.—After remarking on the

unsatisfactory state of the Ordnance Maps, Mr. Webster said

that in regard to the depth of our lakes and rivers—and the

submerged portion of a valley is geographically as interesting

as the sub-aerial portion—absolutely no data are supplied by the

Ordnance Survey. Nor, with a few individual exceptions, do
they exist in an accurate and trustworthy form anywhere else.

It was an open secret that, when this omission was pointed out

to the Government by the Royal Societies of London and
Edinburgh, the Lords of the Treasury refused, and again

refused, to authorise a bathymetric lake and river survey being

carried out, either by the officers of the Ordnance Survey or by

those of the Hydrographic Department. Such a refusal could

not be permanently accepted. It was to be hoped that when
the Government «as next urged to move in the matter ihey

would be asked for more, and not for less. We requir. d not

only a hydrographic survey done once and for all (thorgh that

was worth the doing) ; we required a systematic registration of

hydrographic facts throughout the country, in order that the

true regime both of lakes and rivers may be known in detail

and with scientific precision. The ignorant niggardliness of the

British Government was in striking contrast to the conduct of

those of some foreign countries. In Switzerland, for instance,

there was a regular system of inland hydrographic obser\'ations,

by which the rigime of all the principal rivers was annually

recorded and rendered easily intelligible by a series of graphic

bulletins. In regard to a Swiss river we could tell the volume

at any period of the year at several important points, and could

compare the facts of 1884, for instance, with those of any year

in the last two decades. Every one knew what a vast body of

interesting data had for generations been accumulating about
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such rivers as the Po and the Rhone, and many had no doubt

heard of the system of hydrographic stations recently established

by the Italian Government in the basin of the Tiber. Why
should we not endeavour to learn something definite and precise

about the character of our own rivers? The investigation was

only the natural complement, on the one hand, of the physical

structure of the country, and, on the other hand, of its meleoro-

logy. Our Scottish Meteorological Society had now succeeded

in establishing meteorological stations throughout the country ;

let hydrographic stations bear them company along our principal

rivers. Rainfall and river discharge were mutually illustrative.

On Overland Expeditions to the Arctic Coast of America, by

John Rae, ^f.D., F.R.S.—The following table shows the

approximate amount of geographical work done by the expe-

ditions under

—

35 in canoes 415 450
90 in boats 955 1045

Total ^495
fin boat 1

95 in boats 722 S17

Franklin & Ricliards.

1834. Back { ;"„'J°^\

1837I
'^iSsS.lDease&SimpsonCH.B.Co) on foot

1S39J
1847. -

3.851 jRae (H. B. Co.)
(fledging)

Ion foot f
1 boats 369 T492

A IVord or Two on the Best and Safest Xante by which to attain

a High Not them Latitude, by John Rae, M.D., LL.D., F.R.S.,

F.K.G.S., &c.—The plan proposed is that the routeby the west

shore of Spitzbergen should be taken by one, or perhaps two,

steamers similar to the fine vessels used in sealing and whaling

at the present time. That after forcing the ice "pack" at the

north-west end of Spitzbergen, a north-east course towards

Franz-Josef Land should be followed. That a depot of

coals should be placed at a convenient harbour in North Spitz-

bergen. Extracts are given from Parry's "Narrative," 1827,

pp. Id and 148, showing how open and small the ice was in

latitude 82° 45' N. The southern drift of the ice that so

obstructed the advance of Parry's boats will be no great impedi-

ment to a powerful steamer, whilst if she gets helplessly fixed in

the pack she will drift homewards with it. No well-equipped

and powerful steamer has tried this route.

JAPANESE TATTOOING
"THE last number (Heft 32, May, 1885) of the Mittheilungen
^ der dentschen Gesellschaft fiir Natur- und VUlkerkunde
Oslau'ens is almost wholly occupied by a paper of a most ex-

haustive character by Dr. liaelz, a physician in the service of the

Japanese Government, on tlie physical qualities of the Japanese.
A previous paper by the same writer gave the results of his in-

ve- ligations into Japanese skeletons. For the purposes of the

present paper he obtained numerous anthropometrical measure-

ments—about 2500—based on a scheme which included seventy-

nine measurements in the case of each individual. It is noticeable

that Broca confined himself to little more than a third of this

number, Virchow's scheme contemplated thirteen, and at the

must thirty-eight, Weissbach sixty-seven, and Quetelet, in his

anthropometry, gives eighty-two measurements. The skeleton

plan of the paper is as follows : i. Skin and hair : the colour of

the skin and its cause, artificial colouring, including tattooing,

the characteristics and nature of the hair ; 2. The physique m
general, including the carriage and gait of both .'exes, weight,

size, and growth ; 3. Measurements of the body and limbs. In

the discussion of the results set forth in this section tlie author

expresses the opinion, based on his own investigations, that in

general the value of these anthropometrical measurements is much
exaggerated by anthropologists and ethnographers.
The tattooing of the skin by Japanese, generally those of tlie

lower classes, has attracted mucli observation from Europeans,
line partly to the extraordinary elaboration and artistic skill

displayed, partly to the fact that the occupations and customs of

the class in which tattooing is most practised are such as to

render it necessary frequently to wear none but the most
' Actually two expeditions—one east, the other west.
* Dease and Simpson had to pass over about 500 miles of previously tr.aced

coast before getting to new ground, but Franklin and Richardson were on
new ground .it once on reaching the coast.

3 Of the coast, &c. , traced by Rae, 1123 miles were done by sledging,
believed to be the most laborious of .\rctlc work.

indispensable garments. This subject has never, so far as we
are aware, been examined witli so much thoroughness and care

as by Dr. Baelz. He says that among the various peoples which
have, in the course of centuries, reached a high standard of

culture the Japanese are probably the only race which have
retained generally the practice of tattooing and have brought it to a

state of highly artistic development. Up to a few years ago the

practice was so widespread that in Tokio alone there are estimated

to have been, possibly still are, 30,000 men who were tattooed.

This decoration is not confined, as in Western countries, to a

small part of the body, but it covers the whole back and a

consider.tble part of the limbs. The head, neck, hands, and
feet are never tattooed, a circumstance of importance in explaining

the practice. It was confined to the lower classes ; amongst the

better classes it was considered unworthy to disfigure the body
in this way. It was widely spread amongst the workmen in

great towns and coolies, and even to-day it is exceptional to find

an old man of either of these occupations who is not tattooed.

The objects illustrated were various : amongst the most common
were large dragons, lions, battle scenes, beautiful women,
historical occurrences, flowers, &c. Dr. Baelz states that he
never saw obscene pictures tattooeil. The colours employed are

black, which appear blue, and various shades of red. The first is

obtained from Indian ink, the usual Japanese writing inaterial,

the red from cinnabar. When a man wishes to undergo the

process he looks out in a popular picture-book some illustration

which takes his fancy, or he evolves something from his own
imagination, and goes with it to the artist. The latter makes
his arrangements, and sketches the picture on the skin. If he
is skillful at his calling he sketches the merest outline, and
straightway introduces all the details ; but if he is not so confident

in himself he first draws the whole picture on the skin. There
is no special ceremony attending the work as in some of the

South .Sea Islands, nor is there any religiotts signification what-

ever in the process. The artist uses for the purpose exceedingly

fine, sharp sewing needles,fixed firmly, four, eight, twelve, twenty,

or forty together, in a piece of w^'od. They .are arranged in

several rows ; when there are forty they stand in four rows of ten

each. The points are quite even, except when it is desired to

produce a light or dark shading, when the needles are arranged in

corresponding lengths. This combination is said to be especially

painful. The skin, at the place where the puncturing is going
en, is stretched between the thumb and first finger of the

operator, who holds between the third and fourth fingers of the

satne hand a writing brush with ink or cinnabai', as may be

required, on it. He holds the wood containing the needles in

his right hand, and, having put the colour on them, he rests the

hand on the thumb of his left hand, .-nd then proceeds with ex-

traordinary rapidity to pimcture the skin, stopping every now
and again to put on the fluid anew. Dr. Baelz counted on one
occasion ten punctures per second, and as there were ten needles

the person being tattooed received one hundred punctures per

second. The wonder is that with such speed excellent pictures,

with various degrees of shading, can he produced, but such is

the fact. A skillful operator can in this way puncture the back
or breast and stomach of a grown man in a day. A few hundred
thousand punctures are necessary for this purpose. The patient,

if he may be so styled, does not suffer so much pain as miglit be

expected. The punctures are not very painful, they tickle rather

than hurt. No blood is drawn ; a circumstance which shows
that the needles do not reach the cuticle, and which also explains

the slight pain of the operation, and the possibility of emluring

it. This, however, is not the case always, for in many parts of

the body where the skin is tender, or where a deeper shade is

required, some clammy blood comes slowly to the surface, and
the operation becomes painful. This occurs mo?t frequently at

the knees and elljows. To be well tattooed, therefore, is taken

as a sign of manly vigour and endur.ince. As soon as the sitting

is over the punctured parts are bathed with warm water, which
produces a slight pain. The colour then comes out more clearly

than before, and the patient can do as he likes. No special diet is

ordered. A few hours after the operation he often has a slight

feverish feeling, but this soon leaves him. Alter about three

days the skin scales oflf like bran, but the tattooed parts are

never irritable or sensitive, and the man goes about his work a^

usual. There are cases in which women have been tattooed, but

these are very rare. The women are mostly dissolute who allow

this to be done ; but it is said that the colours come out with great

clearness and beauty on the comparatively fair skins of wotnen.

Recently tattooing has been prohibited by law under the impression
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thai it is a barbarous custom unworthy of a civilised people.

But Japanese tattooing is so superior to that of all other nations

that European sailors are said to look forward to it as the

principal advantage in a visit to the land of tl:e Rising Sun.

This being the method in wliich the practice is carried out,

Dr. Baelz conies to discuss its oiigin and meaning. The oldest

reference we have to tattooing in Eastern Asia states that a

Chinese prince, about three thousand years ago, who was nomin-

ated heir to the throne against liis will, had himself tattooed in

order to render his succession impossible. But at the present

day the practice in China and Korea has fallen into desuetude,

while in Burmah it still appears to be in vogue. In 1S72, a man
was exhibited in luu'ope who had been a prisoner amongst the

Burmese, and who was tattooed from the cr jwn of the head to

the sole of the foot. The practice is still prevalent amongst the

South Sea Islanders and the American Indians. In his work on

the origin of writing, Wuttke see'.<s to show that tattooing is a kind

of writing ; but however correct this theory may be in the case of

the tattooed peoples known to liira, it certainly does not hold

good in the case of the Japanese. The signification of the

practice, says Dr. Baelz, amongst the latter is quite distinct from

that which it has amongst other peojjles. In the first place,

amongst the South Sea Islanders and the Indians, tattooing has

a religious, a symbolical meaning ; it is a ceremonial, frequently a

sacred process. There is nothing of this in Japan—neither

ceremony, nor other peculiar meaning ; it is done for cosmetic

purposes and for no other. Again, amongst other peoiJles

tattooing was a species of distinction ; it marked the heroes,

leaders, chiefs, of the tribe. In Japan it marks a man of the

lower classes. Elsewhere, also, the uncovered parts of the body,

such as the face, neck, hands, &c., are the favourite spots for

tattooing ; in Japan it is only the portions usually clothed which
are tattooed. It is noticeable that amongst the Ainos the tattoo-

ing takes place on the exposed parts of the body, and that it is

largely practised by women, two circumstances which distinguish

it Irom the practice amongst the Japanese, and in which the

Ainos resemble other northern peoples such as the Esquimaux,
the Ostiaks, and others. In answer to the question, What
meaning has the practice amongst the Japanese, as distinct from
other races ? the author replies that in Japan tattooing is a gar-

ment, a decoration. Various proofs of this statement are

advanced, amongst them being the following : only those parts

of the body are tattooed which are usually covered ; all workmen
do not tattoo themselves, but exclusively those whose work
causes excessive perspiration, and who can, therefore, work best

in a semi-nude state, such as runners, grooms, bearers, &c., and
amongst these the practice iirevails only with those who have
connection with large towns, where nudity would be objection-

able. Their garments are tattooed on their bodies, and they

appear clothed without clothes before the public. The peasants

are never tattooed. Again, the colours of the tattooing corre-

sponds with that of the dress ; it is the same dirty, dark blue.

This theory never suggested itself to the Japanese : they thought
that it must have come from China, and that it was a species of
punishment. It was, it is true, at one time the custom to tattoo

marks into criminals, but this was confined to a ring on the
elbow. It would not explain the spread of the practice amongst
certain classes in certain directions. Dr. Baelz's theory that it is

merely a substitute for dress, and as the wearing of clothes is

now compulsory, tattooing has lost its meaning. As for its

origin, the peoples around the Japanese, the Ainos and the
Loochooans, have practised it ; and the Japanese navigators who
travelled far and wide in the Ea-itern seas in the sixteenth

century might well have seen it elsewhere. The Jajianese dis-

covered, says Dr. Baelz, that man can paint a figure on his skin
which the rain cannot wash away, the sun witlier, or even all-

devouring Time destroy, and with their instinctive artistic skill

they gradually developed and perfected the original rude figure?

in idea and execution. At first few only wore this blue skin-

dress, but these few appeared to their companions decorated and
clothed (a tattooed person does not appear actually naked), and
as such a garment was cheap and lasting, and every man could
have it according to his own fancy, tattooing became the fashion.

It may be added here that among the Igorrotos of the
mountanious districts in the north of Luzon tattooing is also

exceedingly elaborate, although it consists rather of a series of
lines, curves, &c. , than of one large, elaborate picture. Dr.
Meier, in a paper read not long since before the Anthropological
Society of Berlin, described the Igorrotos as tattooing the hands,
arms, breast, and also part of the legs. The back is untouched

except by one tribe, A picture of the sun, as a number of con-
centric circles on the back of the hand, is the commonest object
represented. The process takes place at puberty, and is a long
one, as the punctures (which are made with a three-pointed instru-

ment which is clumsy in comparison with the Japanese needles)

become inflamed and take a long time to heal. The tattooing

of the Bariks, a tribe of Igorrotos, takes three or four months to

com ilele.

It may not be out of place here to refer to Dr. Baelz's account
of the Japanese use of nioxa, which, like tattooing, comes into his

section dealing with the skin. On the bodies of almost every
Japanese, and sometimes on every part of the body, one sees

round white spots. These are the moxa spots, produced by
burning the flesh with a species of plant, with the object of curing
some affection. This is a universal popular specific in Japan,
which is its home, although moxa is to be found used elsewhere.

It was introduced from Japan to Europe by the Portuguese and
Spaniards, and the name is Japanese. In May the leaves of the
Artemisia Chinensis are powdered and dried, and the mass cut

into small blocks or pieces. One of these is laid on the body and
set on fire, burning slowly away. At first it naturally produces a
sore, more or less deep, according to the intensity of the heat

;

soon this heals, leaving the scar for ever. The belief in the

efficacy of this process is universal, and. Dr. Baelz thinks, not

altogether misplaced, for the moxa acts much as rmr blisters do.

Moreover, from the accounts of those who have gone through the

cure, it is by no means so painful as one would anticipate from
the heroic nature of the remedy.

SCIENTIFIC SERIALS
American Jo-nrna! of Science, August.—Origin of coral reefs

and islands, by James D. Dana. The arguments recently raised

by Dr. A. Geikie against Darwin's theorj' of subsidence as an
explanation of the formation of atolls, or barrier reefs inclosing

a lagoon, are discussed and shown to be largely based on mis-

understandings of the facts. It is pointed out that local eleva-

tions within the sinking area are not evidence against a general

subsidence, such local disturbances and faults being almost

necessary concomitants of subsidence. The conclusions as to

changes of level in the large Pacific groups south of the equator

agree mainly with Darwin's views, and the subsidence indicated,

according to him, by atolls, is shown to be real, not an apparent

sinking due to change of water-level.—On the meteorite of

Tomatlan, Jalisco, Mexico, by Charles Upham Shepard. The
striking peculiarity of this stone, which fell in August 1879, is

the prevalence everywhere of octahedral crystals of nickeliferous

iron. The specific gravity of the two fragments examined was
3"47—4.43.—On the widespread occurrence of allanite as an
accessory constituent of many rocks, by Joseph P. Iddings and
Whitman Cross. From its mode of occurrence and association

the authors conclude that allanite must now be added to the

group of primary, accessory rock constituents, similar to zircon,

sphene, and apatite, though much rarer than any of these. In

some regions it appears to be quiteuniformly distributed through
certain types of rock, such as the porphyrites and allied porphy-
ries of the Ten Mile District, Colorado.— Ci-ystals of analcite

from the Pha:nix Mine, Lake Superior Copper Region, by
Samuel L. Penfield. These crystals, which occur thickly

grouped together on calcite and native copper associated with

tabular crystals of apophyllite, are of all sizes fiom minute
particles up to one centimetre in diatneter. The small ones are

simply tetragonal trisoctahedrons of the form (211), 2 - 2 ; the

larger ones are of the same form, but with the planes difierently

arranged.—On a differential resistance-thermometer, by T. C.

Mendenhall. This instrument has been devised and constructed

for the study of certain problems connected with meteorology,

especially the observation of soil and earth temperature, and the

use of which would not demand greater skill than that of the

ordinary meteorological observer. It consists essentially of

a mercurial thermometer, not unlike ordinary forms,

except that the bulb is greatly enlarged, so that the

stem may have a diameter of about a millimetre, s ill

leaving the scale tolerably open. By its means observa-

tions may be taken in less than a minute, no time beinj con-

sumed in the preparation of liquids of known temperature at the

observing station, as in the use of the thermo-junction on the

resistance coil,—-Impact friction and faulting, by George F,

Becker, The author discusses the phenomenon of "step
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faults," as described in Mr. Geikie's "Text-Book of Geology,"

p. 532, which he concludes to be not merely local, but of gene-

ral occurrence.—A standard of light, by John Trowbridge.

Objections are raised to the standard adopted at the Paris Con-
ference of 188 1-4—that is, the light emitted by a surface of

platinum at the point of solidification. A more satisfactory

standard might be an incandescent strip of platiinim radiating a

definite .amount of energy, this energy being measured at a fixed

distance, which will best agree numerically with the absolute

system of measures now universally adopted in heat and elec-

tricity.—On hanksite, a new anhydrous sulphato-carbonate of

sodium from San Bernardino county, California, by W. Earl

Hidden. This new Californian mineral has a density of 2*562,

hardness 3'—3"5, and is readily soluble in water, yielding an
abundant precipitate of barium sulphate when barium chloride

is added to the solution. The author names it "hanksite,"

after Prof Henry G. Hanks, whose name is so intimately .asso-

ciated with the mineralogy of the Pacific coast.—Mineralogical

notes, by Edward S. Dana and Samuel L. Penfield. The cliief

subjects of this paper are the analysis of a large crystal of hanks-

ite from California and an artificial crystallised lead silicate

from the Desloge Lead Company, St. Francois County, Mis-

souri.—On the amount of moisture which sulphuric acid leaves

in a gas, by Edward W. Morley.—Local deflections of the

Drift Scratches in Maine, by G. H. Stone. Traces of these

indications of secondary glaciation have been observed, especi-

ally in the Sebasticook Valley, the Belfast and St. George
River districts.—Successional relations of the species in the

French Old Tertiary, by Otto Meyer. In these, as well as

in the corresponding American formations, many animal and
vegetable species can be traced along through the succeeding

strata, the latter being apparently connected by descent with

the earlier forms. The paper is accompanied by a comparative
table of Lower, Middle, and Upper Eocene and Oligocene
forms illustrating this principle.

T/ie American Naturalist for August contains notices of

some human remains found near the City of Mexico, by
Mariano de la Barcena.—Evolution in the vegetable kingdom,
by L. F. Ward.—The relations of mind and matter, by Charles

Morris.—Affinities of Annelids to Vertebrates, by E. A. Andrews.
—The use of copper by the Delaware Indiana, by J. C. Abbott.

—Notes of recent literature, &c.

BuUcfin dc V Academic Royalc dc Bclgiguc, June.—Note on
some derivatives of tetrabromuretted hydrocamphene, by M.
De la Royere.—On certain developments of algebraic series

;

the general formulas of these developments and their application

to special cases, by M. J. Deruyts.—Researches on the action

of a beam fixed at both ends and subjected to a movable over-

charge, by M. G. Leman.—Questions of indeterminate analysis,

by M. E. Catalan.—Note on the motions of the human brain,

by M. Leon Fredericq,—A new process of vivisection for the

physiological study of the thoracic organs, by the same author.

—On the optical properties of Ludwigite(R4FeB20i„), by M.
A. F. Renard.—Determination of the coefficient of compress-
ibility for some fluids and of the variations of this quantity under
different temperatures, by M. I'. De Heen.

Rendiconti del Reale Istituto Lombardo, July 23.—On the

causes and treatment of certain ophthalmic affections (pre-

liminary note), by Dr. R. Rampoldi.—An exposition of the

third paragraph of Kiemann's memoir on the theory of the

Abelian functions, by Prof. Giulio Ascoli.—Further researclies

on the neutralising agents of the tubercular virus, by Prof. G.
Sormani and Dr. E. Brugnatelli.—Toxico-chemical affinities

and differences of gelseminina and strychnine, by Dr. C.
Raimondi.—On the phenomenon of etherification by double
decomposition, by Prof. G. Eertoni.—The mental infirmities

and last days of Torquato Tasso, by Prof. A. Corradi.—Note
on an artistic palimpsest of the fourteenth century, by Prof. G.
Mongeri.—Meteorological observations made in the Brera
Observatory, Milan, for the month of July.

Rivista Scitntifico-Industriah, July.—On the solar spots,

their origin, nature, and harmless character, by Prof. Annibale
Ricco.—Application of the telephone to the study of vibrating

columns of gas, by Prof Fossati.—A contribution to the study
of etherification by double decomposition, by Prof. Giacomo
Bertoni.—Geological constitution of Mount Vincigliata in the
Fiesoli range, by C. del Lungo and R. Cocchi.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, September 28.—M. Bouley, Pre-

sident, in the chair.—Equilibrium of the moon, by M. F.

Tisserand. In this paper calculations are submitted in support
of M. Ch. Simon's theory, supplemented by M. Poisson, that,

neglecting the excentricity of the lunar orbit, the axis of rotation

is displaced in the interior of the moon in such a w.ay as con-

stantly to oscillate in the plane perpendicular to the main axis

directed towards the earth.—Note on earthquakes, by M. A.
d'Abbadie. The author gives an account of the seismic move-
ments observed by him last winter in Egypt, where the seismo-

graph was exceptionally active. He urges a systematic study of

these phenomena in France, such as has already been com-
menced by M. E. de Rossi in Italy, and by Mr. Milne in Japan.
—Researches on the nitric cellulose substances (gun cotton, &c. ),

by M. Ch. Er. Guignet. The constituents and properties are

described of the four distinct nitric cellulose bodies hitherto

determined, all of which may be regarded as derivatives of the
cellulose C4,H4„0.,„, where 4eq., 6eq., 8eq., or loeq. of water
are replaced by the same number of equivalents of hydrated
nitric acid.—Memoir on the treatment of phylloxera by means
of the organic sulphurs and the polysulphides of ammonium
obtained by dissolving powdered sulphur in the night-soil of
cesspools, by M. J. Jullien. This treatment is described

as inexpensive, thoroughly efficient, and applicable to every de-

scription of soil.—Note on an unpublished document by Sergio

Venturi, dated February 26, 1610, on the invention and
the theory of the telescope, recently edited by M. G. Govi.
This letter, addressed by the writer to the Marquis John Baptist

Manso at Naples, is specially interesting as being anterior to

the earliest publications of Galileo on the telescope which had
just been invented by Lippersheim in Holland —Note on the

separation of liquefied atmospheric air into two distinct fluids,

by M. S. Wroblewski.—Description of two new types of con-

densing hygrometers, by M. Georges Sire. The essential

character of these hygrometers is that the moisture is precipit-

ated on a bright metallic surface without solution of continuity.

Perfect equality of temperature is secured in both instruments

by the agitation of the volatile fluid and the thinness of the

walls of the cylindric tube.—Genesis of the crystals of sulphur
in square tables (five illustrations), by M. Ch. Brame. The
author's experiments on the genesis of the square tables of

sulphur show the direct passage from the curve to the straight

line in the development of these crystals.—Morphology of

the mandibule of the hymenoptera, by M. Joannes Chatin.

This organ of the hymenopterae is shown to be perfectly analo-

gous in all its parts to that of the grinding insects.—Note on
the application of thermo-chemistry to the explanation of geo-

logical phenomena, continued ; iron ores, by M. Dieulafait.
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COMPARA TIVE ANA TOMYAND PHYSIOLOG V
Comparative Anatotny and Physiology. By F. Jeffrey

Bell, M.A., Professor of Comparative Anatomy at

King's College, London. (London : Cassell and Co.,

Limited, iSSj.)

THIS work is one of a series of " Manuals for Students

of Medicine," each of which is to be " compact and

authoritative "—" embodying the most recent discoveries,"

and also to " contain all the information recjuired for the

medical examinations of the various colleges, halls, and
universities in the LInited Kingdom and the Colonies."

On behalf of those of our readers who may be unfamiliar

with the demands of certain of the examining bodies

referred to above, it may be well to state that nothing but

a rhunie of all that is known in the subject could meet

the requirements of the case. That which the publishers

demand, and which the public therefore has a right to

expect under the conditions laid down, is an ultra-

condensed digest of all authoritative work in zoology and
physiology. Incredible though this may appear to any

one acquainted with the bibliography of the subject. Prof

Bell's manual is so far satisfactory that we cannot but

congratulate the publishers upon their choice of an

author, whose work in connection with the Journal of
the Royal Microscopical Society and the Zoological

Record render him par excellence the man for this opus

mirabilis. When it is stated that there are but 548 pp.

to the book it will be clear that it must be a vast collec-

tion of facts, little being left as to style or originality

for that criticism which the author invites. The method
of treatment, however, is somewhat novel, and in our

opinion open to comment.

The author divides his work into fourteen chapters. Of
these the first is introductory ; the second is devoted to

the Amoeba as a physiological study ; the third to "the

general structure of animals," that is, to a consideration

of the " broader characteristics of the groups into which

the animal kingdom has been divided." Those which

remain are devoted, each to one of the great systems of

organs and to development.

In estimating the value of this volume, it must be
clearly borne in mind that it is a book intended for

beginners. Chapter II. is written for biological babes,

and it will be clear to any one who reads the volume
that the author would have the student familiarise himself

with the facts in the order in which they are presented to

him. This being so, it is a pity that Chap. I. should

have been so largely devoted to the subtle details of cell-

. structure ; the beginner is lost in descriptions of the
" cytod " and the " cell," for each of which broad differ-

ences are dogmatically formulated, such as would tend to

bias the mind of the average student. Draw hard lines

by all means for the beginner, but not in such delicate

matters as these. Only by working from the known to the

unknown, can the student of science ever hope for success

;

the order of his elementary studies must be a recapitu-

lation of that in which the science itself has advanced

—

he must here begin with gross anatomy, and we believe

that to treat first of the subtle details of cell structure is

Vol. XXXII.—No. 833

to do violence to the cause of inductive science. .\ some-
what similar comment may be offered upon the manner
in which the great phyla are dealt with in Chap. III.

Having devoted nearly half the chapter to defining these,

the author proceeds (pp. 5S, 59) to deal v.'ith types of

each. He prefers to commence with the Echinodermata,
dealing thus " first of all " with the " most aberrant

"

phylum. If the Echinoderms are dismissed as a stumbling

block, why not the Brachiopods, the Polyzoa, and certain

other creatures well known to zoologists ? These are all

wisely relegated to the end of the chapter, as " groups of

animals which in the present state of our knowledge cannot

be satisfactorily placed with any of the great phyla ''
(p.

100). Just so, but why not put the Echinoderms there also

If the student is to be allowed the exercise of any judg
ment in the matter, he cannot be expected to deal with

the aberrant before he is familiar with the normal, and
more stereotyped grades of organisation.

Although the work is professedly a text-book of com-
parative anatomy and physiology, the latter branch has

suflered much in the process of condensing, necessary we
presume in order to keep the book within the prescribed

limits. At the commencement of each chapter a concise

definition of that system of organs to be dealt with com-
paratively is given, together with a brief description of

their functional activity ; but the field of comparative

histology is sorely neglected. The author neither fur-

nishes the required information on this subject, nor does

he take for granted that his readers have worked through

even the broad principles of it. The student is occasion-

ally referred {Ex. pp. 36S and 372) to Klein's " Manual of

Histology"—a fellow volume to the one now before us;

but as that work deals with the subject altogether from a

special human-anatomist's point of view, the reader is at

a loss to make much of the subtle differences in the com-
parative anatomy of, say, shells and teeth, until he knows
more precisely than he is here informed what is involved

in an exoskeleton and a tooth. Similarly, the statements

made (p. 25S) concerning the vertebrate excretory system

are altogether too brief and dogmatic. The student is

merely informed that Meso and Mclanepliros exist ; of

their adult structure he learns little or nothing, and in the

face of such descriptions of the essential structure of an
excretory organ as are given, he would be at a loss to make
much of that of the vertebrate at any rate for himself

Chapters V. and VI. are also at a disadvantage from

this curtailing of the histological portion of the subject.

The definition of the blood given (p. 181I would not

convey to the beginnt /'s mind a notion of its real complex

nature ; he would rather infer that it is merely " the result

of the process of digestion," in function "respiratory as well

as nutrient." Least successful of all the definitions given

of great systems is that (pp. 393-94) of the nervous system,

and it is exceedingly unfortunate that (p. 411) the nerves

should be described as bringing or carrying " messages."

A fascinating conception of the nervous activity this may
be, but it is a commonplace one, well known to every

teacher of physiology ; the mischief attendant upon its

use is patent, and it is highly desirable that special efforts

should be made to secure its abolition. Its adoption in

this work is therefore greatly to be regretted.

Prof Bell's book is fully up to the date of writing, and

the subject-matter is for the most part judiciously
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selected and arranged ; but in a volume where so much
of fundamental importance to the student is recorded,

we could wish to see more discretion used in the

transcription of certain hypotheses. We frequently find

the most elementary facts set down side by side with the

most daring generalisations. Nowhere is this more con-

spicuous than on p. 85, where Hubrecht's well-known

Nemertean-Vertebrate hypothesis is referred to. The
author mentions this with a caution it is true, but its intro-

duction in the manner adopted, and with the illustrations

given, is out of place. Again, a teacher is not justified in

telling a novice as a prods I'erbal in an elementary text-

book that " the Echinodermata, the Arthropoda, and the

Mollusca form (p. 84) three very distinct branches or phyla,

the common ancestor of which is to be sought for only in

a simple worm." Neither is he justified in asserting

(p. 403) without further qualification than is here given,

thai " with the exception, then, that in Peripatus and
Proneomenia, the anterior end of the nerve-cords is

enlarged into a cerebral mass, we should appear to be

able to see no essential difference between them and a

Craspedote Medusa, save in fact that the Medusa has a

complete nerve ring." Statements such as the above may
prove in the long run to be expressive of the truth, but if

introduced into a text-book, efforts should be made to

convey to the mind of the student some notion of what
they involve. The beginner is too ready to rely upon his

teacher and his text-book at all times, and the admixture
of elementary facts with startling hypotheses is—in a work
of this order—directly opposed to ihe true scientific prin-

ciple. The natural tendency to generalise prematurely

needs to be checked rather than otherwise, and if coun-

tenanced by a teacher, it must lead to fallacies greater

and more mischievous, than were those of the catastrophic

school.

There is a dangerous sketchiness about certain portions

of this work. For example, on pp. 1S5 to 193 there is

instituted a brief comparison of the great blood-vessels

in the leading groups of animals. The descriptions given

would lead one to infer that the [antennary, hepatic, and
sternal arteries of the Crustacean, and the auricles of
Mollusca, are serial homologues of the circular com-
missures of a worm (here called " transverse ") ; this is in

fact stated (pp. 186, 189) to be the case. The argument
used above applies equally well here, and we are at a loss

to imagine the state of him who, with the aid of this book,
shall try to ascertain the actual condition of these vessels

in the admittedly all-important worm.
When we reflect upon the advisability of placing this

work in the hands of the average medical student, it

must be admitted that it is not calculated to be of much
service to him during his ordinary student life, except as

a cram-book for the examination-room. The author has,

by the terms of his agreement, pledged himself to produce
a precis of all that is of first importance on the subject.

The work will be very valuable as a remembrancer and
book of reference to those who already know something
definite of the broad principles of the science, and we
conceive of it as calculated to be of especial service to

geologists and others, whose work among the "dry bones''

occasionally needs the light from within. So far as the

medical student is concerned, it must be admitted that he
is overlaught, and it is monstrous to reflect that there

exist systems of medical education, such as have necessi-

tated the production of this book as a " Manual for

Students of Medicine." The days for "signing up"
attendances on long courses of lectures upon zoology and
botany are—or ought to be—numbered ; and if, as is

most desirable, the biological leaven is to be introduced

into the medical curriculum, it can only be done to good
purpose along lines such as have been successfully laid

down, mainly by Prof Huxley.

There is undoubtedly a need of a sound elementary

book, which shall be up to date, on "the general structure

of animals," and Chap. III. of this volume supplies the

want in a measure. The paucity of certain parts of this,

however, is a serious obstacle to its adoption, for diagnoses

such as are given for the Scaphopoda (p. 82), for the

Copepoda (p. 6S), and for the Siphonophora, are of little

avail.

Taking the book as a whole, the success with which

the author has performed his task will be obvious to any

one cognisant of the immensity of the field. Small errors

cannot well be excluded from a work of this kind, but the

volume contains some which ought to be rectified as soon

as possible. For instance, there is no good ground for

stating (p. 359) that the sesamoids are " no doubt to be

explained by a reference to the primitively multiradiate

condition of the vertebrate limb," and there is something

akin to a contradiction in the assertion (p. 140) that the

teeth are " developed from cells of epiblastic origin," and

that there is "a community of origin between what have

been well called dermal denticles and what we call teeth.''

One remarkable instance of the manner in which errors

of observation may be spread and distorted in the process

of abstracting, is to be found on pp. 301 and 377, where

we read that the telson "sometimes, though very rarely

(Scyllarus), bears minute appendages'' We mention this

as the author lays stress upon it, and unless we are mis-

taken in the identity of the paper from which the above idea

has been culled,^ an attempt was merely made to show

—and that unconclusivel)'—that " the telson is a true

body segment with lateral appendages, which are modified

by cohesion and adhesion." He who abstracts cannot be

expected to verify the accuracy of every statement he

reproduces—life is too short for that—but a matter such as

the above should not have been allowed to pass. In defining

the Arachnida (p. 72) it is stated that " the mouth is never

placed so far back that any of the appendages become
antennary organs." This is but one view of a complicated

and deeply involved question, and, even should it chance

to be true in the end, it is but a deduction at the most,

and its use here as a definition is unwarrantable. This

same deduction underlies the statements made on p. 303

under a similar head, and also the insertion of the foot-

note uncalled for to p. 224. The first mention of the

"transverse processes" of the vertebra (p. 314) as "given

off" from the centrum is to be regretted, as it leads

up to a complete misunderstanding of the nature of

the component parts of the adult vertebra ; and, passing

(pp. 324-25) from a somewhat jerky description of the

vertebral column, it is doubtful how far it is wise to

usher in so complex a subject as that of the skull,

by a direct appeal to embryology. The statement

(p. 325) that the trabecute "never form more than an
' Garrod, Journal ofAnatomy and Physiology, May 1871.
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imperfect roof" in the region of the fore-brain, hardly

accords either with fact or with the characters dehneated

in Fig. 138. In deahng with another complex matter

—

the origin of the fcetal membranes—the student's attention

is abruptly transferred (p. 509) from the vitelline mem-
brane to the amnion, and that in such a manner that he

would scarcely follow what is really meant. Closely

allied is the description of the germinal layers, and we
doubt if the bare statement (p. 34) that " the outer and
inner layers undertake the functions which their position

entails on them" is justifiable.

The work is got up in good style. The technical terms

are printed in large type, but the choice of these is not

always happy; on p. 5, for instance, in describing the

movements of living protoplasm, we find the words
" stream " and "gliding " set up in large letters; while,

on p. 1 2, where the time-honoured terms '' ontogeny " and
" phylogeny " cannot well be dispensed with, neither

they nor equivalents are employed—in fact, but for the

aphorisms quoted on p. 13, the arguments used under the

head of "development" would hardly carry conviction.

Considering the nature of the book there are very few

typographical errors. The more important are : p. 49,

the description of Aspidogaster as " ("c/^parasitic ; " p.

1 38, the " iintc}ior posterior of the digestive tract ;" and,

p. 501, "the ceptialous Mollusca, such as the mussel,"

&c. The illustrations are, for, the most part, fairly good.

Fig. 1 1, representing, as it does, only one-half of an
anemone, is not easily intelligible to the reader, and the

student should be informed what the right half of Fig. 22

is intended to illustrate. Fig. 66 illustrates but feebly part

of an important subject—Mammalian odontology—which
is poorly dealt with. Figs. 36, 42, 81, 82, loi, 170, and
192, are all out of place in a work of this kind.

They convey little or no impression to the mind of

the student, and are bare schetnes such as an observer

might construct for use in his own private notebook
side by side witIt actual dtawings of tlie facts observed.

Diagrams such as Fig. loi should never be shaded up, as

if indicative of actual appearances.

To sum up. The author has successfully produced, at

immense labour, a volume, of service to those who
already possess a practical knowledge of the broad prin-

ciples of the subject. A " Manual for Students of

Medicine" it emphatically is not, except under that

atrocious and misdirected rc'gime of parrot-work not yet

extinct. For this the system, and not the author, is to

blame ; he has performed a good service, the return for

which will but ill repay him. G. B. H.

BRITISH DAIRY FARMING
British Dairy Farming. By James Long. (London :

Chapman and Hall, 1885.)

THIS very readable volume is from the pen of one who
evidently understands the highly technical subject

to which he has devoted himself. Writing upon agri-

culture has too often been attempted by mere theorists,

and as an inevitable consequence practical men have been
contented to cursorily scan and forthwith consign both

book and author to oblivion. In this department more
than in many others those who know are not book-writers

and those who are book-writers do not k.iow. Mr. Long

is happily able to exercise the discernment which comes
of knowledge in the marshalling of his facts and the

quality of his suggestions. In his introductory chapter

he gives solid statistical reasons why we should as a com-

munity endeavour to " produce more and import less," and

the subsequent chapters are devoted to a review and com-

parison of our dairy system and those of our Continental

neighbours, much to the advantage of the latter. The
genius of the English farmer does not appear to have as

yet shone into his dairy. His fields, his machines, his

cattle stalls, his animals, have each and all been the ad-

miration and the model of Europe and America. But he

pauses on the threshold of his dairy and, we may add,

his hen-house. These are, he thinks, the proper domain

of the dairy-maid or the housewife, and the farmer is

done with the milk when he has set it down at his dairy

door.

It is a case parallel with that olovec cuisine. We produce

the finest beef and mutton, but we are only too constantly

reminded of the forcible old proverb that while God sends

meat the Devil sends cooks. There is some ground for

hope that we shall, if only by force of competition, be

compelled to further elaborate our products. English

cheese is excellent, but it is lamentably wanting in variety,

and certainly is much too apt to be regarded as one of

the necessaries rather than as one of the amenities of our

daily fare. Butter-making offers fewer facilities for inno-

vation, but much requires to be done before we can suc-

cessfully compete with the butter-makers of Denmark,
Normandy, and Brittany. It is to cheese-making that

Mr. Long devotes the largest share of his space. In

England the principal cheeses may be almost told off

upon the digits of one hand ; they are " Stilton, Cheshire,

Cheddar, Gloucester, Derby, and Leicester." The two

last are, however, a little less definite than the first four,

and we do not quite see their right to continue a list so

well begun. Derby and Leicester are, no doubt, very

good cheeses, but if they are to be admitted to stand

in the same relation to English dairying as Stilton

and Cheddar, we think Mr. Long might well have in-

creased his list by adding Cutherston, Dorset-blue, North

Wilts, and other cheeses well known to thousands of

admirers. The principal English cheeses are, however,

undoubtedly the first four mentioned in Mr. Long's list,

and, with the exception of the Stilton, none of them can

compare, in the estimation of an epicure, connoisseur, or

gourmand, with the soft, rich, palatable cheeses imported

to this country under a puzzling variety of appellations.

The chief interest of Mr. Long's book consists in his

minute workable descriptions of the manufacture of a

large number of cheeses, which indeed appear to be as

numerous and xarious as are different sorts of wines.

The book is well illustrated, and the " plant " required

for carrying on the manufacture of some of the cheeses

is complicated and expensive. .Still, there appears to be

no reason why similar cheeses should not be successfully

made in England, and it is not improbable that the pro-

cesses would be further improved in English hands were

the matter once taken up.

Take, for example, Camembert :

—

" The rennet is added to the milk at a temperature similar

to that at which it is drawn from the cow : it is heated in a

tub, and a portion of the morning's milk is added to the milk
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of the previous evening. . . . When the rennet is added
the milk is gently stirred with a long spoon for two or
three minutes ; a wooden cover is then placed on each
pan, and it is left for five or six hours. . . . The curd is

then taken out by spoonfuls and put into cylindrical white
metal moulds which cost about \s. del. a dozen, and which
are open at both ends. These are previously placed upon
rush mats upon slightly inclined tables, and which have
on the lower extremity a small gutter which carries off

the whey into a receptacle beneath. . . . When the curd
has remained two days in moulds the cheese possesses con-
sistency enough to enable it to be moved with ease. Then
the left hand is placed beneath it, and, assisted by the right

hand, cheese and mould are turned, so that the top face is

placed at the bottom, in contact with the mat. At the
end of thirty-six to forty-eight hours from filling, the
cheeses are taken out of the moulds and salted. . . . When
salted, they are placed upon the wooden shelves above
the draining tables, and here they are left for two or three
days until they are ready to be sent to the hdloir."

We have quoted the foregoing passage in order to show
that there is nothing more complicated in the making of

a French Camembert cheese, nor yet so complicated, as

in the making of an English Cheddar. Whether by lol-

lowing Mr. Long's directions an English dairyman could

produce the correct type and flavour can only be demon-
strated by trial, but probably a cheese would be produced
suitable to English methods which would add to the

variety of our dairy products and find a ready market.

Mr. Long also describes the manufacture of various other

cheeses, among which are Pont I'Eveque, Livarot,

Mignot, Boudon, Brie, G^rome, Coulommiers, Mont d'Or,

Void, Suisse, St. Remy, Gervais, St. Marcellin, Jour iac,

Gex, and a large number of others, the mere mention of

which would occupy more space than we can spare.

Mr. Long has certainly contributed a handy text-book

which it is hoped will find its way among and be studied

by dairy farmers.

John Wrightson

OUR BOOK SHELF
Chain Cables and Chains. By Thomas W. Traill, C.E.,

R.N., the Engineer-Surveyor to the Board of Trade.
(London : Crosby Lockwood, and Co., 1885.)

In the volume before us we find the business of chain
cable-making in its several branches well explained and
illustrated ; nor does the aim of the author end here.
There is information given which is most useful to sur-
veyors and inspectors, and we recommend all who have
to deal either with the manufacture, inspection, or
testing of chain cables to study the work. The
volume contains many well-executed plates, showing
good, bad, and indifferently-formed links, &c., for various
kinds of cables, also tables of the best dimensions of each
part of each link and shackle used in cables from 7- 1 6th
to 2j inches, the dimensions being given in decimals to
two places, and also calculated to thirty-second parts of
an inch. We find also exact copies of certificates given
by the several public proving establishments, seven plates
in all, more than one example being quite unnecessary,
varying as they do only in colour and the name of the
town in which the establishment happens to be.

After a few pages giving an outline of the general
manufacture and the methods of welding the links, we
have a long historical chapter of the early uses of metallic
chains, in which we are told that their uses date back to
the time of Pharaoh and King Solomon ; but it was not
until 1 80S that chain cables were used on board ship ; at

this time a chain cable was used in a vessel called the
An7i and Isabella, of 221 tons, built at Berwick, and
owned by Joshua Donkin. This cable was made by
Robert Flinn, in North Shields, perhaps the first artificer

in chain cables. In the year 1S33 the first machine for

testing iron cables in a Government yard was put down
at Woolwich, and in 1S34, although chain cables were
almost in general use, the rules of Lloyd's Registry only
specified the length, and it was not until twelve years
afterwards it was part of the surveyor's duty to see that

they had been properly tested. The author gives a very
interesting account of the progress of manufacture and
general adoption of iron cables. We then find the various

Acts of Parliament pertaining to their use given in full.

All public proving establishments are now under the
management of Lloyd's Committee.
The method of proving chain cables is as follows :

—
From every length of 15 fathoms of the cable to be
proved a piece consisting of three links is taken and sub-

jected to an appropriate breaking-strain. If the piece so

selected fail to withstand such a breaking-strain, another
piece of three links is taken from the same 15-fathom
length and tested in a like manner. If the first or second
of such pieces withstand the breaking-strain, the remain-
ing portion of the 15 fathoms of cable is then subjected

to the tensile strain. If it is found that after the applica-

tion of the tensile strain the cable is without defects or

flaws, it is then stamped as proved with the distinguishing

marks of the proving establishment ; on the other hand,
should the cable fail to stand the appropriate tests, it is

rejected. Mr. Traill condemns the overtesting of cables,

considering that the material is injured by so doing, and
we agree with him in saying :

—" A moderate test is all

that is not detrimental. Proving the iron from which the

cable is made, and breaking a sufficient number of samples,

is what can and should be done to prove the actual quality

and reliability of a chain."

The volume does great credit to the publishers, being
well printed on good paper. We can safely recommend
this work to all in any way connected with the manufac-
ture of chain cables and chains as a very good book.

United States Coast and Geodetic Survey. Determination

of Grazity at Stations in Pennsylvania, 1 879- 1 880.

Appendix No. 19. Reportfor xZZ-},.

This appendix is a portion of the Annual Report of

the U.S. Survey, and contains the pendulum observations

made in 1879-iSSoby Mr. C. S. Peirce at three stations

in Pennsylvania—namely, at the Alleghany Observatory,

at Ebensburg, and at York. The observations form part

of a series undertaken in connection with the Geodetic
Survey of the United States. A Repsold reversible pen-

dulum was used and oscillated /// vacuo, using various

kinds of supports. .At York a series of experiments were

made to determine the eftect of the flexure of the support.

It appears from a previous report (.Appendix No. 14 of

18S1) that Mr. C. S. Peirce maintained against MM.
Plantamour and Hirsch in Switzerland, that the oscilla-

tions of the support have a marked effect on the time of

oscillation of the pendulum, and he accordingly under-

took an exhaustive series of experiments to prove his

point, and to measure the allowance to be made. The
experiments given in Appendix No. 19 are only a small

portion, and are in fact re-published from Appendix
No. 14, with some few corrections. The question was
disposed of in Appendix No. 14, and it was clearly shown
that the flexure of the support ought to be taken into

account, and it is evident, therefore, that the stiffness of

the support is of vital importance. Experiments were

also made at York to determine the relative value of the

method of transits and a method of eye and ear coin-

cidences invented by Mr. Farquhar ; the method is not

described, but appears to be far less accurate than the

method of transits. The effect of substituting steel
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cylinders for the usual knives was also tried, and every

care taken to prevent the inclusion of dust, but the results

were very unsatisfactory.

The results obtained are as follows :

—

Length of second's pendulum reduced to sea-level at the

equator.

Alleghany Observatory

Ebensburg
York

0-9909384
o'99io672
0-991015

At Alleghany, the effect of a valley was not taken into

account, as there was no topographical survey available
;

the necessary correction will slightly increase the above
value.

LETTERS TO THE EDITOR
[ The Editordoes not hold hiuiselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return

^

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible other^vise to insure the appearance even

ofcommunications containingintenstirigand novel facts.'\

The Presence of the Remains of Dicynodon in the
Triassic Sandstone of Elgin

In my address to the Geological Section of the British Asso-

ciation I was fortunately able to announce a discovery which is

of the very greatest interest both to geologists and biologists.

As this discovery was made only a few days before the com-
mencement of the meeting at Aberdeen, and after the draft of

the address was in type, it does not appear in your columns ; I

will therefore ask you to insert this note upon the subject.

Visiting the "Cutties Hillock" quarry near Elgin early in

September, I found that the workmen had recently obtained a

new specimen of a reptile, in which the head was preserved. On
examining this I found that there were clear indications of two
large canine teeth in the upper jaw with permanent pulp cavities.

These characters and the general form of the skull left scarcely

the smallest doubt in my mind that the remains must belong to a

reptile closely allied to Dicynodon. From the examination of a
photograph which I submitted to him, my friend Dr. Traquair
was able to fully confirm this conclusion, and to lay a pre-

liminary note on the specimen before the Geological Section at

Aberdeen. I hope that ere long he will be able to give a com-
plete description of it.

As Dicynodonts have hitherto been only found in South
Africa, in India, and in the Ural Mountains, this discovery is

an exceedingly important one. Seeing that doubts have been
expressed concerning the Triassic age of the South African
deposits, the occurrence of the very characteristic African form
in the Trias of Western Europe is an important link in the chain
of evidence by which these beds have been con-elated. It is

interesting, too, to be able to point out that the sandstones of

Elgin, concerning the age of which such a great amount of

controversy has taken place, have now yielded reptiles belonging
to no less than foi4r orders—namely, the Lacertilia, the Croco-
dilia, the Dinosauria, and the Dicynodontia. J. W. JUDD

An Earthquake Invention

While on a visit to the Melbourne Observatory I saw
Nature of July 2 containing two letters from Prof Piazzi

.Smyth, intended to expose a piratical attempt on the part of a
"B. A. man" to adopt an idea of Mr. David Stevenson with
regard to the construction of houses to withstand earthquake
motion. The publication of the first of these letters is at the
request of Mr. D. A. Stevenson. Tlie piracy referred to by
Prof Smyth is a brief note in a paper w ritten by myself. My
name is at the head of it (see Report to the B.A. 1S14). Prof
Smyth complains that I have not taken notice of a paper written
some twenty years ago by Mr. D. Stevenson. I regret to say that I

am not acquainted with that paper, and how Prof .Smyth expects
that I should be when living 10,005 miles away from collections

of European books, I fail to see. I am, however, acquainted
with very much relating to aseismic or aseismatic tables, and if I

made reference to the work of Mr. David Stevenson, I must

necessarily have referred to the work of others. As every

report which I have hiiherto written for the British Association

has been in the form of notes which have subsequently been

expanded in special papers, an historical account of aseismic tables

would have been out of place. Prof Smyth is apparently only

acquainted with the work of Mr. D. Stevenson. Under the

head of aseismic tables I include ball and plate seismographs,

the lamp tables in certain Japanese lighthouses, two model

houses which I constructed in Japan, together with the model

lighthouse spoken of by Prof Smyth, and my own dwelling

house. All of these involve the same principles, and they only

differ in their dimensions.

"(i) Ball ar.d Plate Seismographs.— Oi these seismographs I

have constructed several types. At the time of an earthquake,

in consequence of acquiring a surging movement, they fail to

give reliable records. They have been independently invented

and described as original by many. Mr. Briggs, of Launceston,

Tasmania ; Dr. Verbeck, of Tokio, Japan ; Mr. T. Gray, of

Glasgow ; Mr. V). A. Stevenson, of Edinburgh, &c., have all been

authors of such instruments.

Mr. D. A. .Stevens m recently figured and described his form

of seismograph in the pages of Nature. If we overlook certain

mechanical defects in this instrament, as, for instance, attaching

a recording index to the edge of the "steady plate ' rather than

at its centre of inertia, the resemblance of Mr. Stevenson's con-

trivance is strikingly like a seismograph the photographs and
descriptions of which e.xisted in several societies and libraries in

Britain prior to the appearance of Mr. Stevenson's invention.

After reading Mr. Stevenson's description I did not ask for the

publication of an "interesting" and "well-put" letter, accus-

ing Mr. Stevenson of having appropriated the ideas of others,

but I furnished him with copies and references to papers in the

Transactions of the Seismological Society and other periodicals

where mention was made of this type of instrument.

(2) Lamp Tables.—As I have been an officer in the Public

Works Department of Japan for the last ten years, where I have

every facility of knowing what the performance of the lamp
tables at the lighthouses has been at the time of severe earth-

quakes, I trust that some credence may be given to what I may
say on this subject. When I last made inquiries about these

tables, I found that they were all regarded as failures and one

and all had been clamped. If Mr. Stevenson would like to

have details respecting these failures I shall, on my return to

Japan, have great pleasure in making them public.

Mr. Mallei, in his " Palmieri's P^etuvius," very distinctly

states that he was consulted by J/r. Stez'enson respecting the

jfapanese structures, and thit the principles indicated by him
{.Mallet) werefolloived out in their construction.

As Mr. Mallet is dead, perhaps Mr. Stevenson or Prof

Smyth will kindly enlighten us as to the meaning of this

passage. Although I have made seismology a speciality for

some years, I must confess that I am as yet in the dark as to

who was the first inventor of the aseismic joint. To me it

appears that there have been many inventors.

(3) Models.—My first model was about as large as a good-

sized dog keimel. For a short-y&-c\oA oscillatory movement the

hou^e resting on its rollers remained at rest. Prof Smyth
speaks of Mr. Stevenson having imitated earthquake moti ^n by

the blows of a sledge-hammer. Although Prof. Smyth regards

the blows of a sledge-hammer as an admirable illustration of

earthquake motion, any one acquainted with the true nature of

earthquake motion would decline to recognise Mr. Stevenson's

te't as any test whatever.

(4) Building.—The only building placed on free foundations

with which I am acquainted is the one I have erected in Tokio.

At first it rested on balls, and, like Mr. Stevenson's lamp tables,

it w as for certain reasons a failure. Now it rests on spherical

grains of cast-iron sand. It is now astatic, and I regard it as a

success. At the time of an earthquake the motion outside the

house is usually about six times what it is inside. A description

of it will be found in the Reports of the British Association for

1885.

From what I have now said it will be clear that I have no

desire to claim the authorship of the aseismatic joint. Detailed

reference to the obscure and manifold authorship of what has

hitherto proved a failure would certainly have been out of place

in the report to which Prof Smyth has referred.

Had Messrs. Stevenson and Smyth been acquainted with the

nature of earthquake motion, a few of the more important facts

in the history of the ball and plate joint, and the details of the
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failure of the tables in the Japanese light-houses, I feel sure that

much of the objectionable innuendo to which I have been sub-

jected would never have been penned. John Milne
s.s. VVaihora, Hobart, Tasmania

P.S.—The above has been written whilst at sea, and I have

neither had opportunity to refer to books or papers. On my
return to Japan I shall be g'ad to continue the history of the

ball and plate joints, should it be required.

Tremble-terre du 26 Septembre, 1885

TJne seule secousse a ete constatee le 26 Septembre a oh. 5Sm.

du matin ; elle a ete composc'e de 2 a 3 oscillations, de direction

variable suivant les localites. Le centre de la secousse a ete

dans le milieu du Valais, oil son intensite a ete appreciee comme
tres-forte, mais oil il n'y a cependant jias eu de degats materiels

;

il faut lui attribuer le No. VI. de I'echelle qui evalue en di.'c

degres I'intensite des tremblements de terre.

La secousse s'est etendue vers le nord jusqu'a Schwenden et

Zweisimmen dans le Siminenthal, a Chateau d'Oex, Aigle et

Yvorne ; dans les Alpes vaudoises elle a ete foit bien sentie

dans les vallees de rAven9on, de la Gr)'onne, de la Grande-eau,

et de la Savine. Dans tout le reste du canton de Vaud le

tremble-terre semble avoir passe inaper9U, tandis qu'il nous est

signale de deux localites fort distantes, Geneve et Nidau \ il est

cependant probable que la secousse de Nidau a precede de

quelques minutes la grande secousse du Valais ; d'apres un

observateur tres precis la secousse de Nidau a eu lieu a oh. 53m.

En meme temps que le sol de la Suisse etait ainsi ebranle, les

appareils tres delicats de Tobservatoire sismique de Rome, qu

avaient ete en repos les jours precedents, ont signale des vibra

tions du sol vers i heure du matin ; et dan^ le meme niiit im

violent tremblement de terre ravageait la ville de Nicolosi pres

de Catane en Sicile. F.-A. Forel
Merges, 8 Octobre

Larvae of Cerura vinula

Last year I was rearing up some larvK of Cunira vinula, the

Puss Motli, from the egg, and I determined, while I had the

chance, to write a life-history of them.

On examining the egg closely I found a small hole in the

apex of each, and I thought at the time that this was probably

caused by ichneumons, and therefore I laid the eggs by in a

small box that I might capture the ichneumons when they made
their appearance. Great was my surprise, then, when I found

that the young larvce came out as usual.

I therefore determined to get some more eg^s and to find out

whether this hole in t'le apex was caused by the mandibles of

the larva inside, but I found that the larva did not emerge by

this hole, but by a fresh one made in the side of the egg. And
I find that all Puss Moth eggs have this hole in the apex.

I am now hoping to get some eggs of moths belonging to the

same family (e.g. Cerura farctda and bifida] to see if they also

are perforated in this way. I should be much obliged if any

one who has got any of these eggs would kindly let me know
whether this is the case.

This hole reaches through the shell of the egg, but is covered,

on the inside (of the egg) with a thin tissue, like that which is

found in birds' eggs.

I have carefully examined several scientific books, but have

been unable to find this fact mentioned ; therefore I should be

much obliged if any one could throw a light on this mysterious

fact.

I unfortunately have none of these eggs to forward as

examples ; but, as they are pretty common in May :'nd June on
poplar trees, I have no doubt that such of your readers as are

interested in the subject will be able to examine them for them-

selves. Cyril B. Holman Hunt
Draycott Lodge, Fulham, October 9

Pulsation in the Veins

I All quite satisfied that the pulsatory movement in the veins,

to which my former communication referred, is not in any way
abnoriral, as suggested by Mr. Williams (p. 466). In a// cases,

without exception— and they have been a good many— in which

I have had opportunity for the observation, the minute visible

evidence of the pulsatory .action has been present, and I have

invariably been able to count the pulse of the individuals, as in

the experiment detailed in my former letter.

The mirror experiment was tried on my own hand. And a

medical friend who applied the sphygmograph in the usual way
informed me that my pulse was free from any abnormality.

It is to be borne in mind that the pulsatory indications with

which my paper is concerned are exceedingly minute and would
escape the perception of nine persons out of ten—requiring an

eye educated to appreciate very minute differences of shade and
colour. I do not think that the bristles or sealing-wax thread

which a correspondent (p. 437) kindly suggests, or even the

orthodox sphygmograph would have a chance of effectually

exhibiting them. I say shade and colour : for when a vein free

from turgidity, and not sensibly altering the smooth surface of

the skin, is seen only by its blue track, a modification of the

tint is perceptible (to an educated eye) ; and the blue varies in

intensity with the pulsatory action, sufficiently for the success of

the pulse-counting experiment. J. Hippisley
Stoneaston Park, October 4

Stonehenge

I.N Nature, vol. xxxii. p. 436, R. Edmonds associates

Stonehenge with the metonic cvcle, and quotes from

Diodorus Siculus, whom he says flourished about 44 B.C.

Would not the latter part of the first century A.D. be

more accurate? He gives in his extract from Diodorus

Siculus a quotation from Hecatseus, whom he confuses with

Hecatjeus of Miletus, when it was Hecatseus of Abdera to

whom Diodorus referred. Hecatreus of Miletus flourished about

500 B.C., and Hecatreus of Abdera about 300. Mr. Charles

Elton, M.P., in his " Origins of English History," gives the very

same extract, and says that " We cannot admit that the work of

Hecatreus is on the subject of Ancient Britain," and estimates

its value in the following extract from the works of an eminent

Polish scholar (Lelewel, Pythe'as, 45) :
" Hecatee a public un

fameux ouvrage dont le titre decele une vieille idee poetique

rajeunie sous sa plume. ' Elle devait s'allier aux nouvelles

decouvertes et y prendre une place eminente au detriment

de la science et du bon sens. Hecatee, enumerant tous

les etres myste'rieux de la geographic septentrionale, en-

richit leur nomenclature d'une riviere Scythique receni-

ment trouvee en Orient par le conquerant, qu'il a appelee

Parapamisos ; et plus encore des promontoires et des iles Celt-

iques, qu'il a probablement puisees dans les relations veridiqucs

de Pytheas pour les entrelacer dans les plages superboreennes."

1 he quotation from Diodorus is from his second book, but

the whole of this se.ond book is dedicated solely to a descrip-

tion of .'Vsia ; and it is not until the fifth book is reached that

he describes the British Isles, and with a very considerable

degree of accuracy. (See Fergusson's "Rude Stone Monu-
ments," p. 8).

I do not think, either, that "Nine Maidens" is simply an

abbreviation of "Nineteen Maidens," for, like "Nine Ladies"

of Staiit. n Moor, in Derbyshire, it is a memorial circle.

Stone Henge, moreover, is much more probably a memorial

circle, as its original name implies—" Stan Hengis "
; and com-

memorates the massacre of Vortigern's chiefs by Hengist in

462 A.D. The RoUright circle probably commemorates the

victoi7 of Rollo over Eadward, circ. 913, whilst Avebury and

Hakpen (520), Kit's Coty House (455), Long Meg and her

Daughters (508-520), Stanton Drew (508-520), Arthur's Table,

Arbor Lowe, Cumrew, Salkeld and Mayborough commemorate
some of the victories of Arthur. That this is reasonable may
be mentioned the facts that coins of Claudius Gothicus (270

.\. D. ), Constantine the Great, Constantine junior, and Valent-

inian have been found at one or other.

Milverton, Leamington Sand. S. Stanley

The Forecasting of Barometric Variations

In a paper published in the Journal of the Royal Meteoro-

logical Society, vol. x., p. 219, 1884, I pointed out that during

a series of years the barometric variations in Western India

had presented certain features which, had they been known at

the beginning of 1876, and, indeed, at the beginning of 1872,

would have made it possible to have calculated with a consider-

able degree of precision and reliability the general course of the

barometric variations from 1872 up to 18S3, in some cases three
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months, and in some cases even twelve months beforehand. The
facts brought forward in that paper were of such a nature that,

as will be readily understood, I wished very much they could be

found to occur generally. But it was undoubtedly better to restrict

their application to the area and period dealt with in the paper.

It having been shown, however, that at one period and over a

certain area quantitative relations had existed between previous

and subsequent barometric variations, it is natural to suppose

that quantitative relations may be found to exist at other periods

and over other areas also. The question arises, Can the facts

brought forward in the above-mentioned paper serve as a guide

to future investigation ? I think to a certain extent they can.

The paper pointed out that there was a remarkable approach
to an annual symtuetry in the abnormal variations of the baro-

meter in Western India during many of the years under observa-

tion. It supposed that this symmetry would have occurred

every year during that period had it not been masked by
larger variations of another character ; and it was mainly by
acting on this supposition and noting the departure from
symmetry in any given year, and by considering that departure

as being an index of the variation that was about to come, that

the position of the barometer in the subsequent year was calcu-

lated. The paper attempted to explain the occurrence of this

annual symmetry in two ways: (l) By supposing it to be a

constant phenomenon connected with the annual double oscilla-

tion kno\\'n to be present in the normal barometric curve ; and

(2) by supposing it to be a chance phenomenon, characterising a

phase in the march of barometric variations, and persistent

during the period dealt with, but not necessarily to be found in

any other period. After further reflection I am inclined to

believe that the latter is the correct explanation.

And here I think may he a guide to future investigation. It

seems very likely that barometric variations may always be
passing through phases which are persistent for several years.

And, during the continuance of each phase the abnormal baro-

metric curve will necessarily approach more or less to a certain

annual type. In the cases dealt with in my paper that type

chanced to be of a symmetrical form, sufficiently remarkable to

strike the eye at once. The regularity of its form made it com-
paratively easy to be dealt with. An irregular type would of

course be less easy to recognise and less easy to be dealt with.

But it is obvious that if sucli types do exist and persist for several

years in succession, then, by catching the type as the barometric

phase comes in and by noting the departures from it each year,

in a manner similar to that adopted with the symmetrical type I

had to deal with, these departures may serve also in a similar

manner as indices of the coming variations. Of course the

methods of calculation would have to be purely arbitrary and
specially devised for each barometric phase. If barometrical

curves would yield to strictly mathematical methods, the problem
of season-forecasting could be regarded as in a fair way of being
solved. But it has never yet been found possible to resolve

them entirely into regular periodical oscillations ; and I believe

they will always have to be arbitrarily dealt with.

Melbourne, July 21 A. N. Pe.\kson

Transmission of Sound

Ii\ connection with the subject of mechanical telephones,

which has been occupying public attention lately, there is a note
by Mr. Miller in a recent number of Nature, regarding cer-

tain experiments made in 187S on the propagation of sound.

With reference to this. Prof. Wernhold, of Chemnitz, writes to

me, saying that as early as 1S70 he had shown that human
speech could be transmitted very distinctly through stretched

wires or threads, and mentions that the results of his researches

were published in an article on " The Transmission of Human
Speech through an Iron Wire," in Carl's " Repertorium fiir

Experimental Physik," Band vi., Serie 168. As your corre-

spondent will probably like to refer to this, may I ask you to

kindly publish this letter ? W. E. Ayrton
Central Institution, Exhibition Road, London, October 12

Are there Rabbits in the Western Islands ?

Prof. Thoruld Rogers in his interesting book on " Work
and Wages" mentions the relatively high value of rabbits in the

thirteenth century, and suggests that they were then a recent

introduction to England. It is well known that several islands

on the west coast of Scotland have no rabbits upon them—for

instance, Kerrera, which seems to point to the same conclusion.

It would be interesting to know whether this is really the fact or

not ? Herbert Ellis
112, Regent Road, Leicester, October 4

THE HELL-GATE EXPLOSION
PROB.ABLY the largest chemical mechanical experi-

ment ever thought of was successfully performed
last week in New York Harbour by the removal of the
obstruction known as Hell Gate, or Flood Rock, a con-
siderable-sized island, as stated by the papers, about nine
acres in extent, in Long Island Sound. The agent em-
ployed for this immense engineering work is a preparation
or preparations of nitro-glycerine, and there is no doubt
that this is the only explosive compound which could
have been used for the purpose on account of the very
enormous quantity required and the peculiar nature of the

explosion of this substance. All the compounds or prepira-
tionsof nitro-giycerine produce by explosion what areknown
as local eftects only, as distinguished from gunpowder,
the effects of which are much more gradually developed
on ignition, but extend, owing to the slower and larger

wave of disturbance, to a much greater distance. The
legitiiTiate use of nitro-glycerine is for purposes such as

this, where a disruptive action is required.

The operations leading up to the final explosion have
been some years in progress. They have consisted in

forming a system of tunnels at a considerable depth
under low-water level in the solid rock, and the charging
of these tunnels with dynamite and mixtures known as
rackarock, of nitro-glycerine with compressed gun-cotton.

Twenty-four galleries were driven through this island,

some of them 1200 feet long, and these were intersected

by some forty-six others. These tunnels were about lo

feet high and S feet wide, and the roof of rock above
them varied from 10 to 25 feet in thickness. The quantity

of rock to be removed by the explosive was about 275,000
cubic yards, the quantity removed by tunnelling being
about 80,000 cubic yards. A good deal of trouble has
been occasioned during the course of the mining work
by fissures, which have had to be stopped by
wooden plugs in most instances. The explosive was
charged into holes drilled into the roof and supporting,

walls and pillars at different angles, with a view to dis-

rupt the strata of rock as much as possible.

The holes to be charged were about 9 feet in length and
2i inches in diameter. The holes were charged first with

the blasting gelatine or rackarock and filled to the ends
with a dynamite cartridge, to which the detonator and
electric wire were attached. In all fourteen thousand!

cartridges of a total weight of fourteen tons were em-
ployed. Near observers describe the explosion as being
accompanied by a dull roar, but with only the slightest

shaking of the ground, even at a moderate distance. An
immense quantity of w'ater was bodily raised up to heights

estimated variously at 150 to 200 feet.

The results, as far as can be ascertained, are very

satisfactory, the rock having been very thoroughly

broken up, so that it can easily be dredged away.
After the example of an experiment on this scale,

carried out without the least accident, perhaps it may
occur to those in authority that we have on our own
coasts dangerous rocks, not of the extent of Flood Rock,

which might with immense advantage be similarly

"chemically" removed.
Had gunpowder been the only explosive available, at

least five times the quantity by weight of the nitro-

glycerine preparations used in this experiment, would
have been necessary and the results would not have been

by any means so local or perhaps so satisfactory.

After this the engineer may find it to his advantage to

cultivate more the acquaintance of the chemist and his

products than has been hitherto the case.
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^UBMARINE DISTURBANCE
'X*HE following is an extract from the Meteorological
-' t log kept by Capt. R. J. Balderston on board the

ship Belfast

:

—
li " On December 22, 1S84, at about ten minutes to 3 a.m.,

local ship's time, or 2 id. igh. 6m. Greenwich mean time,

the ship Belfast, of Liverpool, was shaken by an earth-
quake which lasted from about 75 to 90 seconds. The
vessel at the time was in latitude 34° 34' north and longi-

tude 19^ 19' west, the island of Madeira bearing true S.E.,
distant 145 miles.

" The shaking of the ship was accompanied by a loud
rumbling noise, which, as heard from the cabin, resembled
the sound which would be made by the rolling of large,

empty, iron tanks about the decks, but which, as heard
from the upper deck and in the open air, was as that of
not very distant thunder, and it appeared to fill the whole
of the air.

" I did not hear the commencement of the thunderous
sound, and cannot say on what compass-bearing of the
visible sky it commenced, but it travelled rapidly through
the air and towards the S.W.

" The vibration of the vessel and the noise were greatest
during the first 50 or 60 seconds ; the former then died
gradually away and ended in the very faintest tremor,
while the latter, as it travelled south-westward through the
atmosphere, died out with a low roar as it appeared to

sink beyond the horizon.

"The helmsman found the steering-wheel much shaken
as he held it, and in the cabins and cook-house, tin ware,
crockery ware, and other light articles were rattled about.
"This little earthquake occurred three days prior to the

commencement of the earthquake which caused so riiuch

loss of life and property in Spain.
" Meteorological Office, October 9

"

THE BOTANICAL GARDENS IN fAVA
TOURING the last few years so many useful and im-
-'-^ portant improvements ha\'e been made in the

botanical gardens at Buitenzorg and Tsi-Bodas that it

might not be amiss if the attention of the readers of

Nature were again drawn to these valuable seats of
systematic and philosophical research.

On entering the gardens at Buitenzorg the stranger is

at once struck with the wealth and luxuriance of the

vegetation he sees, the great height of the trees whose
trunks and branches are in many cases covered with
heavy creepers, the dense copses of the different species

of bamboo, the eccentric-looking screw-pines and the
handsome palm trees ; but the scientific observer is also

struck with the care that has been taken to arrange all

these many varieties of tropical plant life in, as far as

possible, their systematic order, and that each specimen
has its scientific, and in many cases its Malay name also,

clearly and distinctly printed on a little board by its side.

It is not difficult for any one to find his way about the

garden, and in a very short time he can discover the par-

ticular family or group of plants which he may desire to

study. Many families have probably more representa-
tives in these gardens than in any in the world. The
Sapatacea;, for instance, so rarely seen in Europe, are
here represented by a great variety of genera and species,

and the Palmaceje, the Rubiaces, the Burserace;e, the
Orchidacea;, and other families have now a large number
of rare and interesting representatives.

The herbarium which is attached to the garden con-
tains a large collection of dried plants and seeds collected

together from the many e.xpeditions into the little or
unknown parts of the archipelago and from other sources.

Attached to the herbarium there is a comfortable and
convenient little library which contains most of the
mportant botanical books and journals.

The laboratory, which, thanks to the energy of Dr.
Treub, the director, is now completed, is a large, lofty and,
for these climes, particularly cool room, and is well fitted

out with reagents and apparatus for carrying on botanical
research. The generous invitation which Dr. Treub has
issued to naturalists and to which the attention of the

readers of N.VTURE has already been directed has at-

tracted several scientific men of dit^erent nationalities,

and some excellent research has already been made in

this laboratory.

When I arrived in Buitenzorg Dr. Treub was at Tsi-
Bodas ; so, after spending a few days in study in the

gardens, I made the journey across the mountains to pay
him a visit. The road from Buitenzorg to Tsi-Bodas
crosses the Poenchuk Pass and is full of interest and
beauty. On the way the traveller passes quite close to

tho Talaga Werner, the crater of an extinct volcano which
is now filled with water, and forms a most beautiful little

lake hidden in the dense foliage of the mountain slopes.

The path from the road to the lake is through a dense
wood of fine forest trees, and amongst the undergrowth
is found many fine shrubs and plants which are not found
in the low-lying country beneath.
The gardens at Tsi-Bodas are situated on the slopes of

the Gedeh Mountains, at an altitude of 5000 feet, and
here I found Dr. Treub at work in the comfortable little

house which is attached to the gardens.

From this spot a very wide range of vegetation may be
studied, from the rich and varied vegetation of the plains

to the interesting vegetation of the Gedeh and Pan-
geranso peaks, at an elevation of 10,000 feet. In the

gardens themselves a very fine collection of Coniferae

from America, China, Australia, and other parts of the

world has been got together, and spaces have been cleared

for the growth of the various species of Eucalyptus,
Cinchona, and other plants. Year by year the surround-

ing forest is being encroached upon by these gardens to

make room for new importations. I was extremely sorry

that I could not prolong my stay at Tsi Bodas, but 1 had
to return to Batavia to catch the Molucca boat. I saw,

however, enough to convince me of the great importance
of these gardens for the advancement of our botanical

knowledge and the great opportunities they afford for

research into all branches of the science.

I need hardly say that the climate in this region is e.x-

tremely pleasant and invigorating, and the neighbouring
village of Sindanlaya is much resorted to by Europeans
and others whose health has suffered on the coasts or

low-lying districts of the Archipelago. At Buitenzorg

the climate is by no means unpleasant or unhealthy, but

as it lies a few thousand feet lower than Tsi-Bodas, it is

naturally a good deal warmer ; but I am assured that

several Europeans have worked there for several years

without feeling their health the least bit affected.

It is hardly necessary to add that every one who has
come over to Java to work in these gardens has been
amply repaid for the time spent in the long journey over

the sea, for the insight which can be gained here into

what tropical botany really is is one which can be gained

nowhere else in the world so well, and leaves an impres-

sion which is not likely to be forgotten in a lifetime.

Batavia, July SYDNEY J. HiCKSON

ON CERTAIN NEW TERMS OR TERMS USED
IN A NEW OR UNUSUAL SENSE IN
ELEMENTARY UNIVERSAL GEOMETRY.

Point, Line, Plane, Space, Extension

ALINE may as usual be understood to mean a right

line unless the contrary is stated.

Representable extension will comprise the concepts

corresponding to the first four terms above written. So
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understood, the term a space is susceptible of a more
precise meaning than is usually attributed to it : its

intrinsic ecjuation is given by Cayley's theorem of squared
distances. It is a homaloid or flat of the 3rd as a plane
is such of the 2nd, a line of the ist, and a point of the

ze7'o\.\i. order.

The phrase space of the \th order ought accordingly to

be superseded if we would avoid using the same word in

two different senses

—

i.e. in a wider and narrower sense.

Extension of the \tJi order is the proper expression to

take its place, and so in general we ought to speak of

extension of any given order n, and drop the phrase
space of ^-dimensions.

Fissure, Plasin^ Enclosure

A figure may e.xist in extension of any order. When
pervasively limited by homaloids, simple and closed, I

had proposed to give to it the provisional name oi plasm,
but Dr. Ingleby has supplied me with the more appro-
priate, or at least more simple, term, enclosure.

On the number and nature of simple regular enclosures
in extension of any order, consult a remarkable memoir
by Prof. Stringham* of the University of California
(formerly of the Johns Hopkins University), in the third

volume of the American Journal of Mathematics.

Homaloid, Flat, Niveau, Absolute Measure of Distance

Homaloid, the term long ago introduced by the writer

ofthis note, //(i/, suggested by the late lamented Clifford, are
now well understood, and need no new explanation ; but
it is well to bear in mind the intrinsic equation which
serves to define them to wit
A homaloid in extension of the nth order \% definable by

means of an equation of the second order (naturally

e.xpressible in the language of determinants), in which
(«-|-i) points are the standards of reference, and the

squared distances from these of any other point in the
homaloid are the coordinates.

Observe that the squared length is the absolute measure
of distance between two points. The distances of each
from the other are not equal but opposite quantities

differing in algebraical sign.

A Jiiveau is a very convenient term to signify the
homaloid of the lowest order that can be drawn through
a given point-group and is always unique ; the order
of the homaloid which is the niveau to a group of« points
cannot exceed n - \.

Curves, surfaces, &c., of the ist, 2nd, and ?;th !;ind.

A plane (or simple) curve is of the first kind ;
" a twisted

curve," " courbe gauche," or a curve in extension of the

3rd order, of the second kind, and in general a curve in

extension of the «th order is a curve of the («— i)th

kind.

Similarly we may define a simple surface as one of the
first kind, and a surface in extension of the «th order as

one of the {n — 2)th kind ; and so in general a figure of

variety i t (/ being l for a curve, 2 for a surface), in exten-
sion of the order n, is one of the {n — i)ih. kind.J

• Mr. Stringham, a native of "the bloody land " of Kansas, studied
mathematics and fine art under Peirce and Norton, at Harvard, obtained a
fellowship at the Johns Hopkins University, and completed his studies under
Klein in Leipsic. In his memoir he has given perspective drawings of the
bounding solids about a vertex of the regular figures in quaternary extension,
such solids being supposed to be previously rotated round the verte,x into the
same space, which of course may be done just ai the bounding planes about
a vertex of a regular figure in ternary extension may be rotated round that
point into the same plane.

t A curve may be called a one-dimensional, a surface a two-dimensional, a
solid a three-dimensional continuum and, and so on. Thus a solid is to a
space what a surface is to a plane and a curve to a right line.

t The ortiinary systems of geometry, whether Euclidian or Non-Euclidian
(Ultra-Euclidian would be the more correct term), contemplate figures as
contained in homaloids of some order or another ; but this limitation has an
empirical origin, and is not an essential ingredient of the pure theory of
form ; for instance, a cur\-e, i.e. a ujtidiitten^ionat continuum, may, and in

general will, be such as cannot be contained in a homaloid of any number of
ions whatever ; it might be said that the order of its niveau \n=,Mc\v

infinite ; but this would be a mere verbal quibble—the right view

Cmve, Locus, Assembly, Envelop, Environment

A curve is that which is common to a locus of points
and an assemblage of tangents ; the locus is the envelop of
the assembly, and the assemblage the environment of the
locus.

Lines and Points

A line may be used in the double sense of a locus or

direction. In the latter signification an Euclidian or
objective line is the union of two lines running in contrary
directions and an analytical line is a half-line, a " semi-
droite," meaning, of course, a half-Euclidian line.

So a point may mean either a position or an infinite

assembly of lines (containing or) contained in it ; used in

the latter sense, it might temporarily be termed a pencil-

point.

There are half or split points, as there are half or split

lines. Thus the infinite extremities of the asymptotes to

a hyperbola are half-points, the union of two of them
being the correspondent to a single point in any ellipse

of which the hyperbola is a perspective image.

Coordinates, Homogeneous and Correlated

Homogeneous systems of coordinates may be distin-

guished into absolute and proportional.

In the former the absolute magnitudes of each are

material, in the latter their ratios only.

Also into direct and inverse.

Direct coordinates are measured by given multiples of

the distances of a variable point from fixed homaloids ;

inverse by given multiples of the distances of a variable

line, plane, &c., from fixed points.

Correlated systems of direct and inverse coordinates

are those in which my "universal mixed concomitant"
(Clebsch's connex) ^x -{- t]y + ^z {for greater clearness I

confine myself for the moment to a particular diagram-
matic case) equalled to zero expresses a line whose inverse

coordinates are $, 17, C, when these are made constant and
a point (pencil-point) whose direct coordinates (when it

is regarded as denoting position) are x,y, z when these

in their turn are made constant.

If the distances of a point from the sides of the triangle

of reference are /, m, n, and of a line from the angles of

the same triangle X, fi, v, and if the direct coordinates

being cl, dm, en, and the inverse ones y\, 8fi, ev, and the

distances of the angles from the sides/, q, r—
Cyp = dSq =eer.

I, m, n ; X, /i, c are correlated systems.

If /' ni }i' p' ; /, m, n, p the direct coordinates of two

corresponding points in a homography are connected by
the Matrix iJ/ and V \i v i^' ; X, /x, i/, tt (the inverse coor-

dinates of two corresponding planes of the same homo-
graphy) by the Matrix M' , then if the two systems of

coordinates are correlated, M and M' will be opposite

matrices.*

Of course the like will be true in extension of all

orders : thus ex. gr. in the case of a plane if for a given

homography
V : al \- bin -\- en

: : m' : dl -\- em -\-fn
.: 11'

: gl -\- hm -f- kn
Then

X' : {ek -fh) \^{fg- dk) y. + {M - eg) v

.^ : {ch - bk) X + {ak - eg) ^i + (bg - ah) v

:: v : {If - ce) \ -\- \ed - af) n \- (ae - bd) v

being that it is sans niveau. The radical distinction therefore is not

between the common Euclidian geometry and its generalisation (the so-

called Non-Euclidian) but between the Homaloidal and the Anhomaloidat

geometries.
* In other words, for two point line, point-volume, &c., schemes homo-

graphically related, employing correlated systems of proportional co-

ordinates, the matrix which serves to express the relation between the direct

coordinates of the first scheme and those of the second may be taken the

transverse of the matrix which does the same between the inverse coordinates

01 the second and those of the first. This is an important and as far as I am
aware a new theorejn.
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provided that /, ///, n ; \, fi, v are correlated systems of

coordinates.

Images : Reciprocals or Polar Reciprocals

It is very convenient to speak of any function which
equated to zero expresses a figure as an image * of such
figure ; thus ex. gr. ^.r + ?;/ + f? may be spoken of as an
image of the line |, r], f and of the point x,y, z.

A curve being the concept common to a locus and an
assembly (the common ground, so to say, of the existence

of each of them), will be capable of being imaged in

terms of either direct or inverse coordinates. If the two
coordinate systems are supposed to be correlated (as they
ought always to be) then any two homogeneous functions

which are reciprocal, or, let us say, conjugate to one
another (each in common parlance the polar reciprocal o{

the other) will be images—the one of the curve under its

aspect as a locus, the other of the very same curve under
its aspect as an assemblage.

Reduced Perpendicular Distances

An extremely convenient system of homogeneous co-

ordinates of a point is where each coordinate is the

distance from one of the boundaries of the fundamental
enclosure divided by the distance of that boundary from
the opposite angle. Such coordinates may be termed
coordinates of reduced distance or reduced coordinates

;

they are analytically defined by their sum being unity.

If a, b be the two vertices which correspond to the co-

ordinates of reduced distances, the squared distance of
any two points, x,y, z, . . . ; x ,

y' d , . . .\x\ extension of

any order is capable of being expressed by the formula
'S,{ab)-{x — x) (y - y), which, as far as I have been able
to ascertain, is nowhere stated in the books, except for

the case of trilinear coordinates.

Exchangeable Figures

Two figures indistinguishable from each other by any
of their internal properties, but incapable of occupying the
same place (such as the left- and right-hand glove or shoe)
have received the very awkward and misleading name of
symmetrical figures ; I propose to call them exchangeable
figures, inasmuch as in the nature of things, as they are
in themselves (without regard to the limitation of the

human faculties), they may be made to pass into each other's

places by a semi-revolution about a suitable homaloidal
axis.

T/ie Point-Pair at Infinity, Lines and Planes of Null

It has been already shown in these columns that the
" absolute " in a plane has full right to be called the
point-pair at infinity, in analogy with the received ex-

pression of the line at infinity, and those w'ho have con-
sidered what has been here stated under the head of
reciprocity will see good grounds for admitting that the line

at infinity ought to be regarded as a complete line, i.e. as
made up of two analytical " semi-droites."

Every line through either half of the absolute besides
the property of being infinitely distant from any point in

the finite region may be termed a line of null, in the
sense that the distance between any two points in such
line is zero.

In like manner any plane touching the absolute in ex-

tension of the 3rd order, besides being infinitely distant
from the finite region, is in the same sense a plane of
null; in it, form is divorced from content, for a figure of
any shape bemg described upon such plane, its content
will be nil.

Pluri-duality : Containing and Contained

In extension of i dimensions each continuum of X

dimensions stands in a relation of reciprocity to one of

* When an image is given, its object is absolutely determined, but not
may Le magnified or diminished at wiil by the

introduction of*

i-\-i dimensions, the total number of these- "dual-

ities " being
^"+1

when / is odd and — when / is even

being its own reciprocal). It is very convenient in

connecting reciprocal geometrical statements to ignore
the difference between (and to regard as exchange-
able and equi\alent) the terms containing and contained
in as applied to heterogeneous continua ; indeed the
ordinary distinctive use of these words suggests an
erroneous conception ; as ex. gr. of a line being made
up of points or a plane of lines. A point may be said to

contain every line or plane which passes through it, and
a line every point which lies on it, and every plane which
passes through it : as an example of this extended locu-

tion the order, rank, and class of a surface may be defined

as follows—viz. the order and class as the number of its

point and plane elements respectively contained in any
given line ; the rank as the number of its line elements
contained in common by any given point and plane which
contain one another.

A plane-section of a surface is the totality of its point-

or line-elements contained in a plane and similarly a
pomt-section (an enveloping cone), the totality of its

plane- or line-elements contained in a point : hence in-

differently the class of any plane-section or the order of

any point-section of a surface is its rank.*

J. J. Sylvester

NOTES
All the five French academies will celebrate by a banquet

the ninetieth anniversary of the foundation of the Institut, which

was established on Octobar 25, 1795, by the Conseil Legislatif

and Directoire Executif of the French Republic. The actual

organisation is not quite the same as the original, great altera-

tions having been made in 1814, and only partially abolished on

subsequent occasions.

The death took place last month of General J. J. Baeyer,

President of the Central Bureau for European Tiiangulation and

of the Royal Prussian Geodetic Institute. General Baeyer had

reached the age of ninety-one years. A biography of some length

will be found in the Astronotnische Nachrichten, No. 2687.

M. Robin, a member of the Paris Academy of Sciences and of

the French Senate, died last week. He had devoted his exertions

to microscopy, and was professor to the School of Medicine.

* The word spread, to signify an unlimited e.\panse of discontinuous
points and so used by Dr. Henrici, is, I am informed, originally due to the
late Prof. Clifford. In ignorance of this fact, on hearing that Henrici had
been attacked for his use of the word, I stated my belief that it must have
been borrowed from my use of it to signify a limited portion of a tissue of
equi-spaced points, such as that which is turned to so profitable account in my
constructive theory 0/partitiotis in the American Journat ofMathematics.

I did not know at the time that Clifford had used the word, nor that Dr.
Henrici's treatise preceded by several years the publication of my memoir
above referred to. This erroneous oral statement seems to have found its

way by some more or less circuitous channel to the Cjlumns oi \\iit Saturday
Review in a notice of a criticism, by Mr. Dodgson, of Dr. Henrici's geo-
metrical manual in the Scientific Series. Dr. Ferrers (the Master of Caius
College, Cambridge) was the first to apply a spread to demonstrate in-

tuitively a celebrated arithmetical theorem of reciprocity due to Euler.

Mr. Durfee a quarter of a century later led the way to a further and more
pregnant use of the same by showing how to trisect a symmetrical spread
b:'unded by two right lines and a broken line into a regular square and
two quasi-triangular appendages, to which I superadded the notion of
mult seeling it into a succession of angles. Another pupil of mine at the

Johns Hopkins University (Mr. Ely) has laid the foundation of a new
theory of partitions, by studying the various modes of decomposing a soiid

spread of discontinuous points ; his memoir on the subject is to be found in a
recent volume of the A tuerican Mathematical jfoumat.
By means of the trisection method I obtained inter alia a new expansion

of (i — -rc)(i - x-z) .... (i — x^s), which, on making z unity and « infinite

leads immediately to Euler's celebrated pentagonal-power series, and other
results of a totally novel kind by the multisection method : so that a spread
may justly be regarded as a potent instrument or magical mirror for extending
old and bringing to view new truths in the Tvo«rft'r/rt«(/ ;0f partition and
elliptic-function series.
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By invitation of the Lieutenant-Goveraor of the Isle of Man
Prof. Boyd Dawkins recently visited that island in order to

report on its antiquities and the best means of preserving them.

The result is given in a short communication to the Lieutenant-

Governor, in which Prof. Dawkins indicates the present con-

dition of the various classes of remains. He points out what

should be done for their preservation, and advises that the island

Legislature should pass an Act similar to the "Ancient Monu-
ments Act" of the "neighbouring islands" of Great Britain

and Ireland. The advice given by Prof. Dawkins is sound, and

it is creditable to the Lieutenant-Governor that he has shown so

much intelligent zeal in the matter. We are glad to note that

he intends to follow up his action by introducing a bill into the

Council with a view to carrying out Prof. Dawkins's recom-

mendations.

The last publication of the Japanese Meteorological Obser-

vatory which has reached us contains the monthly summaries

and monthly means for 1884, and is accompanied by forty-one

maps, showing the isobars, isotherms, and prevailing winds.

These volumes must demand unusual care on the part of the

compiler, for they are printed in Japanese as well as English,

and contain a mass of meteorological data of all sorts. We
obsei-ve that three new stations have been added during the

year, one in the north of Yezo, and the other, which should

prove a valuable station, is at Fusan, the port of Corea recently

opened to Japanese trade. This constant annexation of new
territory by the Tokio Meteorological Bureau is to be highly

commended.

A RECENT issue of Cosmos contains an account of the Jesuit

establishments at Zikawei near Shanghai, the meteorological

publications of which have frequently been noticed in Nature.
The central establishment of the Jesuits in China is at Funkadoo
in Shanghai, but about six miles away at Zikawei (Siccawei)

they have a large adjunct, containing their schools, an orphanage,

and a college. In the course of its existence the place has been
twice sacked, but it was again rebuilt. In 1870 the fathers

began with the rudiments of a meteorological observatory, of

which Father Dechevrens was the founder, and has been to the

present moment the director. Gradually, by purchase and by
presentations from various Governments, the observatory became
tolerably well equipp'id, and it is now a magnetic and meteoro-

logical station of the first order, making with excellent instru-

ments observations on atmospheric pressure, temperature,

humidity, evaporation, rain, winds, solar radiation, terrestrial

magnetism in its various manifestations, &c. It issues a monthly

Bulletin containing the observations, and a rhiime and discussion

of the meteorological events of the month. Thanks of the

numerous missionaries scattered over the neighbouring provinces,

who correspond with the director, the peculiar atmospheric

movements in the China seas are beginning to be understood.

Quite recently (as mentioned at the time in Nature) he has

taken advantage, with the assistance of Sir Robert Hait, of the

Telegraphs, to establish a regular daily weather service, for the

benefit of mariners. The observatory is situated in a vast plain,

where the horizon alone stops the view, and where atmospheric

movements are not complicated by ranges of hills, A tower

33 metres in height has been erected, and the Beckley anemo-
meter, constructed in 1SS4 by Munro, of London, is placed on
a platform 7 metres higher. The observatory has gone on
developing year by year, and there is little doubt that it will

soon include in its field astronomical observations. The Bulletins

are printed at the mission printing-press, which is included in

the establishments at Zikawei, the printers being young Chinese.

The monthly Bulletins form a considerable volume at the end of

the year, and that for 1884, which has lately been issued, is the

tenth in the series.

With regard to the new star in Andromeda Dr. Sophus
Tromholt relates the following curious story in a Norwegian
journal:—"When the interesting discovery had been maie in

1877 that Mars was accompanied by two moons, it was shortly

afterwards pointed out ihat Swift, in 'Gulliver's Travels,'

relates that the Liliputian astronomers had discovered the two

satellites (Voltaire, too, in a work in which he describes the

experiences of two terrestrial beings on Mars, says that they

saw the two moons unknown to mundane astronomers, but he

has probably borrowed the idea from Swift). A similar

remarkable proof that poets may also be prophets in astro-

nomy has just come to light with regard to the new star in

Andromeda. In the Hungarian periodical Zwi'wf;/ /V^bWjr for

1851 is a story by Maurus Jokai, the celebrated author, in which

he refers to this star. Jokai makes an old Malay (?) relate that

the Evil Spirit, Asafiel, revealed to King Saul and his sons the

star in the nebula, and predicted that those who could not see it

should perish in the impending b.attle. The Malay also reveals

the star to his li teners and describes its position so accurately

that there cannot be any doubt of the Andromeda nebula being

the one referred to, although it is not named. The story,

according to Jokai, rests on a biblical or Jewish legend. On the

writer of these lines asking one of the greatest living authorities

on biblical research whether the bible contains any reference to

the point, he is informed that there is absolutely no such refer-

ence in that book, and that it is hardly possible that the nebula

is mentioned in any Jewish legend. It is first mentioned by a

Persian astronomer of the tenth century, and was first discovered

in Europe in 1612. It would be exceedingly interesting to

ascertain whether any Jewish tradition has preserved the men-

tion of a star in the .Andromeda nebula, as from this might be

concluded that the new star is a variable one with a long period.

I intend to inquire of Jokai whether his story is founded on any

tradition or only an outcome of the author's im.igination, but

even should the latter be the case the story is a very curious

one."

Algology is becoming a favourite science with some Russian

botanists. After the valuable researches of Dr. Gobi on the

algae of the Gulf of Finland, several memoirs have been pub-

lished by MM. Reinhardt and Rishavi on those of the Black

Sea, and we find now in the last issue of the Memoirs of the

Novorossian Society of Naturalists (ix. 2) an elaborate paper, by

M. Reinhardt, being contributions to the morphology and classi-

fication of the Black Sea alg£e. The paper is the first of a series.

Following Bornet and Thuret's example given in their " Notes

Algologiques," the author publishes his observations on separate

species, without awaiting the time when he will be enabled to

publish a more complete work. In the morphological part of

his paper, M. Reinhardt discusses the development of afew Chloro-

phylleK, and enters into more details with regard to some of the

Cyanophycese, and especially the Pha'osporcie (the conjugation

oi Eclocarpus siliculosus and the growth ol Sphuehiria). As to

the RhodophyceK, only short remarks, especially as to pores in

their external covering, a e given. The chief attention has

been devoted, however, to the BaciUariacea;, and the paper

contains a good deal of new observations on the structure of

gelatinous colonies, the structure of the cell and its proto-

plasmatic parts, and the auxospores. The systematical

part will appear in a next issue. The paper is accompanied by

eleven tables engraved in Germany.

The same volume contains a very interesting paper on the

development of Rotifers, by the Director of the Sevastopol

Zoological Station, Miss Pereyaslavtseff. This subject has been

rather neglected until now, and M. Zaleski's paper on the

history of the development of the Brachionus urceolaris could not

be considered as a complete solution of the question. Miss
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Pereyaslavtseff's method differs from most of those hitherto

recorded : she does not select one or another phase of develop-

ment as being the most important, but, placing several Rotifers

and Lepadellfe under the object-glass of a micoscope, she

waited until one of them would lay an egg, and the development

taking about three days from the beginning of the segmentation

until the issue of the new animal from the egg, she observed it

continually throughout the first thirty to thirty-five hours, with

only short interruptions of two to three hours in the observation

of subsequent phases. This method has of course its incon-

venience by preventing sleep for two nights. It cannot be

applied also to those Rotifers which live an errant life. These

last do not survive confinement, and must be kept in watch-

glasses until they lay their eggs, which l?st are then brought

under microscopic investigation. Ten different species were

studied in this way, and proved to undergo the same develop-

ment, so that Rotifer injlata has been given as a type of the

development of the egg. The stages are all figured in forty-

eight drawings on a plate accompanying the memoir.

The same volume contains, moreover, three papers on geo-

logy : one by M. Sintsoff, on Tertiaiy fossils from Novorossia,

being a description of the following new species : Anodonta

unioides, Scrobicularia tillinoidcs, Ervilia minu'.a, Nerithia

pseudo'Grateloiipana^ and several others formerly described ; it

also contains a list of the fauna of the intermediate Ponto-

Sarmatian deposits of the region. Another, by M. Miklashevsky,

gives some information on the Government of Tchernigoff ; and

a third, by M. Andrusoff, deals at length with the geology of the

Kertch peninsula, and throws some new light on the confused geo-

logy of the Crimea. It appears from the author's researches that

the Tertiary deposits of the Crimea may be subdivided into the

following : {a) the true Congeria: deposits (Pontri), consisting of

iron-bearing clays, equivalent in West Europe to the deposits of

Hidas and Arpad, and of limestones, sandstones, and nn-'-

equivalent to the Dreissena triangularis deposits of the Vienn 1

basin, the D. rostriformis deposits of Ploeshti and the upper

Siebenbiirgen deposits ; {If) the Ponto-Sarmatian intermediate

group of the Kertch limestone, equivalent to the lower Sieben-

biirgen deposits
;

{c) the Sarmatian group, equivalent to the

same of Roumania, Turkey, and Austria-Hungary ; and {d) the

Upper Mediterranean, equivalent to the Leythakalk, the Badiier

Tegel, &c. It would result from the above, and from what is

known about South Russia and the Crimea, that during the older

Miocene period both were a continent. Later on they were

invaded by a sea penetrating from the west, and a narrow gulf

limited in the south by the Yaiba hills, extended towards the

East. During the Sarmatian epoch the subsidence continued,

followed soon by an upheaval towards the end of that period,

which upheaval led to the formation of narrow, less settled bays,

like those we see now on the Kuban, at the place formerly

occupied by the Sarmatian Gulf.

The Garner and Science Recorder's yournal is the title of a

new scientific monthly, edited by Mr. A. Ramsay, and pub-

lished by W. E. Bowers, Walworth.

A Society for the Advancement of Science has been formed

in Bergen, numbering about a hundred members, the President

being Dr. Danielsen.

Mr. Arthur S. Pennington's Manual of British Zoo-

phytes, to be published immediately by Messrs. L. Reeve and
Co., will include not only the Hydroida but also the Actinozoa

and Polyzoa found in Great Britain, Ireland, and the Channel
Islands. The same publishers announce an illustrative volume
of "Collections and Recollections of Natural History and
Sport," by the Rev. G. C. Green.

We have received the sixteenth annual Report of the Norfolk

and Norwich Naturalists' Society, forming part I, vol. iv. of

the Transactions. Amongst the published papers is a presi-

dential address by Mr. Francis Sutton, F.C.S., on the nitrifica-

tion of soils by means of minute living organisms ; and the same

gentleman also contributes a most valuable paper on the

varieties of sugar, natural and artificial ; Mr. Horace B. Wood-
ward, F.G.S., gives a paper on the earthquake of April, 18S4,

which made itself so severely felt in the counties of Norfolk and

Suffolk ; Mr. F. D. Power, who visited the Norfolk coast

during the period of the autumnal migration, in his " Ornitho-

logical Notes from Cley and Blakeney," shows the wonderful

influx of birds, some of which are generally supposed to be of

the greatest rarity, which takes place on the eastern coast at

that period ; am:)ngst Mr. Power's list of rarities occurs the blue-

throated warbler, of which he says he must have seen from

eighty to one hundred individuals, and the barred and ictarine

warblers. Mr. J. H. Gurney, jun. , also contributes some valu-

able facts beaiing upon the vexed question of migration, for the

obser\'ance of which the Norfolk coast is so favourably situated.

Mr. Southwold furnishes his usual review of the herring fishery

from the ports of Yarmouth and Lowestoft, from which it

appears that the enormius number of 505,005,600 fish were

taken by the fishermen using those two ports ; the same gentle-

man also contributes a paper on the white-beaked dolphin, a

Cetacean which has been procured on several occasions on the

east coast. The "Ornithological Notes" of Mr. Hy. Stevenson.

F.L. S. , are in continuation of a series extending back for many
years ; and a most interesting memoir of John Scales is contri-

buted by Prof. Newton, forming one of a series of memoirs of

naturalists of whom the county of Norfolk has since the com-

mencement of the present century produced so many notable

examples.

An experiment has recently been tried at the Inventions Ex-

hibition Aquarium by Mr. W. August Carter with a view to

discovering how far fish are prone to sleep. After close ex.amina-

tion he found that amongst freshw.iter fishes the roach, dace,

gudgeon, carp, tench, minnow, and catfish sleep periodically in

common with terrestrial animals. The same instincts were

found to actuate marine fish, of which the following were

observed to be equally inlluenced by somnolence—viz. the

wrasse, conger eel, dory, dogfish, wrasse bass, and all species of

flat fish. Mr. Carter states that, so far as he can discover, the

goldfish, pike, and angler fish never sleep, but rest periodically.

Desire for sleep amongst fish varies according to meteorological

conditions. Fi<h do not necessarily select night-time for

repose.

The specimens of fish collected for the International Ichthyo-

logical Museum, which is being formed by the National Fish

Culture Association, now number about 500. They include

many rare fish as well as those of extraordinary growth and

formation. Many of the specimens are the finest to be seen in

London, having been specially caught for the Association by

qualified ichthyologists and agents. The work of setting the

fish out in glass jars is now being commenced, and it is hoped

to be able to exhibit them to the public shortlj'.

We have received the third and concluding part of Dr.

Hann's paper before the Berlin Academy of Sciences on the

temperature of the Austrian Alps. The tables contain monthly

and yearly averages of temperature for 3S2 stations in the

Austrian Alps and the neighbourhood reduced to the true

(24-hour) average, and to a thirty-year period (1851-80). Of

the stations 277 were below 1000 metres, 88 lay between 1000

and 2000, while 17 were over 2000 metres in height. The data

obtained at all these stations over a period of years are here

worked up and arranged. The present part contains over l6o
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pages, so that the whole paper would make a considerable

volume dealing with temperatures in the Alpine regions of

Austria.

M. d'Abbadie begs us to state that the earth-tremors obser\'ed

in his apparatus {Nature, vol. x.xxii. p. 568) about two miles

north of the Spanish frontier coincided with the many earth-

quakes in the south of Spain. There were no such phenomena

in Egypt.

The additions to the Zoological Society's Gardens during the

past week include a Bonnet Monkey (Macacus sinicus 6 ) from

India, presented by Mr. L. C. Phillips ; a Ring-tailed Coati

(Nasua rtifa S ) from South America, presented by Lieut. W.
F. Tunnard, R.N. ; a Black ViMahy (Halmahtriis ualabatus S)
from South Australia, presented by Mr. R. E. Wootton

Isaacson ; a Javan Cat [Felts javanensis) from Java, presented

by Capt. T. H. Franks ; a Puma (Felis concolor 6 ) from South

America, presented by M. Rodolfo Aranz ; two West Indian

Rails {Aramides cayenmnns) from Brazil, presented by Mr. J.

C. Fraser; a Levaillant's Amazon {Chrysoiis Inaillattti) from

Me.xico, presented by Mr. H. D. Astley, F.Z.S. ; a Silver

Pheas.ant (£'«//o;-a»«w nyct!icmeriis)'irom China, presented by

Mrs. James ; three Robben Island Snakes {Coronella phocartirn),

a Hoary Snake {Coronella cana), a Elaps [Elaps hygiie),

a Reddish Pentonyx {Pelomedusa siibrufa) from South Africa,

seven Geometrical Tortoises
(
Testitdo geonietriea) from the

Orange River, South Africa, presented by the Rev. G. H, R.

Fisk, CM. Z. S. ; a Rose-crested Cockatoo (Cacattia moluccensis)

from Moluccas, deposited ; a Blue and ^'ellow Macaw {Ara

araraitita) from Trinidad, received in exchange ; eight Summer
Ducks [CEx sponsa, 4(} 4? ) from North America, purchased ;

a Bennett's Wallaby {Hahnaturus bennetti ? ), born in the

Gardens.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 188s, OCTOBER 18-24

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here
employed.)

At Greenwich on October 18

Sun rises, 6h. 31m. ; souths, llh. 45m. g'gs. ; sets, i6h. 59m. ;

decl. on meridian, 9° 47' S. : Sidereal Time at Sunset,
l8h. 48m.

Moon (two days after First Quarter) rises, I4h. 51m. ; souths,

2oh. om. ; sets, ih. 17m.* ; decl. on meridian, 10° 27' S.

Mercury ... 6 37 ...
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However, we find that Erathosthenes, Posidonius, and other

learned Greeks, who flourished between one and two centuries

before our era, were in possession of ideas concerning the figure

and position of the terrestrial globe which do not differ irate-

rially from those of the modern geographer. They had con-

siderable knowledge of the great wide sea, a clear perception

of the diurnal recurrence of the tides, of their monthly cycles of

variation, and correctly ascribed these changes to the influence

of the moon. They speculated on the circumnavigation of the

globe, and thus anticipated by many centuries the project of

Columbus of sailing direct from Spain to the Indies.

During the century immediately preceding the Cliristian era,

and during the dark and middle ages, there was a large acquisi-

tion of information with respect to the superficial extent of the

ocean. But, when we look back on the history of knowledge
concerning our planet, there is to be found no parallel to the

impression produced in men's minds and conceptions by the

discovery of America, and the circumnavigation of the world,

a few years later, by Magellan and Drake. The influence of

these events and the great ideas associated with them, can be

traced throughout the literature of the Elizabethan pe riod ;

Shakespeare appears to have had the mental picture of the

great, solid, floating globe continually before him. His spirit

seemed
'.... bl jwn with restless violence round about

The pendant world."

To the great mass of people the circumnavigation of the globe

was the practical demonstration that the earth was swung in

space, supported alone by some unseen power ; it was the con-

clusive proof of its globular form—a fact which must be regarded

as the fundamental principle of all scientific geography.
The rage for geographical explor.ation which set in after the

discovery of America brought the phenomena of the ocean into

greater prominence, but the science of the sea can hardly be
said to have commenced till the seventeenth century, when
Hooke and Boyle undertook their experiments as to the depth of

the sea and the composition of ocean water ; and several

naturalists gave descriptions of the animals and plants inhabit-

ing the shallow waters surrounding the laud. During the

eighteenth century there was again a large acquisition of know-
ledge concerning the ocean, for the navigator was busy with the

study of the winds, currents, and tides ; while the two Rosses

with other explorers and scientific men made mo~-t praiseworthy

endeavours to investigate tlie greater depths of the sea during

the fir.-t half of the present century.

The vast abysmal regions of the great ocean basins, however,

lay all scientifically unexplored, when about twenty years ago
their systematic examination was undertaken by expeditions

sent forth by our own country and by the Governments of the

United States, Germany, Italy, France, and Norway.
It is not easy to estimate the relative importance of the events

of one's own time, yet in all probability the historians of the

reign of Victoria will point to the recent discoveries in the great

oceans as the most important events of the century with respect

to the acquisition of natural knowledge, as among the most
brilliant conquests of man in his struggle with nature, and
doubtless they will be able to trace the eflect of these dis-

coveries on the literature and on the philosophic conceptions ofour

age. A mantle of mystery and ignorance has been cleared away
from the eleven-sixteenths of the earth's surface covered by the

ocean, and in its place we have much definite and accurate

knowledge of the depths of the sea. The last of the great out-

lines showing the surface features of our globe have been boldly

sketched ; the foundations of a more complete and scientific

physiography of the earth's surface have been firmly laid down.
This evening we will endeavour to pass in review some of the

chief phenomena of the great ocean basins, and attempt to bring

before you some of the more important results arrived at by tlie

many distinguished men who have been engaged in oceano-
graphical researches during recent years.

If it be remembered that the greatest depth of the ocean is

only about five miles, and that the height of the highest mountain
is likewise about five miles above the level of the sea, while the

globe itself has a diameter of 8000 miles, the comparative insig-

nificance of all the surface inequalities of the earth is at once
forced on our attention. A circle 66 feet in diameter having on
its surface a depression of one inch ; or a globe one foot in

diameter, with a groove on its surface one-sixtieth of an inch in

depth, would represent on a true scale the greatest inequality, of

mountain height and ocean deep, on the surface of the earth.

Misconceptions often arise, and erroneous conclusions are fre-

quently arrived at when these proportions are not rigidly borne in

mind. But, unimportant as these surface features m.ay appear when
viewed with reference to the diameter of the earth, or to the
superficial area of an ocean several thousand miles in extent,

still to the geologist and physical geographer the elevations and
depressions, foldings and dislocations, vertical and lateral, which
form these inequalities are truly gigantic, immense, profound ;

and the more they are studied the more do they appear to be
the result of changes taking place in a very definite and orderly

manner in the course of the earth's developmental history.

Allow me to direct your attention to the maps representing

hemispheres of the earth drawn in equal surface projection.

The continental land of the world is coloured black, the abyss-

mal regions are coloured red, and between these two there is a

border or transitional area which is uncoloured.

You will observe that the dark-coloured masses of continental

land are, at some one point, more or less closely connected with

similar masses ; there is usually a place where adjacent masses

are not separated by oceans of very great depth. A traveller

might almost jotirney from any one point in these regions to any

other without once losing sight of land. If an exception must

be made to this statement it is in the case of New Zealand and
the Antarctic Continent, for the Challenger s dredgings, which

brought up masses of schist, gneiss, granite, sandstone, and com-

pact limestone along the borders of the ice-barrier, show beyond
all doubt that there is a mass of continental land at ihe south

pole, but, since it is buried beneath perpetual snow, its exact

extent is a matter of conjecture.

The surfaces of the continents are everywhere cut into cliffand

gorge, mountain and valley, and are continually undergoing a

process of disintegration. Water, frost, ice, sudden changes of

temperature, are ever tearing the solid rocks to pieces, rivers are

transporting the fragments diwn to the ocean, or carrying away

the solid earth in solution ; the bulk of this material is deposited

in the areas bordering the continents—the uncoloured areas on

the maps—there to form rock-; which may once again become

dry land. Sooner [or later the whole of the continents would

in this way be reduced below the level of the waves, were not

other forces at work producing elevation. Such forces there

are, and they are probably more potent than the disintegrating

and transporting forces, since there are many reasons for be-

lieving that there is now more dry land than at any other period

of the earth's history.

The continents have an average height of about 900 feet

above the level of the sea ; they may be regarded as elevated

plateaus occupying five-sixteenths of the earth's surface.

The abysmal regions of the earth, represented by the red colottr

on the maps, occupy eight-sixteenths, or one-half of the earth's

surface, and have an average depth of three miles beneath the

surface of the waves. The greate.-t depths in the Pacific are to

the south and east of Japan, where there are abysses of over

five miles ; and in the Atlantic the greatest depth is to the north

of the Virgin Islands, where there is a depression of a little

over four miles.

From all we yet know of these abysmal areas they have not a

diversity of peak, gorge, mountain, and valley comparable to

those which are met with on land ; they are fundamentally areas

of deposition. It is true that the close soundings of telegraph

engineers appear to show that in some cases there may be steep

cliffs in the shallower depths of the ocean in volcanic areas ; yet

the general aspect of the abysmal regions must be that of vast

undulatin-J plains, interrupted here and there by huge volcariic

cones, with slopes at a very low angle. When these cones rise

above the surface they form volcanic oceanic islands. When
they rise nearly to the surface they are, in the tropics, often

capped by coral atolls ; but many of them are far beneath the

waves and are covered by a white mantle of carbonate of lime^

the dead shells and skeletons of pelagic and deep-sea organisms

The land ofthe oceanic islands is of small extent and differs

widely in the nature ofthe rocks, as well as in the character of

the terrestrial and marine fauna and flora, from the. continents

and continental islands. There has not been found in the

abysmal areas any land made up of gneisses, schists, sandstones,

or compact limestones ; nor have fragments of these sedimentary

formations been found in the erupted rocks of the volcanic

islands, though they are frequent in the volcanic eruptions on

the continental areas.

We may, indeed, compare the oceanic islands to the fresh and

s.alt water lakes scattered over the surface of the continents and
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cut off from direct communication with the ocean. These laVes

differ as much from the waters of the ocean as do the oceanic

islands from the land of the continents.

The surface of the earth may then be divided into three great

regions—the abysmal area, occupying, so to speak, the bottom

of the basins, covering one-half of the earth's surface ; a border

region occupying, so to speak, the sides of the basins, covering

three-sixteenths of the earth's surface ; and lastly, the continents

which cover five-sixteenths of the earth's surface. The average

height of the elevated plateaux of the continents above the

submerged plains forming the abyssmal regions is fully three miles.

When we pass to a consideration of the water of the ocean,

which fills these great hollows of the earth, it is f ssential to take

account of the superincumbent atmospheric ocean, which every-

where rests on its surface, for the composition of the ocean water,

the currents, the distribution of salinity, density, temperature,

and even that of deep-sea deposits, are largely determined by
the movements of the atmosphere.
One of the most important parts played by the ocean in the

economy of the globe is to bring about a more equable distribu-

tion of temperature by the winds which blow from it over the

land and by means of the oceanic currents that are originated

and maintained by the winds.

From the smallness of the daily variation of the temperature of

the surface of the sea, which are shown by the Challenger observa-
tions, as discussed by Mr. Buchan, not to exceed 1° F., as com-
pared with the large daily variation on land, there result directly

the land and sea breezes with all their beneficial consequences.
Similarly from the small j'tw;-/)' variation of the temperature of
the sea, as compared with the very large variation of the tem-
perature of the land surfaces of the globe, result those great
annual changes of the prevailing winds—the most important of
whicli, with respect to widespread climatic effects, is the summer
monsoon of the Europeo- Asiatic continent.

But the most important, as well as the most direct, effect of
the unequal distribution of tem erature over the surfaces of the
oceans and continents, is an unequal distribution of atmospheric
pressure varying more or less with season. On the one hand,
in a particular season we see a portion of the earth's surface with
atmospheric pre-sure much less than in surrounding regions, and
as long as the low pressure is maintained the winds from the
regions all around continue to blow inwards upon it, bearing
witli them the temperatures and humidities of the regions from
which they have come. On the other hand there are other
parts of the earth's surface with atmospheric pressure much
higher than in adjoining regions, and, as this state of things
continues with little variation throughout the year, the winds
blow out in all directions towards surrounding regions. Of this

two illustrations may be given.

During winter months atmospheric pressure is much less in the
North Atlantic about Iceland than it is all round, and towards
this area of low pressure the winds from the surrounding
continents blow vorticosely, thus determining the winter climates
of the more important countries cf the world. Over Canada
and the United States the winds are north and north-\\esterly,
by which the rigours of winter are intensified ; but in Western
Europe the prevailing winds are south-westerly, and, as these
winds bring with them the warmth and moisture of the Atlantic,
the winter climates of Western Europe contrast strongly, latitude
for latitude, with those of the eastern states of America. •

Again, pressure is higher in the Atlantic between the north
of Africa and America than it is all round, and out of this

anticyclonic area of high pressure observations show that the
winds blow in all directions towards surrounding regions where
pressure is less. To the westward of North Africa the prevailin_^

winds are northerly and north-westerly, but on the south side of
this anticyclonic region the winds are easterly, and on the west
the winds are southerly.

Owing to these very different winds, and the oceanic currents
to which they give rise, the temperature of the sea is much
higher off the coasts of Florida than it is off the coasts of Africa
in the same latitudes. The effect of these differences is re-
cognisable in the distribution of marine life and coral reefs, and,
consequently, of the deposits at the bottom of the sea.

Since over this anticyclonic area, and similar ones in the
South Atlantic, North Pacific, and in a less marked degree in
the South Pacific, atmospheric pressure remains high throughout
theyear, notwithstanding the outflow of wind all around from them,
it follows that aerial upper currents must flow towards these high
pressure regions accompanied by a slow downward movement of

the air through their central portions. Now, as observations

show that in such circumstances the sky is clear, the air dry, the

rainfall small, and the evaporation large, it follows that over
these parts of the great oceans, where atmospheric pressure is

higher than all around, the rainfall is very far from being suffi-

cient in amount to make good the loss arising from evaporation

—

a consideration which has important bearings on the difficult

question of oceanic circulation.

As in these anticyclonic regions in the great oceans there is

opened up a direct communication between the upper regions of

the atmosphere and the surface of the sea, hy means of the

descending a(:rial currents, it is interesting to ask whether this

fact may not have some connection with the volcanic and
cosmic dust found in the same regions in the deep-sea deposits ;

especially is this interesting in connection with recent specula-

tions as to the presence of these substances in the higher regions

of the atmosphere.
In thus indicating the positions of the high-pressure areas,

and of the winds that blow out from and around them over the

great oceans, we have at the same time traced the courses of the

great oceanic currents and the positions of the Sargasso seas,

for the winds everywhere determine and control the movements
of the surface waters.

The moisture taken up from the sea surface by the winds

—

leaving the water Salter than before—is borne to the land and
condensed on the mountain-slopes. Eventually this water
gathers off the land, passes by rivulet, stream, and river down
again to the ocean, bearing along with it a burden of earthy

matters in solution. In this manner the ocean has most probably
become salt in the course of ages. The water of the ocean now
contains, it is almost certain, a portion of every element in solu-

tion. Many of these are present in exceedingly minute traces.

They are detected either in the sea water or the evaporated-

down residue by sjoectrum analysis ; in the copper of ships'

bottoms, which have withdrawn them by chemical decompo-
sition ; or, again, in the ashes of sea-weeds and marine animals,

which, during life, exert a selective influence upon the surround-

ing water.

(A diagram was exhibited showing the average composition of

sea salt.) The individual salts present in sea water are, of course,

constantly interchanging their metals and acid radicals, so that it

is impossible to say authoritatively what is the precise amount of

the respective chlorides and sulphates of sodium, potassium, cal-

cium, and magnesium actually present. But it has been shown
by hundreds of laborious and most delicate experiments that the

actual ratio of acids and bases in sea salts—that is, the ratio of

the constituents of sea salts

—

is constant in waters from all

depths, with one very significant exception—that of lime—which
is present in slightly greater proportion in deep \\'ater.

The total amount of dissolved salts in the ocean would, it is

calculated, if extracted, form a pavement 170 feet thick over

the entire sea-bed, and of this amount i^ inches would be com-
posed of pure carbon, chiefly present as carbonic acid in the

carbonates.

On account of the constancy in its composition the determina-

tion of any one of the constituents of sea salt— chlorine, for

instance—gives the datum for calculating the salinity—that is,

the proportion of total salts to the water in which they are

dissolved ; though determinations of this nature are more con-

veniently made by observations of density by means of the

hydrometer. (A map was exhibited on which Mr. Buchanan has

shown the results of his laborious investigations in this direction.)

An examination of this shows that the surface water of the ocean

is freshest—that is, contains the least salt—at the poles and in the

equatorial belt of calms. In the east of the Indian Ocean a

change of the monsoons brings about a great change in the

salinity of the surface water. 'The centres of the great systems

of oceanic currents produced by the trade winds are the areas of

highest salinity in the open ocean ; yet here the water is not so

salt as in some enclosed seaS situated in area;; of great evapora-

tion, as the Mediterranean, and especially the Red Sea and
Persian Gulf, where the saltest water is found and where a

regular circulation is kept up by the outward flow of the denser

water. The salinity of the deeper waters is considerably below

the average at the surface in the open ocean, especially in the

Atlantic.

In the equatorial regions the surface water of the ocean has

occasionally a temperature of 85° or 86° F., and the normal
temperature in tropical and sub-tropical regions ranges from 60°

to 80°. This warm water is, however, a relatively thin stratum
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on the surface, the great mass of the ocean consisting of cold

water—water of 45', 40°, and of even a much lower tem-

perature. At a little over half a mile of depth in the tropics

the water has a temperature of 40°, and at the bottom it is

still colder—ice-cold indeed. The ooze which is dredged from

the bottom beneath the burning sun of the equator is so cold

that the hand cannot be held in it for any time without great

discomfort.

In the open ocean the temperature usually decreases with the

depth, the coldest water being found at the bottom ; but some-

times there are limited areas where the temperature remains

uniform for a mile or half a mile above the bottom. This has

been shown to depend on the existence of barriers to free circu-

lation, which exist on the floor of the ocean, and cause in a

measure a resemblance to the conditions which are so marked in

many partially enclosed seas, shut off by submarine barriers

from general oceanic circulation, where the temperature is uni-

form, it may be, from a few fathoms below the surface to the

bottom—for instance, in the Mediterranean and Seas of the

Malayan Archipelago.

The low temperature of deep ocean water was acquired at the

surface in high latitudes, chiefly in the high latitudes of the

southern hemisphere. The salt warm water of the tropical

regions, which is driven in relatively rapid currents along the

eastern shores of South America, Africa, and Australia by the

.action of the prevailing winds, on reaching a southern latitude

of 50^ or 55° sinks on being cooled, and spreads over the

floor of the ocean. A similar circulation takes place in the

northern hemisphere, though modified in many ways by the

peculiar configuration of the land : for instance, it is almost

certain that the cold water at a temperature of 30° F., which
occupies the deeper part of the Norwegian Sea beyond the

Wyville-Thomson Ridge, is the dense surface water of the

Atlantic, which becomes cold and sinks as it passes northward
in the extension of the Gulf Stream. Again, the relatively low

temperature found on the eastern coasts of Africa and America
seems largely due to the cold deep water which is drawn up to

supply the place of the warm surface water driven forward by
the trade winds.

While surface currents, both warm and cold, have at times

considerable velocities, there is no evidence that rapid currents

exist anywhere in the great deeps, on the contrary, the move-
ments must be extremely slow and massive in character ; the

only exception seems to be on the crests of some ridges at

moderate depths between volcanic islands or other similarly

situated places.

Through the constant circulation in the ocean the gases of the

atmosphere, which are everywhere absorbed at the surface of

the sea according to the known laws of gas absorption, are

borne down and thus enable myriads of living organisms to

carry on their existence at all depths. The nitrogen remains at

all times and places nearly constant, but frequently the propor-

tion of oxygen is much reduced in deep water, owing to the

processes of oxidation and respiration which are there going on.

The absorbed carbonic acid plays a most important and
intricate rdU in the economy of the ocean, owing to its tendency

to reduce normal carbon<ate of lime and magnesia to solution in

the form of bicarbonate ; and to the rapid interchanges to which
it is subject in consequence of vital processes. It probably re-

ceives large additions from the bottom of the ocean, as an after-

product of volcanic eruptions, and through the respiration of

animals.

It is often supposed that hydrochemical actions go on with

much greater activity in the deep sea where there may be a pressure

of four or five tons on the square inch, but, while it would be
convenient to assume it, there is no sufficient evidence that such

is the case. The disintegrations, decompositions, and depo-
sitions which take place in the deposits are all similar to those

which take place in shallow water or on land, and any chemical

peculiarities occurring in inorganic or organic substances in great

depths are probably due chiefly to the low temperature, almost

perfect stillness, and the absence of light ; for, although it may be
admitted that some rays descend to much greater depths in the

sea than is usually supposed, yet we must at present believe that

none of them reach the greatest depths. The absorbed gases

are probably but little affected by the great pressure of the

superincumbent water, for in this connection it should be re-

membered that water is but little compressible ; any substance

which will sink to the bottom of a tumbler of water will in time
sink to the bottom of the deepest ocean ; this is true at least

for all substances which are more compressible than water
itself. The compressibility of water cannot, however, be
neglected in oceanographical questions. In very great depths

the lower layers are considerably compressed ; for instance, in

an ocean five miles deep, were the action of gravity suddenly

to cease, the water would rise about 500 feet above its present

level from expansion, a height sufficient to submerge nearly all

the habitable land of the globe.

It remains to mention the investigations, which have recently

been made, as to the change of level of the ocean, owing to the

attr.action of the masses of c mtinental or other land—such, for

instance, as that of the Himalayas for the water of the ocean to

the south, by which the level of the Southern Indian Ocean is

lowered some hundred feet ; the bearing of this on the apparent

elevation or submergence of land along coast-lines is evident,

for the level of the sea, to which we refer all heights and
depths, cannot be regarded as much more stable than the solid

land itself.

{To he continued.)

NEW PROCESS OF LIQUEFYING OXYGEN"-
T IQUID ethylene, the preparation and use of which I have

already explained, shows, at its boiling point under the

pressure of the atmosphere, a temperature of at least - 103° C.

,

only some 10° from the critical temperature of oxygen (
- II3°C.).

It is understood how in the expansion of compressed and cooled

oxygen in the boiling ethylene the lowering of the temperature

resulting from the expansion enabled me to establish "a
tumultuous ebullition continuing an appreciable time." In

• From the Journal de Physique. By M. L. Cailletet. The illustrations

have been kindly Isnt by MM. Ducretet et Cie, the manufacturers of M.
Cailletet's apparatus.
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regulating the expansion so as to maintain a certain pressure in

the tube, the oxygeu is seen for some time completely liquefied.

When by means of the air-pump the evaporation of liquid

ethylene is accelerated, as was done by Faraday with protoxide
of nitrogen and carbonic acid, its temperature is reduced much
below the critical point of oxygen.

' With a view to avoiding the inconveniences and complications
involved in the necessity of working in zacuo, I indicated liquid

formine. which with the greatest ease achieves the liquefaction

of oxygeu and nitrogen. Notwithstanding these advantages, in

consequence of the perfection to which I have recently brought
the preparation and management of ethylene, it has seemed to

me that this substance should be preferred to formene, and so,

by means of boiling ethylene in open vessels, I have succeeded
in obtaining a temperature sufficiently low for the complete
liquefaction of o.xygen.

The preparation of ethylene by means of sulphuric acid and
alcohol is frequently impeded by the frothing of the material,

terminating the experiment before the gas has been com-
pletely liberated. The admixture of sand, recommended by
Wohler, does not always serve to counteract this frothing, but

I have found the addition of a small quantity of vaseline effica-

cious in this respect.

The material I work with consists of 400 grammes of alcohol,

2000 grammes of sulphuric acid, and 15 to 20 grammes of vase-

line. This is warmed in a glass globe, of 5 or 6 litres capacity,

over a burner in the usual way. The gas is washed in two
large flasks of caustic soda, and then collected in a water gas-

holder. By means of a mercury pump the ethylene is dried by
passing through a flask of sulphuric acid and condensed in steel

bottles having a screw tap.

Fig. I represents the apparatus I made use of to liquefy

oxygen by the rapid evaporation of ethylene by means of

a current of air or of refrigerated hydrogen. The liquid

ethylene is inclosed in the bottle E, which is fixed to a vertical

support, with its mouth directed downwards, and is in communi-
cation with a copper worm, s s, of 3 mm. to 4 mm. in diameter,

closed at its lower extremity by a screw cock, ;-'. After the

worm has been cooled to - 70° by means of chloride of methy-
lene in the manner I shall explain further on, the ethylene there

accumulating possesses at this temperature but a weak tension,

and it may therefore be run without sensible loss into the test-

tube, L, when the cock, r', is opened. This new arrangement
I have adopted for ethylene and formene allows the liquefied

gas to be cooled as well as though the whole reservoir containing

it were of the snme temperature as the worm.

The glass test-tube L is arranged in a vessel containing, air

dried by means of pumice and sulphuric G', and in this way hoar-

frost is prevented from being deposited on the refrigerated sides.

When the ethylene has been received in the test-tube L,

its evaporation is accelerated by passing through it a cur-

rent of air, or, still better, of hydrogen dried by its passage in

the vessel c, containing chloride of calcium, and cooled in the

worm s'.

The two worms in which the air and the ethylene circulate

are plunged into chloride of methylene which is rapidly evapor-

ated by means of dry and cool air, and in this way a temperature
of - 70^ is obtained.

Fig. 2 shows the arrangement of the oxygen apparatus and
the compression pump. When the tube 10 is plunged into the

ethylene, the evaporation of the latter is accelerated by gently

opening the cock F, and blowing on to it the air or hydrogen
cooled in the worm s'.

The pump is then brought into action, and the oxygen re-

solves into a colourless, transparent liquid, separated from the

gas surmounting it by a perfectly sharp meniscus.

By means of a hydrogen thermometer, the construction of

which I shall shortly explain, I have measured the temperature
of the etliylene, which in one of my experiments was found to

be -123° C. By dint of certain modifications effected in the

apparatus I am in hopes of achieving a still lower temperature.

Altogether, I have proved that by quickening the evaporation

of the ethylene by means of a current of air or hydrogen cooled

to a low degree, its temperature is lowered much under that

of the critical point of oxygen, and that in such a medium the

oxygen liquefies most easilyr^

This experiment is so easy of accomplishment, that the

practice of it may be commenced at once in laboratories, and be
repeated in public lectures.

The apparatus I have described has been constructed with

great care by M. Ducretet, and I have to thank M. ijamin

for kindly permitting me to perform the expeiiments in the

Physical Laboratory of the Sorbonne.

' M. E. Sainte-Claire Deville, engineer to the Gas Company of Paris, and
son of my illustrious master, has now for some time, by my advice, been

studying the problem of lowering the temperature by means of the rapid

evaporation of chloride of methylene, and has established that, by sufficiently

cjoling the injected air, temperatures varying from —23^ C, to —72^ C- may
be maintained nearly constant for several hours.
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NOTES FROM THE OTAGO UNIVERSITY
MUSEUM

V. On an "Index-Collection" for small Zoological Museums
in the Form of a Genealogical Tree of the Animal Kingdom

"C VEN in the smallest museums it is for many reasons difficult,
^-' and often impossible, to arrange the representatives of the
various groups of animals in such a way as to bring out clearly

their mutual relations. Hence arises the need of an "index-
collection " in which each group is represented by one or more
specimens so arranged as to indicate as accurately and clearly as

possible the affinities of the groups they typify. The form which
naturally suggests itself as the most suitable for a small type-

collection of the kind indicated is that of a solid phylogenetic
diagram or "genealogical tree."

An excellent form of "diagram in three dimensions" for

lecture purposes has been devised by Haddon ; the model I have
recently had constructed appears to me to be more suitable for

permanent use in a museum.'
It consists of a vertical wooden rod about 3 feet 6 inches in

height, representing the main line of descent from Protozoa to
Vertebrata ; from this spring', at various levels, branches repre-
senting types which lie off the direct line ; these have in most
cases an upward direction, but are directed downwards from
their point of origin in the case of degenerate groups. At
appropriate points on this framework are placed either actual
specimens or models of one or more examples of each group.
As the Vertebrata inevitably take up the largest share of space

in a museum as well as of public attention, each of the classes

of that group is represented on the model, while in the case of

Invertebrata one or two examples only are given to each type
or sub-kingdom.
For each group—type or class, as the case may be— a label is

provided, giving (a) the name of the group, {b) the name of the
specimen or model serving as an example of it, and (t) the
place in the Museum where representatives of the group are to

be found.
A more correct mode of construction for a model of this kind

would be to make the branches of such a length as to bring the
ends of all of them, and consequently the specimens they sup-
port, to one level ; advance of organisation would thus be indi-

cated, not by height above the ground, but by distance from a
centre. But such a model would be far less convenient than
the form I have adopted.

VI. On the Size and the External Sexual Characters of the N'e-M

Zealand Octopus (0. maorum, Hutton)

In his work on the octopus,^ as well as in his more recent
pamphlet, " Sea-Monsters Unmasked,"^ Mr. Henry Lee states

that the largest British specimen he had examined had arms 2h feet

long ; that examples with arms of about 45 feet had been found
in the Mediterranean ; but that the largest specimens known were
those found on the coast of North America (Vancouver's Island),

one of which had been measured by Mr. J. K. Lord, who found
the length of one arm to be 5 feet.

From this it would seem not to be generally known, even by
naturalists, that a species of octopus is very common on some
parts of the coast of New Zealand, and notably in Dunedin
Harbour, the average size of which is fully equal to, while it

occasionally exceeds, that of the specimen from Vancouver's
Island just referred to.

I have recently had mounted for this Museum a female Octo-
pus maorum, the longest arm of which is 4 feet 3J inches, but
larger specimens have been frequently seen by my assistants and
myself. The following are the dimensions of the largest indi-
vidual—a male— which we have actually measured :

—

Feet Inches
Length of body and head I i

Diameter of body o 8
Length of arms

—

/Left S 5
•• IKight 5 3

J Left 4 10
"IRight 5 2

1st pair

and ,,

•"eet Inches

4 7
2 II

4 3

' The model referred to was exhibited and described in detail at a meeting
of the Olago Institute on June 9.

^ "The Octopus ; or, the ' Ucvil-Fish' of Fiction and of Fact." (Chap-
man and Hall, 1875 )

3 One of the " Handbooks" of the Fisheries Exhibition, 1883.

, , f Left
31a pair ..

I ]_,jgj^j (he^ocotylised)

,,- fLeft
4"^ " -I Right

Diameter of largest suckers (on 1st or " dorsal''

Besides the hectocotylisation of the third right arm, there is a

striking difference between the two series which I have not seen

mentioned. In the male the suckers simply undergo a gradual

diminution in size in passing from the prominal to the distal end
of the arm ; they retain their characteristic form, and are easily

counted up to about half an inch of the tip. In the female, on
the other hand, the suckers become quite indistinct for several

inches, and in some cases for fully a foot, from the extremity of

the arm, taking on the form of small tubercle-like elevations. As
an instance of this difference I may mention that in a male
specimen with the first left arm 4 feet 2j inches in length, from

292 to 319 suckers could be readily counted on each arm ; while

in a female with the corresponding ar.n of the same length, only

90 to 115 could be counted on each arm, the distal portions

bearing tubercles so crowded as to make it practically impossible

to count them. T. Jeffery Parker
Dunedin, N.Z., June 19

THE BRITISH ASSOCIATION
SECTION H—Anthropology

Prof W. Turner read a paper on The Index ofthe Pelvic Brim
as a Basis of Classification.—That the inlet to the human pelvis

presented variations in outline and in the proportions of its

conjugate and transverse diameters has been recognised since

the publication by Vrolik in 1S26, and by M. T. Weber in 1830,

of their important memoirs on the pelvis in certain races of men.
In 1866 Zaaijer, of Leyden, in his study of the pelvis in women
of Java, recogni-ed differences in form in women of the same
race, and he expressed these diflerences numerically, taking the

transverse diameter as - 100, and then multiplying the con-

jugate diameter by 100, and dividing by the transverse ; the

numeral so obtained is the index of the pelvic brim, or "pelvic

index." By applying this method to the pelvis in different

races of man, a classification of races based on the index of the

brim may be framed. In carrying out this method the male
pelvis should especially be studied, as in women the pelvis, for

sexual reasons, does not present such wide divergences in the

form of its inlet as in men. To give precision to the classification,

it will be advisable to femploy special terms, and in order as

far as possible to bring these terms into accordance with those

employed in the classification of crania based on diflerences in

the relations of the length to the breadth of the skull, Greek
terms wdl be employed. Thus dolichopellic will signify

a pelvis the conjugate diameter of which is longer than

the transverse, or closely approaching to it ;
platypellic,

a pelvis in which the transverse diameter greatly exceeds
the conjugate ; and mesatipellic, a pelvis in which the trans-

verse diameter is not so greatly in excess of the conjugate.

Owing to the comparatively limited number of pelves in the

different races of men which have been measured, either it may
not be possible to fix definitely at present the numerical limits

of each of these groups ; but the following were adopted pro-

visionally by the author :— dolichopellic, a pelvis with brim index

above 9' 5; platypellic, one with brim index below 9'o ; and
mesatipellic, a pelvis with a brim index betv. een g'o and 9'S,
both inclusive. The number of pelvic measurement-, from which
the author drew his conclusions w'ere comparatively few, but

from these it would seem that the dolichopellic division contains

Australians, Bushmen, Hottentots, Kaffirs, and Andamanese

;

whilst Ne.;roes, Tasmanians, and New Caledonians are mesati-

pellic, and Europeans, Chinese, and probably American Indians

belong to the jilatypellic group. When a pelvis has dolicho-

pellic characters it approximates in the relations of its transverse

and conjugate diameters to the form of the pelvic brim met with

in mammals lower than man ; and in the dolich>'>pellic Australians,

Bushmen, Kaffirs, and Andamanese, the length of the sacrum is

on the average greater than the breadth, and this also is an
animal character.

Mr. W. F. Stanley exhibited a portable scale of pro-

portions of the human body. The instrument is a small thin

scale or rule of ivory, about three inches in length, and
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divided on each edge of the two faces by lines which repre-

sent the proportions of tlie human body, the male on the one side,

and the female on the other. The opposite edge to that on which
the proportions are shown is divided into 100 parts in the same
space as the height of the body. The object aimed at by the

use of this scale is to compare any person, or statue, or photo-

graph with tile model cf perfect human form given by John
Marshall, or to determine the parts of the body in proportional

decimals of the whole, to facilitate description.

Mr. J. Theodore Bent read a paper on Insular Greek
Customs as seen in the islands of the i^igean Sea. He pro-

ceeded to notice the modern Greek customs concerning birth

and childhood, comparing them with ancient ones, among the

customs described being that of fate-telling, and the notions
regarding the deleterious influence of Nereids on children.

The customs connected with death and burials were next
described, and shown to be the same as those of the Greeks
20O0 years ago. Some instances were given of the poetry of

death-wails, and it was shown that the belief in Charon and
Hades existed still in the islands of the ^gean Sea. Among
the other customs described in the paper were feasts for the

dead, which could be traced to a remote antiquity, and the

ancient belief in vampires still survived. Instances were al-o

given from agricultural life of the identity between ancient and
modern customs, including the ceremony gone through before
sowing of seed, the use of skins for grain, the granaries in the
ground, in the kind of agricultural implements used, and also in

the names used for animals.

Gen. Pitt-Rivers explained the provisions of the Act of
Parliament relating to the preservation of ancient monu-
ments. The Act scheduled the most important and best-known
ancient monuments in the country, and provided that these
should be registered, and after their registration, although they
remained the property of the owner of the land on which they
were situated, and might be sold along with the land, could not
be destroyed by the owners. There were also a vast number of
minor monuments of great interest and value well worthy of

being preserved. It wai not proposed that the Government
should meddle with these minor monuments. What he (Gen.
Pitt-Rivers) had done with regard to these minor monuments
was to endeavour to see all the principal gentlemen most inter-

ested in local archaeology, and ask them to let him know when
any injury was done to monuments in their district. In the
Island of Lewis the agent of Lady Matheson had promised to
assist him in every way he possibly could ; and Dr. Aitken,
Inverness, had promised to him to do the same thing ; and he
had received promi-es of a like kind from a number of other
gentlemen. In his \\ anderings throughout the countiy in con-
nection with the working of this Act of Parliament, he had
found no owner of the monuments scheduled in the Act un-
willing to put his monument under the Act because he wished
to destroy it. The feeling of those who were unwilling to put
their monuments under the Act had rather been that they con-
sidered they were quite as able and willing as the Government
to preserve the monuments. What the State desired was to
preserve the monuments in the hands of any owners into whose
hands they might fall. In these days there was no knowing to
whom land might belong now that the gosjiel of plunder was
proclaimed, and it was desirable that there should be some sort
of security that the monuments might be preserved hereafter.
As the result of his wanderings in order to work this Act in
England and Wales, about half of the owners of the scheduled
monuments had voluntarily placed them under the protection of
the Act. In certain cases the monuments were leased, and
the proprietors refused to place them under the Act without
coi.^pensation, which the Government could not give.

Miss A. W. Buckland read a paper on American Shell- Work
and its Affmities. In this paper the attention of anthropologists
was called to some remarkable works in shell recently discovered
in mounds in various .States of North America, as described by
Mr. W. H. Holmes in a valuable contribution to the Proceedings
of the Bureau of Ethnology, Washington. These shell-works con-
-MSt not only of beads of various shapes and sizes, but .also of celts,

fish-hooks, chips, and other implements of war and the chase,
bracelets, pins, crosses of various forms, and more particularly of
masks and elaborately engraved gorgets, the ornamentation upon
which seems to bear some religious or astronomical signification.
From the fact that implements and ornauents of the same form
are found in the islands of the Pacific, and that some of the
peculiar symbols engraved upon the ancient American gorgets

reappear slightly altered on shell gorgets in the Solomon and
Admiralty Islands, and also on the great Japanese dram ex-

hibited this year at the Inventions Exhibition, the author inferred

that a commerce existed between the islands of the Pacific and
the American continent prior to the Spanish conquest.

Mr. E. F. im Thurn read a paper giving an account of the red
men about Roraima, in British Guiana. In the paper an interest-

ing account was given of the journey to Roraima, the scenery being
described, as well as the manners and customs of the natives.

In some of the villages visited the native's had never previously
seen white men, and the utmost excitement was caused by the
arrival of Mr. im Thurn. The natives of the villages visited

were repulsively ugly, and it was almost impossible to distinguish

men from women by their dress. The native tribes lived in

remarkable isolation from each other, and even the different

families in the same village lived in remarkable isolation from
each other. There were traces of the Stone Age to be found
of high interest. Stones were shaped into adzes and wedges,
and they were often made into forms of animals, or of whistles,

and models of bottles, which the natives had seen. There was
among these tribes a revival of the ancient art of making stone
implements, though these implements were simply regarded as

ornaments. The natives also made drawings of rocks, which
were used as ornaments, and which were evidently imitations of
the drawings seen on the actual rocks. Mr. im Thurn closed

his paper with an account of a number of some very remarkable
games played by the tribes for the amusement of the visitors, in

which the movements of animals were imitated in dances.

Mr. J. W. Crombie read a paper entitled A Game with a
History, which was really an exposition of the antiquity, uni-

versality, and signification of the well-known game of ''Hop-
Scotch," a term which is probably a corruption of " hop-score."
The author commenced by pointing out that as children in their

play generally imitate something they have observed to be done
by their elders, and a game once introduced is handed down
from generation to generation of children long after its original

has ceased to exist, many innocent-looking children's games
conceal strange records of past ages and pagan times ; hence the
importance of the study of this apparently frivolous subject is

now fully recognised by anthropologists. The game of " Hop-
.Scotch " is one of great antiquity, having been known in Eng-
land for more than two centuries, and it is played all over
Europe under different names. Signor Pitie's solar explanation

of its origin appears improbable, for, not only is the evidence in

its favour extremely weak, but it would require the original

number of divisions in the figure to have been twelve instead of

seven, which is the number indicated by a considerable body of
evidence. It would seem more probable that the game at one
time represented the progress of the soul from earth to heaven
through various intermediate states, the name given to the last

court being most frequently Paradise or an equivalent, such as

Crown or Gloiy, while the names of the other courts correspond
with the eschatological ideas prevalent in the early days of
Christianity. Some such game existed prior to Christianity,

and the author considers that it has been derived from several

ancient games
;

possibly the strange myths of the labyrinths

may have had something to do with " Hop-Scotch," and a
variety of the game played in England under the name of
" Round Hop-Scotch " is almost identical with a game
described by Pliny as being played by the boys of his day. The
author believes that the early Christians adopted the general

idea of the ancient game, but they not only converted it into an
allegory of heaven, with Christian beliefs and Christian names,
they Christianised the figure also ; abandoning the heathen
labyrinth, thev replaced it by the form of the Basilicon, the

early Christian church, dividing it into seven parts, as they
believed heaven to be divided, and placing Paradise, the inner

sanctum of heaven, in the position ot the altar, the inner sanctum
of their earthly church.

Mr. George Campbell, M.P., read a paper entitled The Rule
of the Road from an Anthropological Point of View, in which
he maintained that for all right-handed people the rule of going
to the left hand in passing people was the most scientific and
the most convenient. There was nothing, he maintained, to be
said in favour of going to the right, and he held that the British

rule should be maintained both for roads and for footpaths, and
that we should give in to no right-handed innovation.

Miss Jeanie M. Laing re id a paper on The Modes of Grinding
and Drying Co> n in Old Times. In some parts of Aberdeen-
shire are found the remains of the straw kilns that were used for
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drying com before sending it to the mill. The kiln was conical
in shape, joists called cabers swere laid across, some distance
from the ground, and above these were roughly-hewn sapplings
called simmers ; on the top of these was spread straw, and on
the straw was laid the corn. A fire was kindled on the ground,
and the heat therefrom dried the corn. A stone called a
sparker was placed above the fire to catch the sparks, but in
spite of this precaution the kiln sometimes took fire. At an
early period corn was ground between two -millstones, with an
iron rod by way of a handle ; this primitive mill was called a
quern, and was generally turned by two women, as in Eastern
lands. In later times querns were used for grinding malt.

Mr. A. J. Evans contributed a paper on The Flint-Knappers
Art in A/bania, and exhibited some beautifully-worked gun-
flints and strike-alights, partially cased in ornamented "lead

sheaths studded with glass gems.
Mr. W. M. Flinders Petrie read a paper on The Discovery of

Naukratis, the remains of which city had been brought to light
during the work of the Egypt Evploration Fund in the first half
of this year.

Mr. Thomas Wilson read a paper on A New Man oj Mentone,
in which he described the discovery, in March, 18S4, in one of
the famous caverns at Mentone, of a skeleton, believed to
belong to the Palseolithic age. The excavations were made
during the winter of 1S83-4 by M. Louis Julien, of Marseilles,
and at his expense, aided by the advice of M. Bonfils, Curator
of the Museum at Mentone. This cavern had been searched
many times before, and about 9 or 10 feet in depth had been
removed from the original surface, which, however, was plainly
marked by a large piece of briche which still adhered to the
perpendicular side wall. The formation of the floor of the
cavern and the process of its filling up presented all the usual
evidences of human occupation and industry : charcoal, burnt
earth and ashes, hearthstones, split and broken bones of animals
(estimated to the number of 15,000 pieces), flint instruments,
chips, nuclei, &c., &c., were found in sufficient number, quan-
tity, and distribution to indicate an indefinitely long occupation.
No morsel of pottery was found, nor were any of the stone
implements polished. At the depth (from the original surface)
of 8 metres 40 centimetres was found the skeleton of this "new
man of Mentone." He was laid on his b.ack with his limbs
extended, and had for funeral equipments three large chips of
flint (eelats de si/ex), 6 or 7 inches long and 2^ inches broad, in
the form of the largest scrapers, placed one on each shoulder like
epaulettes, and one on the brow. It was evidently an interment.
This became more evident when it was found that the body was
placed in a sort of natural vault or tomb, formed on one side by
the wall of the cavern, and on the other by an immense block
of stone with an overhanging edge, which reached to a line per-
pendicularly over the centre of the skeleton. This placing of
the body required an excavation between these rocks of 3 or 4
feet in depth. The skull was broken into sixty fragments by the
pick of the workman ; it was carefully taken up and put
together by M. Bonfils, and is now exposed in the Museum
at Mentone. This was a fortunate accident, for while the
rest of the skeleton was being exhumed a quarrel broke
out as to ownership, which ended in the theft and utter
destruction of all that remained. Mr. Wilson maintained
that the new discovery of the skeleton dissipated all idea
of disturbance, for while disturbance might exist for one or two,
or even five or six feet, to the depth of twenty or thirty feet it

would be impossible. It must be conceded that the human
industry as manifested by the objects found in these caverns,
indicated their occupation during the paleolithic age, for of the
thousands found, all bear the impress of that age, while none
denote particularly the age of polished stone. Mr. Pengelly said
that he had vi^ited the cavern where M. Riviere's new man of
Mentone was found, and he was of opinion that the man found
by M. Riviere had not lieen interred at all, but had died where
the body was found, and had been buried by the sand blown
into the cavern, and the waste of the walls of the cavern. He
had measured the place himself where the body was found, and
found that it was only eight feet below the surface. The skull
of the man was so good that he should have been glad to have
possessed such a skull. It was a large skull, and the measure-
ments he made of the bone showed that the man must have been
of great stature. The bones of animals found in .he cavern
were partly those of animals now extinct, and partly those of
existing species. With reference to the age in which the man
found by Riviere lived, his impression was that it was the

palaeolithic age. He would not say so positively, however, and
from the information they possessed he did not think that the

man would be of any value whatever for or against the doctrine

of human antiquity.

Dr. R. Munro read a paper on The Are/iam/ogieal Importance

of Ancient British Luke-Dwellings and their Relation to

Analogous Remains in Europe. Dr. Munro commenced by
giving a short introductory notice of the discovery and investiga-

tion of the crannogs of Ireland and the lake-dwellings of Central

Europe. He then gave 2l resume oi\\\t more recent explorations

made among the crannogs of Scotland and the remarkable
objects recovered from them. From a comparative examination
of these relics with other collateral antiquities of the Celts, he
arrived at the conclusion that the lake-dwellings of Scotland

were essentially the product of Celtic genius, that they were
constructed for defensive purposes, and that those in the south-

west parts of the country attained their greatest development in

post-Roman times, after Roman protection was withdrawn from
the provincial inhabitants, and they were left single-handed to

contend against the Angles on the east and the Picts and Scots

on the north. Having established the Celtic origin of the

crannogs of Ireland and Scotland, Dr. Munro proceeded to

inquire if there is any ancestral relationship between them and
the lake-dwellings of Central Europe. Taking into account the

recent discovery of lacustrine abodes in the Holderness and the

few previous records of their existence in Wales and other parts

of England, together with the statement of Caesar that the

Britons were in the habit of making use of wooden piles and
marshes in their defensive works, he thought that such indica-

tions are not merely solitary instances, but the outliers of a

widely distributed custom which prevailed in the southern parts

of Britain at an earlier date than that assigned to the crannogs

of Scotland. Hence he suggested the theory that the British

Celts were an offshoot of the founders of the Swiss lake-

dwellings, who emigrated into Britain when these lacustrine

abodes were in full vogue, and so retained a knowledge of the

custom long after it had fallen into desuetude in Europe. On
this hypothesis it would follow that subsequent immigrants into

Britain, such as the Belgfe, Angles, &c., being no longer

acquainted with the subject, would cultivate new and perhaps

improved methods of defensive warfare ; whilst the first Celtic

invaders, still retaining their primary notions of civilisation,

when obliged to act on the defensive would naturally have

recourse to their inherited system of protection. In support of

this hypothesis the author pointed out that the geographical dis-

tribution of lake-dwellings, so far as they are known in Europe,

closely corresponds with the area formerly occupied by the

Celts ; that no lake-dwelling-; have been yet found either in the

northern or southern parts of Europe, though the topographical

and hydrographical conditions of these regions are not unfavour-

able for such stractures ; that the fascine dwellings in Europe
were identical in structure with the crannogs ; and that, though
the pile-dwellings were not largely used in the British Isles,

the principles on which they were built were not unknown, their

disuse being due to topographical and other considerations.

Finally, he argued that the wideness in the chronological gap
which is supposed to separate the crannogs from the lake-

dwellings of Europe is more apparent than real, as the latter

existed during the Roman occupation of Gaul, and in one
instance at lea«t the custom survived to about the tenth

century.

Prof. D. J. Cunningham exhibited a large coloured plate of

sections of a young chimpanzee, illustrative of some important

points of comparison between the chimpanzee and man. Prof.

Cunningham said that he had purchased a male chimpanzee,

which was said to have died in the process of second dentition,

and which he believed to be about six years of age. The body
of the chimpanzee was frozen for two days, and he now ex-

hibited the sections of the chimpanzee for the purpose of showing
one or two points of comparison between the chimpanzee and
man. Any one looking at the pl.ate would be attracted to the

region of the face, where the protrusion was shown which was
so well seen in the living animal. If they compared it with the

corresponding section of man they would find brought out very

forcibly the elongated brute-like tongue of the chimpanzee.

An an.atomist looking at the section now exhibited would fix his

attention at once upon the spine. In man the spinal form was
beautifully curved. It showed an alternation of cun'es in the

different regions of the body, and to these cun'es in the spine of

man in a great measure was due in his erect attitude. It was
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remarliable that the chimpanzee even at six years of age there

was a very manifest lumbar curve. In the Biological Section

that day there had been described the spine of a child six years

of age, and it was remarkable that the lumbar curve in this

chimpanzee of a corresponding age was very much more marked
than in the child. At six years the chimpanzee was much more
advanced in life than a child six years old, and therefore his

lumbar curve was correspondingly greater. If they wished to

get at the distinction between the spine of man and the

chimpanzee they must look lower down at the sacrum. After

noticing one or two other points, Dr. Cunningham drew the

conclusion that the human child occupied an intermediate posi-

tion between the chimpanzee and the human adult. In the plate

he now exhibited they would see compared the skull of the

chimpanzee with that of man, bringing out that the cerebral or

larger brain -in man extended a good deal further back than in

the chimpanzee ; and there was not much difference between the

New World ape and the chimpanzee in that respect.

Dr. J. G. Garson, one of the secretaries of the Section, read a

paper on Abiioimal and Arrested Droclopmeni as an Induction of
Evolutionary History. Dr. Garson began by stating that,

perhaps, the most fertile source of information regarding the

history of man's evolution was derived from a study of his

embryolcgical development. Another source from which much
valuable information regarding the early history of our own
specialisation, and that of other animals, might be gleaned, was
Teratology, which had for its domain the consideration of

abnormal conditions of development. Many of the conditions

included under this branch wers of a pathological nature, and
due to the effects of disease ; others, however, were not—such,

for example, as an abnormal and an unusual production of

normal structures and cases of arrested development. It was to

a consideration of some conditions occurring under one or other

of these categories that he ventured now to call attention. The
examples which he had selected had come more especially under
his own observation. Persons were occasionally found with
abnormal development of hair on their bodies. The type of

mammal was an animal whose body was covered with hair.

Under certain circumstances the hair might more or less dis-

appear, according to the conditions under which the animal
lived. In man it was only feebly developed, except on the

head ; and in the cetacea or whales it had entirely disappeared,

with the exception of a very few bristles near the mouth. Dr.
Garson proceeded to explain how excessive development of hair

takes place in man. In ordinary cases the hair-growing appa-
ratus in the embryo remained stationary, instead of keeping
pace with the growth and development of the other organs
of the body, with the result that no hairy covering such
as was found in other mammals was present, but only
short rudimentary hairs appeared at intervals. But in

some exceptional cases this stationary condition of the hair

follicles did not occur, and they went on actively develop-
ing with the rest of the body, with the result that a hairy
covering was produced over the body. The hairless condition
now normal in man had evidently been gradually acquired
through a long period of time, as such a change could not take
place rapidly and become such a stable condition as it was found
to be otherwise. Abnormal development of fingers occurred
sometimes in man, but must be classed entirely apart from such
forms of abnormality as had been considered in the hair-growth.
In arrested development the abnormal organ or portion of
the body, instead of going through the various stages it usually

does till it arrives at the condition it normally assumed in the
group of animals in which it occurs, stops short at one or other
stages. The stage at which it stops may correspond to that
which is normal in a lower grade of animal life, and so gives

direct evidence that the higher forms of animal life, such as man,
pass through and beyond the stages at which the lower stop. It

must not be forgotten also that in some respects an animal of a
lower grade may possess specialisations in some structures or
organs of a higher ground than animals much higher in the
scale of life.

Dr. Robert Laws, from Livingstonia, Lake Nyassa, East
Central Africa, read a long and interesting paper descriptive of
the manners and customs of the Bantu tribes living around Lake
Nyassa in Eastern Central Africa. In the outset of his paper
Dr. Laws said that Lake Nyassa was 350 miles long, and varied
from l6 to 60 miles broad, and around that vast inland sea they
knew of fifteen different tribes, speaking so many different

languages, besides dialects of these languages. Though these

tribes had much in common, they differed among themselves in

many of their habits, customs, and religious beliefs. He pro-

ceeded to notice the names and residences of the leading tribes,

and gave a brief summaiy of what was known of their history.

As a rule, he said, the people of all the^e tribes were physically

developed, but their vigour and general healthy condition dif-

fered considerably, depending chiefly on the climate, soil, and
food. Where maize and mapira were the staple foods, the

natives were strong and hardy. Where cassava root was their

chief food, and especially if along with that there was a state

of actual or dreaded warfare, the people were weak and sickly.

On the hills the people were hardier and more vigorous than on
the lake-shores and on the river-banks. Mental energy was
greater on the hills than at the lake-side, and at places where
there was most radiated heat this was less than where the breezes

played freely. Keenness of vision and acuteness of hearing
were spoken of as being remarkable in civilised tribes, and
among the lake tribes these faculties attracted the attention of

travellers, but Dr. Laws was inclined to attribute these charac-

teristics to training and e.xercise in given directions rather than
to any radical superiority in the organs of sight and hearing
among the tribes. All the tribes depended principally on agri-

culture for their support, and the only appearance of a rudi-

mental division of labour was to be found in the classes of

fisheimen and blacksmiths. No traces of a Stone age had
been found among these tribes. Yet in certain districts they
were to be found cultivating their gardens with tools of

hard wood instead of iron, distance from markets being the

cause of their use. At the east side of Nyassa many
lake-dwellings were found in 1875, and often on war being
threatened the inhabitants of the lake shore took refuge by
living in such constructions. Iron mines had been found, and
copper had been found in one of those near the Livingstone

range. The iron of the mines was usually near the surface.

Charcoal was used for smelting. Dr. Laws went on to describe

the manner in which the tribes made their canoes, their nets,

and their huts. Fire was procured among them by the rapid

rotation of rods of wood between the hands, the spark being

caught in cloth and kindled into a flame. The natives exhibited

great surprise when they saw the traveller strike a lucifer match,

and that was regarded by them as an unquestionable proof of

his superior knowledge. The natives indicated time by pointing

to the position of the sun. They named Sunday as the day of

God, Monday as the day for beginning work, Saturday as the

day for stopping work. The intermediate days were indicated

by numbers. The eclipse of the moon was described as the

moon put in a bag, and comets as stars with tails. Slavery was
common in all the tribes, and half of its horrors had not been
told. Infanticide was not practised, but infant mortality was
very high, and cases had been found of children labouring under
a lingering disease having been buried alive. Polygamy was
common, and the number of a man's wives taken as an index of

his wealth. One chief told him he had a hundred wives, and he
(Dr. Laws) believed he was rather under-estimating than over-

estimating the number. The early marriage of girls was the

rule, and in one tribe a girl was often betrothed before she was
born. In buying land they had to buy it first from the chief

and then buy the tenant-right from the cultivators. After

describing the customs of the tribes relating to the punishment
of crime. Dr. Laws concluded his paper by noting; the leading

peculiarities of the language of the tribes, directing especial

attention to the complications in the forms of speech, and
especially to the extraordinary number of variations in the

verbs.

Mr. E. H. Man contributed a paper on The Nicobar Islanders.

—In the interior of Great Nicobar there is a wild race, styling

themselves " Shab Dawa," of whom as yet little information has

been olitainable ; they are distinct from the inhabitants of the other

islands and of the villages on their own seaboard, who are of

Malay origin, and by whom they are called " Shom Peii
'

(*' Shom " denoting tribe," and '* Pen "being the tribal desig-

nation). It appears certain that they are the descendants of a

very ancient aboriginal population of Mongolian origin. The
first mention that we find of them is from the pen of pastor

Rosen, a Danish missionary, who, while resident at the Nicobar
Islands between the years 1831-34, spoke of them, from hear-

say, as in much the same degraded condition as we find them at

the present day. He said that "they wear no clothes, possess

no houses, live like animals in the depths of the forest, and shun

the sight of men, never leaving their lairs except to search for
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food, wliicli Ihey sometimes steal from such of the coast huts as

are temporarily vacated or occupied only by a few aged or infirm

foil; whom they are able to surprise or overpower." In 1S76
and 1881 a few members of this tribe living near the north-east

of Great Nicobar were seen by the late Mr. de Roepstorfl', who
was accompanied in the latter year by Col. T. Cadell, V.C,
Chief Commissioner of the Andamans and Nicobars. During
the last eighteen months Mr. E. H. Man, while in charge of the

Nicobar Islands, has paid six visits to Great Nicobar, on four of

which he succeeded in seeing and photograhing parties of this

tribe, both near G.anges Harbour and on the west coast. On
the first of these occasions (viz. February 1884) two youths, aged
about eighteen and fourteen years respectively, were persuaded
to leave their friends for seven days, at the end of which they

were conveyed bad-; from Nancowvy in the settlement steamer.
During their visit 10 Mr. Man they proved themselves tractable

and timid, and submitted with a good grace to ablutions wdiicli

were found very necessary. Although this is the first recorded
instance of a Pen having ventured from his savage haunts, these

lads exhibited the Oriental characteristic absence of wonderment
at all the novel surroundings and tokens of civilisation in the

Government settlement. They were fair specimens of their race,

the members of which are found to be u-ually well nourished, of

good physique, and, while young, favoured with pleasant features.

The height of the males appears to range between 5 feet 2 inches

and 5 feet 8 inches ; their skin is fairer than that of the

generality of the coast people, who, on their part, are less dark
th,an the Malay ; the hands and feet seem to be decidedly large,

and bear evidence of the rough work of their daily lives ; the

hair, which is straight, is commonly w orn uncut and unkempt,
and, as habits of cleanliness are manifestly foreign to their

nature, its condition can belter be imagined than described. As
a result of their friendly intercourse in recent years with the

coast people, they have acquired the habit, so universally prac-

tised among the latter, of chewing the betel-nut (C/iavica betle]

with or without quicklime, and are consequently beginning to

be similarly disfigured with black teeth, though not yet to the

hideous extent common among their more civilised, or, rather,

less savage, neighbours. They likewise now imitate the latter

in respect to clothing, the men adopting the narrow loin-cloth

and the women a small cloth skirt. Their dwellings are small,

and cannot compare with those of the coast people, and are
indeed but little, if at all, superior to those of the Negritos in

Little Andaman, but they more nearly assimilate the former in

design as well as mode of construction, for they are erected on
posts ; the floors being raised 6 or 7 feet above the ground
necessitate the use of ladders. It is impossible, within the

limits of this abstract, to make further mention of the dwellings,

or to describe the peculiar sack-like cooking-vessels of this

strange race. Mr. Man hopes before long to be able to supple-
ment in many particulars the rudimentary information which has
hitherto been obtainable regarding the Pen, but the task is one
of considerable difficulty, for, apart from the dread entertained

by this tribe towards aliens, their frequent feuds place from time
to time a temporary barrier to all intercourse between them and
our friends on the coast, through whom at present all our com-
munications have to be conducted. The nearest portion of

Great Nicobar Island is, moreover, about 60 miles di.stant from
the Government settlement at Nancowry.

SCIENCE IN RUSSIA
nPHE Kazan Society of Naturalists continued last year its

valuable explorations of Eastern Russia, and we have
before us several new fascicules of its Memoirs and Proceedings.'^

M. Ivanitsky publishes a list of plants of the Government of

Vologda, which contains 804 Spermatophytas, Gymnospermre,
and Spiorophytse. As to these last, only 6 Equisetacese, 5
Licopodiacese, and 20 ferns being given, the list obviously will

be much extended by subsequent research. The flora of
Vologda, which is situated on the limits of the middle and
Arctic Russian floras, oflers a certain special interest, and
M. Ivanitsky has not neglected to mention the wild and culti-

vated plants which find their northern limits within the province.
It consists chiefly of Compositeas (107 species), 49 Cyperacea:,

48 GramineEe, 41 to 34 each of Ranunculaceie, Caryophyllese,
Rosaces, and Cniciseerse, 27 to 22 Papilionaceje, Scrophularise,

* Trudy OhschesUia Estesivoispytatclei pri Kazanskom Universiietc^
vol. xii. fasc. 5 and 6 ; vol. xiii. fasc. i to ^.—Protokoly {Proceedings) of
the same for the years 1883 and 1884.

Labialx, Salicinea?, and Polygonace.e, and 21 to 19 Umbelli-
feras, Filices, and Orchidea;. The list of plants is prefaced by
a masterly sketch of the physical conditions of separate parts of

the province. The sime volume contains a paper by. M Mis-
lavsky on the irritability of the nervous-muscular system, being
an inquiry into the causes of the well-known differences of the
effects of electrical irritation on the frog, when measured by the

methods of Dubois-Reymond. All causes which may depend
upon the conditions of the experiments themselves having been
eliminated, there still remain notable difterences which must be
ascribed to the state of the system altogether. A paper, by Th.
Tsomakion, on the laws of transmission of electricity through
gases, embodies the results of several new experiments in this

field. In a former inquiry the author, by introducing into the

chain of condensation a discharger where the discharge could
take place only at close contact of the two electrodes, had ex-

jierimentally proved the law, already deduced by Forsehiian and
Ileer, that the whole amount of heat produced at the discharge

of the condensator does not depend upon the composition of the

chain. But as soon as he introduced a layer of gas between the

electrodes, he found that his results widely differed from all

previously obtained by other students ; he undertook a series of

experiments for discovering the sources of that discrepancy of

results, .and he has arrived at a long series of conclusions which
are of great interest, but ought to be submitted to a closer

inquiry. This last is continued.—To the same vol. xiii. M.
Zaitseff contributes a paper on the petrography of the crystalline

rocks in the neighbourhood of Krasnovodsk, on the eastern

shore of the Caspian. The chief rock in the Shakh-Adam
Mountains, which reach about 600 feet above the sea, is a

massive, unstratified quariz-dioritic porphyrite (according to the

classification of llerr Rosenbusch). Between the bays of Mura-
vioff and Soymonoff the rocks are closely akin to the above, and
might be described as a quartz-mica-diorite. The former extends also

for some mileseast of Krasnovodsk, and is intersected by veins of

a muscovite-granite (according to Herr Rosenbusch's classifica-

tion) and quartz porphyry of rare occurrence, its magnesial

mica being replaced by a potassium mica.—The same author

contributes two papers on the petrography of the Soymonoff
valley in the south-east part of the district of Ekaterinburg,

which incloses the 3200 feet high Yurnia summit and several

high ridges of mountains. The author makes a detailed inquiry

into the structureof the ciystalline rocks of this locality (granites,

gneisses, and various schists), and is inclined to admit that at

least one part of the olivinebearing serpentines endow their

origin to the metamorphism of the actinolite schists. The iron

ores and gold-bearing deposits are also described, the age of

these last being undoubtedly settled as Post-Pliocene, as they

contain numerous remains of JIammoth, Bos priiiiigenius, Cer-

viis tarandus, and Ceivus alees. We may remark that the very

high position of several gold-bearing deposits on the slopes of

the valleys and their structure is one testimony more in favour

of their glacial origin, but the author does not touch this inter-

esting question. He mentions also— a fact which has often been

doubted, but is now confirmed more and more—that the gold of

these deposits is derived from the decomposition of the chloritic

slates. The papers are accompanied by a geological map. In

the same volume (fasc. 4) we find a preliminary report, by S.

Korzinsky, on a botanical excursion into the delta of the Volga.

The list of plants is not yet given by the author, and he pub-

lishes only a valuable sketch of the general characters of the

delta, distinguishing in it two difterent regions : the delta proper,

which consists of fluviatile deposits ; and the Steppe region,

covered with the so-called bougry, or a kind of kames, first

described by Karl Bear and still bearing his name, about which

hougry the author holds a difterent opinion as to their origin,

denying—with full right, we suppose—their origin from the

retreat of the Caspian.

As to the Proceedings of the Kazan Society, we are glad to

learn from them that three new lueteorological stations (at Sara-

pul, Tcherdyn, and Debessy) have been added to those already

organised by the Society. There was a great want of meteoro-

logical observations precisely for that part of North-East Russia.

Several shorter papers are embodied in the Proceedings :—On
the geology of the Vetluga region, by P. Krotoff (a polemic

concerning the Permian and Trias, as also the southern limit of

the boulders).—On the fauna of Kazan (between the Kama and

Vyatka), by N. Varp.akhovsky. The author gives the lists

of fishes found in the lakes and rivers, and lists also
_
ol

serpents and amphibians of the region.—On the preparation
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of tripsine, by V. Nikolsky.—On the hougry of the Caspian, by
A. Zaitseft". They do not have the uniformity of structure sup-
posed by Baer ; they often cross one another at angles of 20° to

30°, and some of them follow a north-eastern direction, while
others, close by, run west and east ; and they contain not only
broken mussels, as affirmed by Baer, but also plenty of quite
full mussels of Caniium trigonoides, Dnisseim polyinorpha,
roitriforiuis, and caspia. The theory of Baer altogether is

based on an insufficient supply of data, and the structure of the
hougry ought to be better explored before pronouncing as to

their origin.—On the sulphur ores at Tetushi, on the Volga, by
G. Wilenius.

The fourth volume of the "Collection of Materials for

the Description of Caucasus," ' published by the school-

masters of Caucasus, contains, as usual, much valuable in-

formation, especially of historical and ethnographical cha-
racter. M. Hahn contributes a most valuable paper of 250
pages, in which he has compiled all information on the Caucasus
he was able to discover in authors since Homer up to the fifth

century of our era. The information gathered from Byzantine
writers who have much more written about the Caucasus, will

be embodied in a second part of the work. The importance of
this very careful work, where textual translations are given of
passages dealing with the Caucasus and its inhabitants from no
less than eighty Greek and Latin authors, will be fully

appreciated by all those who have to deal with ihe geography of
the country. A complete index will much facilitate the re-

search. NT. EivazofT gives a description of the Aisores of Koi-
lasar, of their manner of life and customs, followed by an Aisor
alphabet ; and M. Arkannikoff contributes a detailed description

of the town Temruk and of the Temruk month of the Kuban
River. In the second part of the same collection we find a
^eries of interesting notes on the Tchokh village in Daghestan,
on Daghestan legends, and on the life of Abkhazes ; a collection

of Little Russian songs from Kuban ; and two lectures on the
beautiful seven-centuries-old Georgian poem of Shota Rustaveli.

SCIENTIFIC SERIALS
The yourttal of Physiology for July contains :—Note on

the cause of the first sound of the heart, by G. F. Yeo and J.
Barrett.—An experimental investigation to ascertain the action

of veratria on a cardiac contraction, by S. Ringer (plate 2).

—

Concerning the action of small quantities of calcium, sodium,
and potassium salts upon the vitality and function of contractile

tissue and the cuticular cells of fishes, by S. Ringer and D. \V.

Burton.—A study of the action of the depressor nerve, and a
consideration of the effect of blood-pressure upon the heart re-

garded as a sensory organ, by H. Sewall and D. W. Steiner

(plate 3).—On secondary and tertiary degenerations in the .spinal

cord of the dog, by C. S. Sherrington (plates 4 and 5).—On
the structure and rhythm of the heart in fishes, with esj^ecial

reference to the heart of the eel, by S. A. M 'William (plate 6).

—The innervation of the heart of the Slider terrapin [Pseudeinys

ittgiua), by J. Wesley Mills.—Note on the sound accompanying
ihe single contraction of skeletal mu'cle, by E. F. Herrouu and
G. F. Yeo.

The yournal of Anatomy aud Physiology \ox July contains:

Account of some recent experiments on the effects of very low
temperatures on the putrefactive process and some vital pheno-
mena, by J. J. Coleman and J. G. McKendrick, M.D.

—

.Accessory lobe to the left lung, by L. Humphry, M.B. (plate

17).—Case of abnormal development of the reproductive organs

of the frog, by A. F. S. Kent (plate iS).— Rotation and circum-

duction, by Thomas Dwight, M.D.—Movements of the ulna in

jnonation and supination, by C. W. Cathcart, M.B.—Anatomy
of a hydro-monocephalous brain, by A. Hill, JLD.— Corpus
callosum in the adult human brain, by Dr. J. Hamilton,
(plates 21 and 22).—Tumours in animals, by J. B. Sutton
(plate 23).—Hyomandibular clefts and pseudobranchs of Lepi-

dosteus and Amia, by R. Ramsay Wright (plate 24).—Anatomy
i^{ Spinal bifida^ by Prof. Humphry.—Notes on some variations of

the shoulder muscles, by \V. B. Ransom.—Tarsus and Carpus,

by Prof. K. Bardeleben.

The Quarterly yournal of Microscop-iral Scitnce for July con-

tains :—On spermatogenesis in the rat, hy Herbert H. Brown
(plates 22 and 23).—A simplified view of the histology of the

' " Sbornilc materialov dla opisania myestnoitei i piemen Kavkaza,"

Striped muscular fibre, by B. Melland (plate 24).—On the de-
velopment of a freshwater macrurous crustacean [Atyephora
compressa), hy C. Ishikawa (plates 25-2S).—On the supposed
communication of the vascular system with the exterior in
Pleurobranchus, by A. G. Bourne, D.Sc. (plate 29).—Observa-
tions on the nervous system of Apus, by P. Pelseneer (plate 30).—Note on the chemical composition of the zoocytium of
Ophrydium versatil , by W. D. Halliburton, M.D. —The
development of Peripatus capeiisis, by A. Sedgwick, M.A.
(plates 31 and 32).

The Journal of the Royal Microscopical Society for August
contains :—The pathogenic history and the history under culti-
vation of a new bacillus {B. alvi), the cause of a disease of the
hive bee hitherto known as foul brood, by F. R. Cheshire and
W. Watson Cheyne, M.D. (plates 10 and 11).—Experiments
on feeding some insects with the curved or " comma " bacillus,
and also with another bacillus [B. siibtilis?), by R, L. Maddox,
M.D.—On four new species of the genus Floscularia and on
five other new .species of Rotifera, by C. T. Hudson, LL. D.
(plate 12), with the usual summary of current researches.

The American Naturalist for September contains the reputa-
tion of the Lantern fly (FulgO'ie lanternaria), by John C.
Brauner. To the bibliographical references made in an
editorial note to this paper may be added the spirited discussion
on the whole subject in ihe Entomohgical Magazine of 1836.

—

The age of forest trees, by J. T. Campbell.—The relations of
mind and matter, by C. Morris.—The exhalation of ozone by
odorous plants, by J. RL Anders and G. B. M. Miller.—Glacial
origin of Presque Isle, Lake Erie, by J. D. IngersoU.—Recent
literature and general notes.

The Ptoceedings of the Linnean Society of Ntio South
Wales, vol. x. Part i (June 4).—The papers in this j art

are of great interest, and worthily sustain the credit of this

most active and energetic Society. Zoology — Dr. R. von
Lindenfeld, On Australian sponges, part iv. The Myxo-
spangia;, with 5 plates. On Amalia parasitica, a new
protozoon infesting sheep. On the Phoiiospongiae.—William
Macleay, On a new snake from the Barrow Ranges, and On
some reptiles from Herbert River.— A. S. Oliflf, On some
Ceylonese Coleoptera.—J. Brazier, Synonymy of some shells

described by Dr. Gray.—W. A. Hasnell, On some Australian
Amphipods, with 9 plates.—Captain Hutton, Revision of the
Toxoglossate moUusca of New Zealand.—J. Douglas Ogilby,
Some rare Port Jackson fishes. Botany—Dr. W. Woois, Aus-
tralian Proteaceas. Paleontology—F. Rattle, On a Devonian
Australian fossil allied to Worthenia, with a plate ; also on the
Glacial period in Australia ; and on the meteorology of Mount
Koskiusko, by Dr. von Lindenfeld, with two plates.

Morphol 'gisches yahrbuch. Band 11, Heft I, contains:

—

Contribution to a knowledge of the renal organ of the Proso-
branchia, by Dr. B. Haller (plates 1-4).—On the morphological
significance of the nucleus, by Dr. W. Pfitzner (plate 5).— Short
contributions to a knowledge of some marine Rhizopods, by O.
Biitschli (plates 6 and 7).—On the significance of the Linea
sejnicircularis Douglassii, by Bernharil Solger.—Notes on
Apseudes, by J. E. V. Boas.—Short Notes.

Zeilsclnift fiir wissensckaflliche Zoologie, Band 42, Heft 1,

July 24, contains :—A biographical sketch of Carl Theodor
Ernst von Siebold, one of the founders of the Zeilschrift, by
Ehlers (with a photograph).—On the significance of the nucleus
from the point of view of evolution, by Prof. A. Kblliker.

—

Researches on some Flagellates and kindred organisms, by Dr.
C. Fisch (plates I to 4).—On the anatomy of the Amphisbcena,
by Dr. Carl Smalian (plates 5 and 6).

Band 42, Heft 2, August rS, contains :—An essay on the
history of German slugs, and on their European allies, by Dr.
H. Simroth. This monograph is illustrated by five plates, that

of the species being coloured.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 5.—M- Bouley, President,

in the chair.—Spectral analysis of the elements of the terres-

trial atmosphere, by M.J. Janssen. The author describes the

special arrangements that have been made at the Meudon
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Observatory for the study of the hydrogen, oxygen, and other

substances present in the terrestrial atmosphere. Four tubes,

one 60 metres long, have already been fitted up in a chamber in

which solar, electric and other lights can be employed under

favourable conditions.—Thermic studies of the aromatic series :

the phenols of complex function, by M. Berthelot. New
characters derived from thenno-chemistry have been determined

for the purpose of distinguishing the various isonierous groups of

the aromatic series and disclosing the phenolic function belong-

ing more particularly to some of these groups. In order to

establish the general character and importance of this new in-

strument of research, the author continues his experiments with

the compounds derived from the oxybenzoic acids, to which

the synthesis of vanilline and the allied substances has

given so much interest. The results already obtained esta-

blish a perfect agreement between the thermic indications and the

chemical theories respecting the complex phenolic functions.

—

The treatment of mildew and rot with a mixture of lime and

sulphate of copper, by M. A. Millardet. During the present

season M. Nathaniel Johnston has applied this new process to

50,000 vines in the Medoc district with complete success. The
plants so treated are in a perfectly healthy state, while those not

treated are in a wretched condition.—On the destruction of mil-

dew by the sulphate of copper, by M. A. Perrey. A solution

of 5 per cent, of sulphate of crystallised copper has this year

been successfully and economically applied to vineyards in

Burgundy hitherto unsuccessfully treated with sulphur. —Ravages
of mildew in the northern districts of Touraine during the pre-

sent year, by M. Larreguy de Civrieux. The disease broke out

suddenly a few days after a violent storm in July, attacking

several varieties of the vine and the oak trees of the surrounding

plantations to the exclusion of all other plants.—Note on the

quadratic forms in the theory of the !ine.ar differential equations,

by M. Halphen.—On the physiologic action of the salts of

rubidium, by M. Ch. Richet. Subcutaneous and intra-venous

injections of the chloride of rubidium applied to frogs, fishes,

rabbits, guinea-pigs, and pigeons, show that this metal

has the same toxic effect as potassium, but somewhat less

virulent.—On the internal phenomena of muscular contr.action

in the striated primitive fasces in Cordhra flumicornis and the

frog, by M. F. Laulanie.—Line of development followed by the

inoculated virus of tuberculosis in man, the rabbit, and guinea-

pig : application to the study of inoculation and re-inoculation

for tuberculosis, by M. S. Arloing.—A remarkable vegetable

centre in the peninsula of Brittany, by M. L. Crie. Of this

vegetable zone the characteristic species appear to be Narcissus

reflexus, Lois. ; Eryngium viviparum. Gay ; Omphalodcs

Httoralis, Leh. ; and Linaria arenaria, D. C.—Application of

thermo-chemistry to the explanation of geological phenomena ;

general principles ; ores of manganese, by M. Dieulafait. The
principle is laid down that of all the natural combinations of

each metal, that which developes the greatest heat in its forma-

tion occurs most extensively in nature, and must be regarded as

its principal ore. Applying this principle to the study of man-
ganese, the author finds that the ores of this metal exist in nature

in the relative proportions and under the conditions anticipated

by the laws of thermo-chemistry.—On the whirlwinds observed

by aeronauts, by M. Diamilla-Muller. These whirlwinds are

attributed to the collision of two atmospheric currents coming
from opposite directions, and are compared with tlie eddies pro-

duced in streams by analogous causes.—Note on a meteor

observed at Saigon, Cochin-China, on August 22, 1885, by M.
Reveillere.—Kinematics of the locomotion of quadrupeds :

trajectories and comparative velocities of the pastern and hoof
of the horse at the different phases of its motion.

Stockholm

Academy of Sciences, September 16.—The following paper
was presented and accepted for publication in \he Proceedings :

—
** Nouvelles Observations sur les Traces d'Animaux et d'autres

Phenomenes, d'Origine purement mecanique, decrits comme
Algues fossiles," by Prof. A. G. Nathorst.—Experiments to

determine with the galvanometer the limits of elasticity and the

absolute tension of iron wire of different thickness and with
varying contents of carbon, by Dr. P. Isberg.— Researches on
the influence of temperature on the electromotoric force of

certain electric pile combinations, by Dr. F. Kahlmeter, both
the latter papers being presented and explained by Prof. Edlund.
—Prof Wittrock referred to a report left by the late Dr.

Lbnnroth on his botanical journey to Gothland and Ostergot-

land, chiefly to study the Hieracia, at theexpenseof theAcademy-
and to a paper presented at a jjrevious meeting and prepared in

the Botanical Section of the Natural History Museum by Herr
R. Boldt.—Contributions to our knowledge of the chloro-

phyllophyceas of Siberia. He further presented and explained
the two following papei-s, viz. ;—Contributions to our knowledge
of the development of the physiological tissue of some algas, by
Herr N. Wille, and contributions to the flora of the American
DesmidiciE, by Herr G. Lagerheim.— Prof. Chr. Aurivillius

presented a paper, " Conspectus Generum et Specierum
Microceridarum," and gave a review of the same. He further

exhibited living specimens of the slave-keeping ant, Polyir^us

rtifescens, recently found by him near Stockholm.—Prof. Nilsson

presented a paper prepared by himself and Prof. O. Petterson,
" Nouvelle methode pour determiner la densite de vapeur des

corps volatisables en meme temps que la temperature y ap-

pliquee," and gave a review of its contents.—The Secretary

(Prof. Lindhagen) presented the following papers, containing

the results of researches made at the Upsala Chemical Labora-

toi7 :—On the production and nitrification of kumenylacryl
acid ; on the ortoderivates of kumenylacryl acid and the new in-

digo and chinolin-derivates obtained from the same ; on the meta-
derivates of kumenylacryl acid, and on derivates of kumenyl-
acryl acid formed through substitution in the group of the

acryl acid: all four by Dr. O. Widman.—Researches on the

dependence of galvanic resistance in certain alloys of tin and
bismuth on time, by Dr. G. Biicklin.—On capacity of saturation

and atomic weight, by Dr. J. R. Rydberg.—On Polyarsenite,

a new mineral from the mine Sjogrufvan, in the province of

Orebro, by Heir L. J. Igelstrom.—Remarks on the genus Cys-

teosoma, Guerin-Meneville, by Dr. C. Bovallius.—On the Lake
Wettern .and the formation of Visingso, an island, by Dr. G.
Holm.
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AMERICAN ANTHROPOLOGY
Reisen en Ondersoekingen i}i Noord-Amcrika. Van Dr.

H. F. C. Ten Kate, jun. (Leyden : Brill, 1885.)

Prehistoric America. By the Marquis de Nadaillac.

Translated by N. D"Anvers. Edited by W. H. Dall.

(London : Murray, 1885.)

The Lenape Stone; or, the Indian and the Mammoth.
By H. C. Mercer. (New York : Putnam, 1SS5.)

r^R. TEN KATE (son of the celebrated Dutch
painter) has published the account of his late

anthropological journey in the regions about Arizona and
New Mexico. His exploration was supported by the

Government of Holland, for whose Rijks Museum at

Leyden he brought home a collection illustrating the

peculiar civilisation of the Pueblo Indians and their

wilder neighbours of the plains ; also by several scientific

bodies, among them the Anthropological Society of Paris,

for which he took body-measurements of the various

tribes he met with. Belonging to the school of ob-

servers who depend on the measurement of skulls as a

means of classing the natives of America into stocks

of the general Mongoloid race to which they primarily

belong (p. 432), he has to deal with the interesting

problem, what relation the ruder and fiercer tribes bear to

the comparatively cultured and peaceable dwellers in

the pueblos. This, however, is confused by the fact

that among neither is the type uniform. Dr. Ten
Kate (p. 173) recognises among the Apaches two or

three varieties, one more Mongolian and especially

seen among the women, the others more of the bold-

featured Redskin-type. The brachycephalic and occipit-

ally flattened skull which he considers especially charac-

teristic of the Pueblo Indians, enables him to contradict

(p- 155) the opinion that the handsome Pimas belong to

these. But then he finds it necessary to divide the

Pueblos into much the same Mongolian and Redskin

types (see his remarks on the Moquis, p. 253). On the

whole his observations do not seem incompatible with

the view that the difference between the roving Indians of

the skin tents and the tillers of the fields around the towns

of mud-brick houses depends less on race than on differ-

ence of stage of civilisation, itself due in great measure to

the respective circumstances of a wild life of war and
plunder or a tame life of peace and industry. That the

neighbourhood of the nations of Old Mexico may have
influenced the civilisation of the Pueblo tribes is likely

enough, but Dr. Ten Kate argues on grounds both of

skull-measure and language (pp. 265, 221) against any
identification of Zuiiis or Moquis with Aztecs. Indeed, it

is the general experience of anthropologists, in spite of

resemblances in such matters as the step-pattern on the

pottery, that the language, custorns, and religion which

the natives of Zuiii or Tehua have preserved since the

Spanish Conquest, show original and peculiar types which

arc not to be accounted for as borrowed from Mexico.

Thus the designs on the earthen water-vessels, when
e: plained, prove not to be copies of Mexican ornaments,

but mostly direct symbolic pictures, a spiral for the

whirlwind, a semicircle with descending hnes for a

Vol. XXXII.—No. 834

rain-cloud, &c. This even aftects the argument that the

celebrated " cliff-dwellings " of the district were the

strongholds of the ancestors of tribes such as the Moquis,

who claim to continue and interpret the designs on their

pottery (p. 265). Dr. Ten Kate had the good fortune of

visiting Hualp^ with Major Powell and seeing the Moqui
snake dance (p. 242). He was allowed to go down the

cstiifa to see the paraphernalia of the dancers and the

vessel of drink taken as prophylactic against rattlesnake-

bites, and his account of the dance itself, particularly as

to the way in which the rattlesnakes are carried in the

mouths of one set of dancers while another set by tickling

them with feathers prevents their striking, is much in the

same terms as that given by Capt. Bourke (see Nature,
vol. xxxi. p. 429). Mr. Gushing was still at the pueblo of

Zuiii under his Indian name of Tenatsali or " Medicine

Flower," and with his guidance Dr. Ten Kate had oppor-

tunities of studying the social life of the interesting matri-

archal community. The main features of the family

system are now clear, as to the young man being chosen

by the young woman as " hers to be " {yiluk'ianiha) and

his being taken by her father into the house as pupil

{talahi) ; thus he passes into the position of a husband

who can be sent back to his home, and the father of

children who belong to their mother and inherit only

from her. But in this and other accounts there are indi-

cations of what is evident" to every traveller who has

visited a Zufii home—that the father after all has

real power even in that matriarchal household. It is to

be hoped that Mr. Gushing, when he gives the world his

long-expected treatise on Zuni language, manners, and

religion, will be able to make the practical working of

the matriarchal life more perfectly intelligible to the pre-

judiced patriarchal mind of the white man. Dr. Ten
Kate inspected characteristic tribes throughout the New
Mexican district, from these comparatively high Zunis

down to the low LItes, noting details of customs and other

anthropological material which at times illustrate the

effects of intercourse through a yet wider range of culture.

Thus the wooden plough and creaking ox-cart of ancient

Rome, introduced into .America by the Spanish con-

querors, are to be seen at work in the fields around the

pueblos ; and white men passing near an Indian cairn

still throw each a stone upon it for luck (p. 271).

The well-known questions as to America before the

time of Columbus may be counted on more than ever to

arouse the interest of even the " general reader "—whether

and how the natives came across from Asia, whether they

made or imported the peculiar civilisations of Mexico and

Peru, and so on. Thus it was quite w»rth while to trans-

late the Marquis de Nadaillac's "Amerique Prehistorique,"

with its summaries of information and illustrations

borrowed from the best sources. The work has been

improved by being edited by Mr. W. H. Dall, whose own

researches in the Aleutian region form one of the most

interesting chapters in the anthropology of America. In

the first place, the interesting though as yet hardly clear

evidence is fairly given as to man's existence in America

before the recent geological period. One of its most

curious details is the description by Ameghino the geo-

logist (p. 29) of his finding human remains on the banks

of the Rio Frias, some twenty leagues from Buenos Ayres,

associated with charcoal, potsherds, and stone arrow-

c C
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heads, near the carapaces of gigantic extinct armadillos

(Glyptodon) which had served as ready-made roofs to

the pits in the ground which formed the dwellings of the

ancient savages of the Pampas. It seems that, though the

relater was a well-known geological explorer, his account

was received with such incredulity, even in the district,

that the Argentine Scientific Society refused to allow a

paper to be read before them. The present volume,

however (p. 477), contains particulars of a further dis-

covery of the same kind, a hunian skull and most part of

the skeleton having been found below an inverted

Glyptodon carapace. This is not indeed conclusive, on

account of the frequent displacement of the Pampas soil

by floods, and even were the contemporaneity of man and
Glyptodon made out, the upper bed containing the remains

of this huge edentate may Ije more recent than the qua-

ternary date. But no doubt there will be more finds, and
it may help the discussion to point out that there seems

nothing improbable in a man's living under a Glyptodon

shell four or five feet long, inasmuch as there is classical

authority for such habitations in the Old World. The
natives of Ceylon, according to yElian, could live under

their great turtle-shells as roofs ; so Pliny mentions the

Chelonophagi of the Persian Gulf covering their huts with

the shells of turtles and living on the meat. It is

to be feared that the late Dr. Lund's researches in

the limestone caves of Brazil, claimed as proving

that the American man was a contemporary of the

extinct megatherium and horse, were not made ac-

curately enough to be relied on now, but it is well to

keep them in view to encourage similar research. On
the northern continent. Dr. Abbott's rude implements of

argillite trap are the most remarkable objects claimed as

the work of Glacial man, and they have proper description

and drawing here, while every other discovery worthy of

any consideration receives it. As is usual in French
works, proofs of the high geological age of man are re-

ceived somewhat more readily than in our more sceptical

English literature. An unusually full account is given of

the shell-heaps which fringe the coasts of both Americas,

sometimes fifty feet thick and more, so as even to be

valuable for the supply of lime to the builders of neigh-

bouring towns. The high age of some of these rubbish-

heaps is shown by elevation of the ground having lifted

them high above the sea-level where the shell-fish were
doubtless cooked and eaten, while the cannibal habits of

the rude savages of the shores are shown by the usual

evidence of human bones split for the marrow. Probably

the more recent heaps are those characterised by tobacco-

pipes, and stone pestles and mortars like those in which
the modern Indians bruise seeds. This seems at least a
reasonable opinion notwithstanding that such stone

pestles and mortars have been put forward as evidence of

man inhabiting California far back in the Tertiary period.

M. de Nadaillac's chapters on the mound-builders and
cliff-dwellers, and the nations of Mexico and Peru, give

much popular information. The original French work
discussed at some length the native American legends of

deluges and other catastrophes, commemorating the

mythic forefathers of nations and introducers of religious

laws, and arts ; but the American editor, with better

judgment of the historical value of these tales, has pared
them down, leaving the reader to form his judgments on

more solid matters. Should a new edition of" Prehistoric

America " be demanded, it will be well to have the press

more carefully corrected. So well-known a living authority

as Prof. Marsh figures as " March,'" and it is with an
effort that one recognises the ancient Chinese emperor
" Fo-hi" under the designation of " Fo-Fli." At p. 271,

M. de Nadaillac yields to the common temptation of

finding the name of the Nahiia nation in the name of

the country Anahuac, as if it meant " the country of the

Nahuas by the water ; " but this is grammatically im-

possible, and indeed the etymology of A-naliuac, meaning
simply "near the water," is quite indisputable.

The interest felt by Americans in the antiquity of man
on their continent is shown by the appearance of forged

relics. The so-called " Lenape Stone " is one of the flat

perforated stones known as gorgets, common in Indian

graves, but on it is scratched a rude representation of

hunters attacking a mammoth. When it was produced,

Mr. Carvill Lewis at once called attention to the obvious

point, that the mammoth is a palpable imitation of that

of the cave of La Madeleine, whereas the hunters are

imitated from the childish niodern American Indian

pictures on bark or deerskin. The artistic power of the

men of the mammoth-period is shown by its being un-

consciously conveyed through the hand of so stupid a

copyist. E. B. Tvlor

PHYSIOLOGICAL PLANT ANATOMY
PkysiologischePJlanaenanatomie im Grundriss dargestellt

.

Von Dr. G. Haberlandt. (Leipzig : Wilhelm Engel-

mann, 18S4.)

WHEN one recognises the immense importance of

continually keeping before the student, the fact

that from whatever standpoint the plant is viewed,

physiological considerations must never be lost sight of,

one cannot but welcome the appearance of Dr. Haber-

landt's text-book on physiological plant anatomy, and one

is disposed to do so with more than ordinary favour,

recalling those chapters on physiological organography

which appeared some three years ago in Prof Sachs's
" Vorlesungen." The subject is one to which Dr.

Haberlandt has specially devoted himself, the present

volume being in fact the most recent of a series of

detailed publications. On this account it is not sur-

prising to find that much of the subject-matter is not

new, and that of the twelve sections into which the

book is divided five have already appeared in the article

in Schenk's handbook entitled " Die physiologischen

Leistungen der Pflanzengewebes." Dr. Haberlandt's aim

on the present occasion is to publish as complete an

account as may be, of the present history of the subject,

and the great point upon which he insists, is that the

whole anatomical structure and the mode of arrangement

of the various tissues composing the plant, are simply so

many illustrations of the phenomenon of adaptation to

physiological needs.

The first two sections are devoted to the consideration

of the cell and the formation of tissues. The third treats

of the tegumentary system, and as far as regards the

epidermis special stress is laid upon Westermaier's dis-

covery that the epidermal cells serve for the storage of

water, in addition to their well-known protective function.
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The important influence of cuticular wax and epidermal

hairs upon transpiration is also discussed.

In Section I\". the mechanical system is considered.

^^'ith much of the subject-matter of this section we have

been acquainted since the appearance of Schwendener's

classic " Das mechanische Princip ;
" but it is of interest

to note that in the fungi, e.g. Usnea barbata, evidence

e.xists of a mechanical tissue which in the higher plants

takes the form of sclerenchyma, coUenchyma, and bast.

The absorptive system includes roots, rhizoids, and like

structures ; attention being also drawn to the absorptive

tissue of the scutellum. This organ in Briza mino}- is

peculiar on account of the pronounced development of

the absorptive cells, and their striking resemblance to root

hairs.

Section VII. deals with the assimilative system, and

one is much struck by the marked manner in which the

whole structure of the leaf illustrates the principles of

which Dr. Haberlandt is the e.xponent. The pallisade

layers are naturally regarded as being the chief seat of

assiinilative activity, and it is pointed out that the cells

below these layers, which are of the nature of spongy

parenchyma, and contain comparatively few chlorophyll

grains, are distinguished by the remarkable manner in

which they abut on to the pallisade cells. Their special

function appears to be to conduct or absorb the products

of assimilation, and to be the means of conveying them
to other parts of the plant. They are in consequence

designated as receptive or conducting cells (Aufnahme
oder Sammelzellen). The infoldings which occur in

numerous pallisade cells and are so well developed in the

leaf of the various species of Pinus, have for their object

the increasing of surface-area, and consequently also the

number of chlorophyll grains in the cell.

Some space is devoted to the consideration of the con-

ducting system, which includes the parenchyma of the

cortex and pith, the medullary ray parenchyma, &c., the

vascular bundles and laticiferous tissue.

Dealing with the vascular bundles from the point of

view of physiological anatomy, a special terminology has

been adopted. The whole bundle is known as the

Mestom, the xylem as the Hadrom, and the phtem as the

Leptom. The idea of Mestom includes purely vascular

tissue, and excludes the mechanical sclerenchymatous

and fibrous tissue (stereom), consisting usually of

prosenchymatous cells (stereides), such as occur ac-

companying the bundles of most monocotyledons. Dr.

Haberlandt's experiments demonstrate that in the moss
stem the central strand of tissue is to be regarded as

consisting of rudimentary hadrom, having for its function

the conduction of water. To the layer surrounding the

vascular bundle in roots, &c. (endodermis of De Bary) is

applied the term " protective sheath,'' or " protective

layer," on account of its function with relation to the

bundle.

For a more complete understanding of the nature of

laticiferous tissue we are again indebted to Dr. Haber-
landt, whose observations upon this point appear to be

of extreme importance. These observations demon-
strate that in many of the thick-leaved Euphorbias, those

portions of the laticiferous cells which enter the leaf

become repeatedly branched in the leaf-tissue, and in

such a manner that the e.xtremities or blind ends of these

branches abut directly on to the pallisade parenchyma

cells, and are thus brought into the closest possible relation

with the seat of greatest assimilative activity. The
natural inference as to the function of laticiferous tissue

has consequently everything to be said in its favour.

In Section IX. the intercellular space system is dealt

with, and the various forms of stomata and their me-

chanism described. Much importance must necessarily

be attached to this system when one bears in mind the

relation of transpiration and gaseous diffusion to plant-

life. The remaining sections are devoted to the secretory

and excretory organs, and to the phenomena attending

the normal and abnormal mode of increase in thickness

of the stem and root.

The few remarks that base already been made are

sufficient to show that the book contains numerous points

of much interest. It is, moreover, carefully written, and

furnished with a copious bibliography.

We cannot conclude this review without pointing out

as Dr. Haberlandt has so fitly done, the importance of

recognising that in every s)'stem there is not only the

chief, but also the subsidiary, function, and that in con-

sidering any one of them which is especially significant,

the less pronounced but still e.xisting functions must be

kept in mind. By such means alone will the true

advance of phvsiological anatomy be maintained.
W. G.

U'lLUAM HEDLEY
William Hedley, the Inventor of Railway Locomotion

on the Prese>il Principle. By M. Archer. Third

Edition. (London: Crosby Lockwood and Co.,

1S85.)

IN this little book the author endeavours to place on

record more exact facts with regard to the invention

of the locomotive, and to give prominence to the name of

the man who first made the locomotive a practical and

financial success.

Richard Trevithick is perhaps the only man, before

Hedley's time, who narrowly missed the fame now

accredited to Stephenson and Hedley. In 1808 Trevi-

thick constructed a circular railway in a field, now

forming the southern half of Euston Square. On this

railway he placed a locomotive of his own construction,

having flanged wheels, a tubular boiler, and a vertical

cylinder, driving by means of a cross head the hinder pair

of wheels. This engine was attached to a coach, and the

few people who would venture in it were taken round the

railway at so much per head. After running for a few

weeks, a rail broke, causing the engine to leave the

rails, and turn over on its side. At this time Trevithick

had expended all his means, and was coinpelled to give

up his endeavours to convince the public of the many

advantages to be obtained from the use of the locomotive ;

had he been backed up by influential men, no doubt he

would now be known to fame as its inventor.

Many men before Hedley's time had tried their utmost

to make a workable locomotive, such as would supersede

horses on a colliery railway. Trevithick, Blenkinsop,

and Chapman all exercised great ingenuity in their de-

signs, but success was as far off as ever, owing to the

general idea prevailing that some mechanical connection

must exist between the engine and the railway, believing
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that the mere adhesion between the smooth wheels and

smooth rails was completely insufficient to prevent

slipping.

In the year 1812 William Hedley was viewer at the

Wylam Colliery, and in order to reduce the working

expenses he endeavoured to construct an engine to haul

the coal waggons from the colliery to the river, and to do

it cheaper than by horse haulage. At this time he had
a knowledge of what others had done in this direction,

but was forcibly impressed with the idea that the weight

of an engine was sufficient for the purpose of enabling it

to draw a train of loaded waggons. After having made
successful experiments to prove the idea correct, he set

to work and constructed his first engine, which, when
completed, did not prove a success owing to shortness

of steam, and a second one was made. The second

one, the well-known " Puffing Billy," was put to work in

May, 181 3, and was a complete success. This may be

safely called the first practical and efficient locomotive

ever constructed. It had a return-tube boiler of wrought

iron, vertical cylinders, and was placed on four wheels.

Very soon after the engine commenced to work the

exhaust steam was turned into the chimney to create a

blast on the fire. This engine worked nearly continuously

until 1862, when it was bought, and has now found an
honourable resting-place in South Kensington Museum.

Puffing Billy was put to work in 1813, nearly a year

before Stephenson's first engine was tried at Killingworth

in 1814, thus proving without doubt that William Hedley
was the first man to construct the first practically suc-

cessful locomotive engine, and the first economical substi-

tute for animal power.

It should not be thought that our author claims for

Hedley the fame of being the first to develop the railways.

Puffing Billy was at work sixteen years before the cele-

brated Rainhill contest took place, and ten years before

locomotives were allowed to work the goods traffic on the

Stockton and Darlington Railway.

Stephenson's success may be dated from the Rain-

hill contest in 1829 ; and he was one of the first

men to bring the present railway system forward and
develop it. At the same time William James must not

be forgotten ; he surveyed the Manchester and Liverpool

Railway before Stephenson was placed in charge of the

Railway Works, and had it not been for a difference of

opinion on certain technical points, William James would
have been the engineer of the line until open for traffic.

Again, William James went to see Stephenson's engine,

before Stephenson came to Liverpool, finding him an
intelligent working man and the engine a success, he

brought Stephenson to Liverpool, where he eventually

commenced his successful career.

The author is to be congratulated on having proved his

case, and in the preface he truly says :
" Without William

Hedley, George Stephenson might have lived in vain.

It was William Hedley who gave the locomotive its life

and power, and made the work of other men possible.''

The book is very interesting, and is useful as a book
of reference, the appendix containing extracts from the

opinions of many writers, and letters from men able to

give information on the subject. This little book will

prove useful to all who wish to know the facts concerning
William Hedley and his inventions. N. J. L.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsible/or opinions expressed

hy his correspondents. Neither can he undertake to teturn,
or to correspond with the writers of, rejected manuscripts.
No notice is taken 0/anonymous communications,

[ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great
that it is impossible otherwise to insure the appearance even

0/communications containinginteresting and noi}cl facts.'\

Shotfiring in Mines

For some time past I have been conducting a series of >hot-

firing experiments at Dowlais and elsewhere on behalf of llie

Royal Commission on Accidents in Mines. Towards the end
of August last Prof. C. G. Kreischer, of Freiberg in S.-ixony,

visited me at Cardiff for the purpose of conferring with me on
the coal-dust question. The experiments at Dowlais have a

direct bearing on that subject, so, after pointing out to Prof.

Kreischer the perfectly private nature of the investigation a ul

the delicate position in which I would be placed were the results

allowed to transpire through any channel other than the Roy.il

Commission, and having received his assurance that such a con-
tingency was impossible as far as he was concerned, I asked
him to accompany me to Dowlais, so that he might witness some
of the experiments on August 28 and Septembe* i.

On the second (?) day Prof Kreischer asked my permission to

write to his friends in Germany, suggesting that they might make
a few similar experiments privately in an apparatus that had
been set up at Zwickau, at the expense of the Saxon Govern-
ment, for the purpose of conducting a series of experiments with
coal-dust. He again assured me that no publication of results

would take place until after those obtained here were made
known, and offered, if I had the least doubt as to the integrity

of his friends, not to put it in their power to anticipate our
results by not writing to them at all.

I did not feel justified in resisting such an appeal to my trust-

fulness, and agreed to his proposal.

A few days ago I received the following letter, which I shall

be glad if you will kindly publish, along with my answer.

Sir F. A. Abel is the inventor of the dynamite water-cartridge,

and not myself, as might be inferred from the article in

Gliichauf. W. Galloway

Freiburg, October 2, 18S5

HocHGEEHRTER Freund.—Es war mir unmoglich wieder
nach Cardiff zurtickzukehren da wir uns zu lange im Durham-
reviere aufgehalten hatten und die Zeit meiner zulassigen Bleibens

in England sich allzusehr dem Ende zuneigte. I.eider bin ich

dadurch um das Vergniigen gekommen noch einmal mit Ihnen
persbnlich verkehren zu konnen, doch hoffe ich, dass wir uns bald
einmal wieder tehen, vielleicht in Zwickau.

Die Schiessversuche mit Wasserbesatz und Pulver der
Versuchsstrecke haben sowohl in Zwickau als auch in

Neunkirchen zu guteu Resultaten in so fern gefiihrt als die

Gasen nicht entziindet wurden. Versuche mit Pulver und
Wasserbesatz in der Plauitzer Kohle ergeben aber in so fern

keine guten Resultate, als die Schiisse nicht werfen.

Leider hat Assesser Nonne, welcher den Versuchen beiwohnte,
ganz gegen unsere Verabredung sogleich die Resultate/ dieser

ersten Versuche in einer liurzen Notiz im Gliichauf veToSe^xA

licht, jedoch ohne ihre Prioritat zu nah zu treten, da Sie besonders

darin erwahnt sind. Ich hatte ausdriicklich vor jeder Publica-

tion gewarnt ehe die Ihrige nicht erschienen sei, ein ordinarer

Character kiimmert sich aber um so etwas nicht.

Bei spaterer Verofientlichung der Zwickauer Versuche kann
eventuel darauf Bezug genommen werden.

Noclimals fiir alle Liebe und Freundschaft, die sie mir so

vielfaltig erwiesen haben bestens dankend,
Verbleibe ich mit herzlichem Gliickauf,

Ihr,

Ergebenster,

C. G. Kreischer
Herrn Bergingenieur Galloway, Cardiff

Cardiff, October g, 1885

Dear Professor Kreischer,— I have received your letter

of the 2nd inst. I observe that the friends to whom you sent a

description of the shot-firing experiments have violated the con-

ditions under wliich I gave you permission to make your com-
munication to them by already publishing their results, as if
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they were in some sort original. You mention as a kind of

palliative that, although my priority is not distinctly admitted,

niy name is mentioned in a prominent manner.
Personally I consider this a very small afTair. Long experi-

ence of having my name mentioned in a similar manner, or

mixed up with the names of others, or altogether omitted in

connection with certain coal-dust matters in which I have un-

deniable priority, has hardened me ; and I confess that this part

of your letter gave me no concern. But although I could afford

to pass it over in this way as far as I am myself concerned, I

cannot .adopt the same course when the interests of some of the

members of the Royal Commission on Accidents in Mines are

also at stake.

I must therefore ask you to give me a token of your good
faith by restraining your friends from publishing anything further

until the English Royal Commissioners shall have seen fit to

make known the results obtained here. At the same time also

I would suggest it as a simple matter of duty on your part to

take immediate steps to let it be known to those befoi"e whom
your friends' communications have appeared that the credit, if

any, of the original investigations in this case rests with Sir

Frederick Abel and Mr. W. Thomas Lewis quite as much as

with me. Believe me yours very faithfully,

W. Galloway
Herr Bergrath Kreischer, Professor der Bergbaukunde,

Freiberg, Sachsen

The Resting Position of Oysters

In books on Conchology, such as Woodward's " Manual of
the Mollusca " and Jeffrey's "British Conchology," it is stated

that the oyster rests in the natural state on its left valve, which
is the larger and more convex. In this respect it is pointed out
the oyster differs from the animals belonging to the genera
Pecten and Anomia, which rest on the right valve, the Anomias
being firmly attached by muscle with the flat right valve applied
closely to the surface of attachment. In his lecture on oysters

at the Royal Institution, which was published in Nos. i and 2

of the English Illustrated Magazine, Prof. Huxley also states

that oysters rest on the left or convex valve, the flat right valve
acting as a kind of operculum. Examination of oysters from
the Firth of Forth has convinced me that this statement is

erroneous. I do not know on what evidence the current belief

of conchologists is founded. The evidence which appears to

me conclusive is that the right flat valve is always quite

clean, while the convex valve is covered with worm tubes,

Styela arossiilaria, and Hydroids. The latter are in this con-
nection the most important ; it would be impossible for specimens
of Sertularia and Thuiaria 4 or 5 inches long to grow, as I have
found them on almost every oyster, in the central part of the
left valve, if that valve were the lower in position. On examin-
ing Pectens I found that they resembled the oyster in the con-
trast between the surfaces of the two valves, the upper convex
one being covered with Balanus and other fixed animals, the
lower being almost clean. It is generally st.ated that the Pecten
lies on its right valve ; if this statement rests on the evidence
afforded by the condition of the surface of the valves the same
criterion applied to the oyster leads to the same conclusion, that
the right valve is the lower. I have never seen a young oyster
in the attached condition : Huxley states that it is the left valve
which is fixed ; in papers on the embryology of the oyster I have
not yet been able to find any definite information on the point.

Whether it is the right or left valve that becomes attached when
the larva assumes the sessile condition I cannot therefore say of
my own knowledge, but with regard to the adult oyster it seems
to me certain that the current belief is caused by the repetition

of an error. My attention was first called to this point by my
assistant, Mr. John Walker, who tells me that the opinion of
the fishermen at Newhaven is divided on the point, some saying
that the convex valve, others that the flat valve, is the lower.

J. T. Cunningham
Scottish Marine Station, Granton, October 14

Two Generalisations

Two generalisations seem to have been staring us in the face

for some time, and yet I have seen no one give them a look of

recognition ; they may be phantasms, but they seem solid

enough :

—

(i) That the number of elements is infinite ; the most readily-

formed types of ethereal vortices being the commonest, but our
knowledge of them being only limited by the scarceness of the
more complex forms, and not by any limit to the infinite varie-

ties of complexity that may exist. Theii relative commonness
being analogous to the relative sizes of the bodies of the solar

system ; a few large, and always recognisable, and a greater
number of examples as we descend in size to mere meteors. We
already see that there are far more rare elements known than
common ones,

(2) That the reduction of an electric current to heat in an
imperfect conductor is solely due to the independent heat-

motions of the molecules, which check and divert more and
more of the current as their motions are larger ; if there were
no pre-existing heat-motions there would be nothing to resist a
complete transmission of the current motion, and hence there

would be no limit to conduction at the zero of temperature ex-

cept the cohesion of the material.

Bromley, Kent W. M. Flinders Petrie

Meteors

On the morning of October 13, at 2h. 26m,, I saw a fine

meteor giving a bright flash at the end point and leaving a streak
for about 12 seconds. It shot from the Lynx towards the
pointers in Ursa Major, and while carefully fixing its direction

relatively to the stars near, another conspicuous meteor, about
as bright as Jupiter, crossed the lingering streak in a path but
slightly inclined to it and of nearly similar length. I have never
before observed two large meteors almost simultaneous and with
paths so nearly identical.

I subjoin the observed paths of these meteors, also of five

other bolides recently noted hare during the progress of my
habitual watches for shooting stars :

—

Path
1885 G.M.T, Mag. From To Length Radiant

h- m. 0000000
Sept. 9 IS 48 X 149 4-82 152 4-64 18 335-1-71

,, 15 15 II % 37-1- 64 264 -h 7 loj 70-f 4
Oct. 7 10 51 11 51A-1-22 7ii-r24 18 31-H8
„ S IS 9 11 iS5" + 53 i62|-K46i 8 42 + 55
,, 12 14 26 ? 119 -rSI 151 +(X)h 20 88-H8
,, 12 14 26 11 1194-1-50 143 -l-6oi i6i 103-1-33

,, 16 16 35 li 213 f47i 226 -f4i II i43-f49

The radiant points are derived in each case by combination with
many other meteors registered on about the same nights, I

have seen 357 meteors since early in September, and those

selected in the above table comprise ail the brighter specimens
estimated to equal Jupiter. W. F. Denning

Bristol, October 17

Statigrams

The increasing use of graphic representations of statistics by
means of lines, areas, &c. , seems to render it convenient to

have some word which would specially designate diagrams
exhibiting the progress and tendencies of the numerous tables of

figures which do not pretend to strict scientific accuracy. The
word diagram is used in most elastic senses and by all sorts and
conditions of men.
May I suggest the word slatigraph as a definite and con-

venient one for adoption ? This might be sometimes shortened
to graph ; whereas staligram, if preferred, would not admit of

this abbreviation. Most, if not all, graphic results of statists,

economists, anthropologists, &c, , might thus be itxmtd graphs,
whilst mathematicians and the experimental men ofscience would
be left with the use of their own words, such as cm-'es, indicator

diagrams, &c. Each class would possess its own degree and
limits of accuracy : mathematical precision and the doctrine of

energy would apply to the latter, but graphs would be under-
stood to involve human elements with intricate factors whose
recognition or relationships the statistics are intended to elucidate

and compare rather than to define and measure.

12, Meiton St., Oxford J. F. Heyes

THE GEOLOGICAL SURVEY OF BELGIUM
pROBABLY no country of Europe has had its geology
-' more attentively studied and mapped than Belgium,
From the early labours of the veteran and pioneer
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D'Omalius down to those of Dumont and his contempo-
raries, the structure of this country has engaged the

attention of many able observers, and in its broad features

is now well known. The map of Dumont, on the scale

of 1-160,000, is one of the most excellent geological repre-

sentations of any part of the European continent. But a
good many years have passed away since its publication,

and though it remains essentially accurate, it is now
capable of improvement as regards details. Accordingly,

after many discussions of the subject, a Commission was
appointed to undertake a more detailed and exhaustive

geological investigation of the country. This Commission
consists of five members of European reputation, viz.,

M. Brialmont, Inspector-General of Engineers, one of

the most distinguished engineer officers in Europe ; M.
Maus, Honorary Director-General of Bridges, Roads, and
Mines, who made the preliminary plans for the piercing

of the ]\lont Cenis Tunnel ; M. iita?, the well-known
chemist ; M. Liagre, Perpetual Secretary of the Royal
Academy of Belgium, who measured the geodetic base-

line of Belgium ; and M. Houzeau, Director of the Royal
Observatory, whose writings on geological geography are

widely appreciated. These able and thoroughly repre-

sentative men of science were constituted as a Board of

Control by which the operations of the Survey were to be
governed, the practical carrying out of the work being
placed in the hands of M. Dupont, Director of the Royal
Museum of Brussels—a geologist of established reputation.

The work was begun in 187S with the topographical

map of the Engineer Department on the scale of i -20,000th,

or, roughly, about 3 inches to the British statute mile.

It was estimated that the survey of the whole of Belgium
on this scale would be completed in seventeen years from
that date. This detailed map is divided into 430, or, ex-

cluding the frontier sheets, 369 sheets. Each of these is

oblong in form, comprising an area of 10 X 8 kilometres,

or 8000 hectares, or nearly 20,000 English acres. To
produce upon this larger scale a map which should be
only an enlargement and rectification of that of Dumont
was very far from the object of the Commission. It was
determined to adopt a monographic method of surveying.

Each important geological system or group of formations
has been entrusted to one or more specialists, who have
given particular attention to its investigation, and who
have been charged with the duty of tracing the same
system or group completely across the country. Each
geologist is furnished with two assistants who detach
rock-specimens, collect fossils, make borings, and in other

ways save the time and labour of the officer under whom
they serve. Every actual outcrop of rock is marked on
the map, and where the rock isfossiliferous the fossils are

noted and the various pateontological subdivisions of the

strata are traced, the collector being afterwards sent

back where more ample collections are thought necessary.

It was from the first determined that the detailed

geological map should be not merely a scientific under-
taking, but a work of as much practical utility as possible.

Special attention was accordingly given to the soils and
subsoils, and care was taken to express upon the map the

variations in the agricultural character of the ground.
For greater exactness in this respect a system of boring
was adopted. .-\ stout auger was constructed which
could be thrust a yard or so into the ground and bring up
samples of the soil and subsoil. This instrument is made
use of at intervals of 100 metres along the lines of tra-

verse, so that the variations in the superficial layers can
be accurately noted.

To secure harmony in the work, each officer entrusted
witli the survey of a particular series of strata from time
to time confers with his colleagues who are engaged on
contiguous bands, and thus the general geological struc-

ture of the country is worked out on a uniform plan.

Up to the present time thirteen sheets have been
printed off, and many more are in various stages of

engraving and preparation. It is believed that one-third
of the entire work of the survey has been completed.
The ordinary topographical maps of the Etat-major are

printed from zinc plates, and with their crowded contour-
lines and rather blurred printing are but ill adapted for

the insertion of further geological details and the recep-
tion of colour. The Commission of the Geological Map
accordingly decided to engrave this map on copper,
adding new roads and other features, but leaving out all

non-essential topographical details. By this means an
admirably clear base has been secured for the delineation

of the geological structure, while at the same time copper-
plate engraving has been introduced as a new industry
into Belgium. Comparing the ordinary sheets with their

geological equivalents we are struck with the great beauty
and clearness of the latter. Even for every day topo-
graphical use they are immeasurably superior.

One of the great problems of geological cartography is

how best to pourtray at once the superficial accumula-
tions and the solid rocks that lie underneath these. In

this country it has been found practicable on the detailed

six-inch maps of the Geological Survey to represent the

surface-deposits by various kinds of stippling on the

copper plates, the alluvia and the solid rocks being ex-

pressed by tints of colour. On the one-inch maps, how-
ever, which show the surface features by shading, this

method cannot be employed. It has accordingly been
necessary to issue two versions of each sheet of the one-

inch map—one showing the solid rocks, the other repre-

senting the distribution of the various drifts and other

detrital accumulations. These maps are coloured by hand,
and are often of great beauty, but of course are somewhat
expensive, more especially as two editions are needed
to complete the representation of each district. M.
Dupont deserves the admiration of geologists for having
solved this difficult problem in an altogether novel way,
and for having produced a series of maps which
will probably inaugurate a new departure in geo-

logical cartography. His principle is to represent all

the geological formations of a district, ancient as well

as modern, upon the same sheet. As the superficial

accumulations extend across much the largest area of

ground, they are shown by various broad washes of colour

over the tracts which they respectively co\'er. These
colours, though they necessarily spread over most of each
sheet, are kept so subdued in tone that they do not

interfere with the easy legibility of the stronger tints

employed to denote the underlying solid rocks. Every
actual outcrop of these rocks is marked by a patch of the

colour chosen for the particular formation. We thus

note at a glance the localities where the rocks of that

formation can be seen at the surface. At these outcrops,

signs are inserted to mark the dip, and any lithological

or palffiontological subdivisions which have been noticed,

and regarding which a detailed legend on the sides and
bottom of the map gives ample explanation. So far the

map ismerely a transcript of what is observed in nature.

But it is of course necessary to express the limits of the

several rock-groups. And it is here that i\l. Dumont's
ingenuity is most remarkable. He shows these limits by
dotted lines, the dots varying in strength according to

the importance of the limit which they define, and by
strips of colour. Each stage has its margin defined by a

shaded strip of its characteristic colour where the actual

boundary is concealed, while where the junction of two
stages or sub-stages is actually seen on the ground, the

colours are not shaded, but of the full strength. The eje

can thus easily follow the windings of such sub-division

across the map, and can at a glance mark where the

actual exposures are to be observed on the ground.

As the maps are chromo-lithographed it is quite simple

to secure harmony of tone and great clearness and
accuracy. We at once perceive what is actual observa-

tion and what is inference. One is put in possession ot
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the data on which the geological boundaries have been

traced, and can thus judge where and how far these are

conjectural. We are not aware of any other pubhshed
maps where this confession has been so frankl)- made.
The pale yellows and greys adopted for the superficial

deposits cover so much of each sheet as to show at once
how large a part of the ground is occupied by them. The
detrital material is traced up to its source upon the table-

lands, and being of poor agricultural value its colour on
the map shows where farming operations are least likely

to be successful. Where observations by boring or

otherwise have been made on the nature of the soil and
subsoil these are marked on the spot by the requisite sign,

and as the borings are numerous these indications abound
all over the map.
During the progress of the work improvements have

been" made in the methods of surveying and also in the

modes of expressing geological details on the maps. In
the Brussels area, for example, besides the ordinary
borings into the soil and subsoil, deeper borings have
been made to ascertain the nature and succession of the

strata underlying the uppermost deposits. Messrs. Rutot
and Van den Lroeck, two of the staff, have invented an
ingenious instrument with which they can ascertain the

nature of the formations down to a depth of even 10

metres. By its means they have pierced below the sub-
soil in all directions, and have accurately traced out the

areas of the younger deposits around Brussels. The
results obtained by them at each boring are clearly en-

graved on the map ; so that at numerous points all over
the district the farmer, the water-engineer, the railway-

contractor, the ciuarrj'man, and others can learn precisely

through what layers they must pass in any cutting or
excavation beneath the surface. By another ingenious
device, the section of each artesian well at Brussels is

represented on the map beside the position of the well,

and so clearly that the succession of rocks bored through
may be taken in by the ej'e at once.
Each sheet of this detailed survey is so crowded with

information that to those who have been accustomed only
to the ordinary style of geological map-making it may at

first seem a little confused. But if any one will take the
least trouble he will soon find that the confusion is only
in appearance. No maps have yet been published in any
country giving so large an amount of accurate information
with such clearness and precision, and where the actual
facts are kept so clearly apart from inference. These sheets
are not wall-maps to be looked at from a distance, but
detailed maps to be closely studied in the hand. And
they will well repay an attentive study. There is probably
no national Geological Survey in any part of the world
which may not find in them some useful hint or suggestion
for its own improvement.
On completion of the detailed survey it is part of the

original plan to prepare a smaller or wall-map like that of
Dumont. But such a map is hardly needed ; at least its

preparation can well stand over until the whole country
has been surveyed in detail by the methods so well con-
ceived by j\l. Dupont. But besides the maps, the work
of the Belgian Survey has included the preparation of
ample explanations illustrative of the maps. Each sheet
is intended to be accompanied with an "Explication"
giving the detailed structure of the ground, descriptions
of the rocks, natural sections, lists of fossils, and all the
information required as supplementary to the geological
maps. A number of these memoirs have already been
printed. Each of them contains fundamentally three
sections running N. and S. across the formations, which
in Belgium have a general E. and W. strike. These
sections are described in detail, and full local references
are given. The books are well printed, and the coloured
plates of sections are excellent, while a novel attraction is

given by the insertion into the text of coloured engraved
sections of special localities.

None of the maps or explanations, though they have
been ready for some time, have yet been published. They
are to be seen, however, in some of the public libraries
and museums in Europe. Belgium has every reason to
be proud of them, and we trust that the delay in their
publication will speedily be followed by the issue of the
whole series now ready and by the completion of those in
progress. It is impossible to over-estimate the practical
utility of such a detailed survey in a country like Belgium.
No time should be lost in pushing on and bringing to a
conclusion a work which has been so admirably begun.

Arch. Geikie

THE THIRD INTERNATIONAL GEOLOGICAL
CONGRESS

'X'HE third International Congress of Geologists,
-*- postponed last year on account of the spread

of cholera in southern Europe, has just been held
at Berlin. Each successive gathering has far surpassed
its predecessors in numbers and in the representative
character of its members, the numbers attending the
meeting at Berlin being no fewer than 255. Of these of
course the large majority were Germans, who mustered
in all 163. Italy, however, furnished 18 representatives

;

Austria, 16; Great Britain, 11; France, 10; United
States, 9 ; Belgium and Russia, 6 each ; Sweden and
Switzerland, 3 each ; Norway and Holland, 2 each

;

Spain, I ; Brazil, i ; India, i
; Japan, i ; Portugal, i ;

Roumania, I. The meetings were held in the buildings
of the Reichsrath, or Parliament, the large room set apart
for the deliberations of the Congress being that of the
Lower House of Representatives, and no little interest

was taken by the foreign geologists in the names of the
Members of Parliament inscribed on the backs of the
seats. The door also was pointed out from which the
great Chancellor emerges to launch his philippics against
the contumacious opposition. But the genius loci inspired

no flights of eloquence nor much disputatiousness among
the geologists. The use of French as the language of
discussion was no doubt one eflective cause of silence on
the part of many members who would otherwise only too

readily have made themselves heard. Under such
circumstances the Latin races have of course a consider-
able advantage over the Teutonic. One of the Berlin

papers gave articulate expression to the complaint that

in an audience nearly two-thirds of which were Germans,
French should have been chosen, and great was the

delight expressed by the German element in the Congress,
when the Minister of Public Instruction, who officially

welcomed the assembly, gave his eloquent and appro-
priate address in German. But by common consent, and
with much good humour, though often with a disregard

for the claims of grammar, idiom, and pronunciation that

must have been infinitely ludicrous to the French-speaking
members, the international official language was used
throughout the proceedings.

The ostensible work of the Congress, which lasted

nearly a week, may be divided into five parts. Of these

the first in order of treatment and also of importance was
the report of the Commission entrusted at the previous
(Bologna) meeting with the preparation of a geological

map of Europe. During the four years that have elapsed
since the Congiess determined to undertake this work,
satisfactory progress with it has been made. The topo-

graphical outlines of the map have been completed and
engraved, and the Commission were able to show upon the

wall a mounted copy of the outline map. The materials

necessary for filling in the geology have already been
supplied for a large part of Europe, and it is expected
that in the course of next year the work will be so far

advanced that proofs in colour of many of the sheets of

the map will be ready. There can be no doubt that the

preparation of this great map is the most important and
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useful undertaking of the Congress. It is an eminently

practical piece of work, with an attainable aim which

unites the geologists of all European States in a common
definite labour. The engraving and colouring of the

map are carried on in Berlin. Judging from the present

state of the engraving and from the scheme of colours

adopted, we may confidently anticipate that the com-
pleted map will be a singularly clear and beautiful speci-

men of cartography, and will form a noble monument of

international co-operation.

The second subject, to which the Congress devoted

most of its time, was the unification of geological nomen-
clature. Reports had been received from different

countries as to the names and classification of the various

subdivisions of the geological record. But the wide differ-

ences of opinion expressed in these reports showed how
little prospect there was that anything approaching to

unanimity on such a subject would be reached by the

Congress. It is to be feared, indeed, that the endeavour

to unify stratigraphical nomenclature all over the world is

more Utopian than practical. Nature is not everywhere

uniform, and it seems almost puerile to strive after a

uniformity of classification and terminology which has no

counterpart among the rocks themselves. The Congress

itself appeared to realise this, for it wisely postponed the

consideration of all questions about which there could be

any serious diflerences of opinion, and adopted only those

propositions which nobody would controvert, and which
hardly required an international congress to settle. Thus
it was agreed that the .A.rchKan rocks should be diviiled

into sections according merely to petrographical cha-

racters and without expressing any opinion as to their

relative age. The vexed question of the Cambrian and
Silurian classification was postponed until the next Con-
gress three years hence. A day was spent in discussing

the position of the Permian system, with the result of

leaving it for the present where it is usually placed. The
subdivisions of the Mesozoic and Tertiary rocks were
rapidly enumerated, but no discussion of them was pos-

sible in the time. In truth, it is difficult to see how any
real eftective discussion of these subjects can be attempted

at the ordinary meetings of the Congress. The assembly

is so large that probably only a fraction of the audience

is really competent to express an opinion on the particular

subject under debate. Some of the members who might
contribute most valuable suggestions are deterred from

so doing by their timidity m the use of the French
language. To count the heads of so miscellaneous an

audience and say that such and such are the decisions

which it has voted can really carry little weight with the

geologists of the world at large. Such at least was the

opinion freely expressed among the members at Berlin.

There was a very general feeling that the less the Con-
gress attempts in the way of authoritative decision or

legislation the more likely is it to carry on effectively

other functions which are of far more general importance
and usefulness.

Thirdly, the reading of communications on geological

questions of general interest. Several good papers were
read, but the thinned audience showed that this part of

the programme was not \ery popular. There seemed to

be no careful selection of papers, for some of those that

were read hardly deserved a hearing before an inter-

national gathering of geologists. If this section of the

proceedings is retained, it might be well to invite before-

hand a few men of acknowledged reputation to give dis-

courses, each on his own subject. There would be a strong

desire to hear the masters of the science, and if three or

four of them of different nationalities could be induced to

accede to this proposal, there would be no need for

catering among the rank and tile of the assembly for

papers to fill up the time.

Fourthly, an exhibition of geological maps, sections,

specimens, and models. This collection was arranged in

the room of the Bergakademie, and proved a source of
much interest and instruction. The series of national

geological surveys represented on the walls embraced a
large part of Europe, and included some admirable ex-

amples of cartography. Among the specimens special

attention was given to those exhibited by Mr. Reusch, show-
ing Silurian fossils in the crystalline schists of Norway,
those of Dr. Lehmann illustrating his work on meta-
morphism, the wonderful group of amphibian remains
shown by Prof. Credner, the series of fossils brought by
Dr. Torell from the Primordial and Lower Silurian rocks
of Sweden, various collections from difierent localities

among the Cretaceous rocks of German)-, and a remark-
able assemblage of specimens of northern rocks and fossils

from the drift of North Germany, exhibited by Dr. A.

Remele.
Fifthly, e.xcursions to places of geological interest. At

the close of the Congress a large number of the members
proceeded in a special train to Potsdam, and spent a day
seeing the sights of that royal demesne. Ne.xt morning
they started for Thale in the Harz, whence, under the

able guidance of Prof. Lossen, they were enabled to see

some of the more interesting features connected with the

protrusion of the granite and the metamorphism of the

surrounding rocks, likewise the succession of stratified

rocks up to the Chalk, thrown against the flanks of the

Harz. From Thale the party travelled to Stassfurt, and
descended into the salt mines, which were illuminated in

its honour ; thence to Leipzig, where Prof Credner acted

the part of host and guide, and from which an interesting

excursion was made into the Saxon granulite region.

But it is not by its formal and ostensible proceedings

that the usefulness of the Congress is to be measured.
There was a widespread feeling which constantly found
audible expression, that the opportunities it afforded for

persoital intercourse and exchange of views were amply
suftiicient to justify its existence and to give assurance

that it would long continue. The discussions among the

animated groups in the corridors and ante-rooms were
much more vivacious and probably quite as conclusive

as those held in the large room. But most useful and
enjoyable of all was the nightly Kncipe held in some beer-

saloon. There in a thick and pungent atmosphere of

tobacco-smoke, amid the clattering of beer-jugs and
shoutings for the Ke/lner, many of the foremost geologists

of the Congress gathered together — stratigraphists,

petrographers, pateontologists, mineralogists— full of

scientific enthusiasm and good fellowship. Loud and
long were the debates in these dim retreats. Tongues
that had been shackled by French articulation now shook
themselves free in the unrestrained vernacular of the

country. There were no reporters of course, and no
record remains of the discussions. But the recollection

of these evenings will not soon pass away from the

memory of those who took part in them. Men from
distant parts of the world who had only known each
other's writings, or at most had exchanged letters, were
here brought face to face, and the foundations of many a

pleasant and profitable friendship were doubtless laid.

Great praise is due to the organising Committee at

Berlin, and especially to its indefatigable General Secre-

tary, Herr Hauchcorne, for the arrangements made for

the business of the Congress and the comfort of the

visitors. Every detail seemed to have been carefully

planned, and the result was evident in the smooth working

of the whole machine. It was a great gratification to see

the venerable Dr. \'on Dechen presiding over such an

assembly of geologists, and to hear his reminiscences of

the early da\'s of European geology. The bonhomiiiic of

the President, Prof Beyrich, put everybody in good
humour, and the active guidance of the former President,

Prof. Capellini, contributed largely to the success of the

Congress.
The next session of the Congress is to meet in London
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between August 15 and September 15, 1888, and Messrs.

Blanford, Geikie, Hughes, and Topley have been
nominated a committee to malce the necessary arrange-

ments.

BOTANICAL EXPLORATION OF THE
CHILIAN ANDES

Al^E are indebted to the Kew authorities for the
* ' accompanying extract from a letter dated August

21, 1S85, addressed to Sir Joseph Hooker by Dr. R. A.
Philippi, the Professor of Botany at Santiago :

—

"My son made in the summer during no days a
voyage from Copiapo to the River Camarones, the actual

boundary between Chili and Peru. He went first from
Copiapo to .Antofagasta de la Sierra (26' 5' lat., 27' 20'

long., 3570 metres above the sea), where about 60 to 100
people are living, and thence (nearly always on the high
table-land of the desert at an elevation of 3500 to 4200
metres) to Huasco de Tarapaca, from whence he de-

scended to the tamarugal. The voyage extended over
8 degrees of latitude. This high table-land is nearly a
single bed of trachytic lava, on which are scattered a
number of extinct volcanoes, three of which are higher
than Chimborazo—viz. the LluUaillaco, 65oo metres (I

was, twenty-one years ago, at its west foot) ; the Tuniiza,

6540 : and the Pular, 6500 metres. There are many
large salt lakes, several entirely dry. The vegetation in

this easterly part of the desert is not so scanty as in the
westerly, visited formerly by me, perhaps owing to a
slight influence of the trade wind ; and the water-places
are more numerous and nearer one to the other.

" The number of species of plants brought home e.xceeds

400, of which half are not described. .Amongst them is

one Polylepis (without flowers), found only in one
quebrada, and Pilostyles Bcrterii. a parasitic plant be-
longing to the same family as Rajfltsia, found at the
height of 3700 m. !—of course on an Adesinia. The
three species of ferns are : PellcFa ternifolia^ Cheilanthes
microptcnis, and a beautiful Ciiicinnalis which seems to

be new. The most numerous family is, of course,

Synantherea;, with 94 sp. ; Gramineae has 42 (among
them a new species of Munroa) ; Leguminosa:, 28-29

;

Verbenace;e, 15 ; Solanaceje, 28 ; Chenopodiacece, 15.

Amongst these plants nine or ten must form, in my
opinion, new genera. Some are very curious, as a
Verbenacea, which grows in small hemispherical tufts

and has the aspect of a Synantherea, with sessile flowers
and pappus. This pappus proved to be a deeply-divided
calyx with long cilia. There is another genus which I

took at first sight for a Tribiilus. I hope that my age,
my health, my eyes, and my time will allow me to draw
up the generic diagnosis, at least, of these plants."

krakataIj
'T'HE publication of the first part of Verbeek's " Kraka-
' tab," which chiefly contained the history of the

great eruption of 1883, had raised many expecta-
tions regarding the promised description and discussion
of the pJicnomena then observed. In his completed work,
which contains 25 coloured drawings and 43 large and
small maps, those expectations are fully realised. Im-
mediately after the great outburst of August, 1SS3, the
Dutch Indian Government sent him to visit Krakatab
and to investigate the causes and effects of this awful
catastrophe, more sudden and destructive than the famous
eruption of Vesuvius. The great facilities they placed at

his disposal enabled him to do this in the most satisfac-

tory manner, and the really beautiful character of his

completed work reflects the greatest credit not only on
the learned author, but on the zeal and public spirit of
the Dutch-Indian Government, who have aided him in

making so valuable a contribution to scientific knowledge.
So much interest has been taken by the general public,

aswellasbymen of science, in this remarkable eruption, that

we feel certain they also will welcome this volume, since
it is lucid in style and profusely illustrated. With an
expression of his gratitude to various institutions and
individuals who have rendered him valuable assistance,

the author gives in the preface a list of the weights and
measures, together with a summary of the most recent
ideas that geological science has received from the
Krakatab eruption.

Krakatab itself lies on the point of intersection of three
fissures or crac'^s in the earth's crust, and from this posi-

tion is naturally exposed to volcanic disturbances. The
earthquake of September I, 1880, which damaged the
lighthouse on Java's First Point, probably aftected the
Sunda fissure and facilitated the entrance of greater

quantities of water into the volcanic furnace underlying
the Straits of Sunda. Accepting the theory that volcanic
eruptions are caused by steam at high pressure, we have
thus the probable explanation of the terrible outburst of

1S83. From the observations of earthquakes in the
Indian archipelago during the year 1SS3, it appears that

the eruption was neither preceded nor accompanied by
heavy shocks. It is even far from certain that any
trembling of the surface took place at the time, since the
vibration of the air caused by the explosion was sufficient

to shake houses and crack walls, and thus might easily

have been mistaken for earthquakes. The author further

treats of the ejected materials ; their thickness, which, on
some parts of Krakatab, amount to 60 metres ; their

size, varying from bodies of one cubic metre to the finest

dust ; the velocity with which they were thrown out,

which must have been considerably greater than that

of projectiles from the heaviest rifled ordnance ; the
elevation which they reached has been calculated at

50 kilometres, or nearly six times the height of Mount
Everest, the highest mountain of the world, and the
ashes have fallen over an immense area. From investi-

gations made at fifty different places regarding the thick-

ness of the fallen ashes and also the change in the depth
of the sea around Krakatab, M. Verbeek has calculated

that at least 18 cubic kilometres of matter must have
been ejected. To give an illustration : imagine a bo.x of
ashes as large as Hyde Park and as high as the
dome of St. Paul's, a hundred such bo-xes will give an
idea of the mass of matter thrown out by Krakatab in

1883.

For three days after the eruption various ships to the
westward found ashes falling on their decks ; the names
of these ships are given, as well as a map showing their

exact position at the time. Mr. Verbeek believes that

the finest particles, forced by the steam into the upper
air, did not descend, but were carried westward by strong

east winds, making twice the circuit of the earth and
causing the phenomena observed at various places of a
blue and green sun and moon. The passage of this

cloud has been reported from islands and ships in the

Pacific Ocean and its velocity must have been as great

as that of a hurricane. After the steam and dust-cloud
were dispersed over a wider area the beautiful red sunsets

occurred, which were owing to the presence of such a
large volume of aqueous vapour, while the blue and green
colours of the celestial bodies were caused by the soHd
particles in the air.

The author goes on to elucidate the geology of Krakatab
by two maps and four very instructive sections, showing
its development during that number of periods. The
first period was marked by the destruction of the great
cone, probably 2000 metres high ; during the second
period the peak Rakata was formed by a lateral eruption,

while in the third period two parasitic cones, Danau and
Perbvewatan, were added, and these, by their successive
eruptions, built up the island of Krakatab. In the fourth
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period two of these cones have been destroyed by the
terrible eruption of 1S83. As our authentic records of

Java only date back 300 years, we have absolutely no
data respecting anything that occurred in the first three

of these periods. We have accounts of an eruption of

the Perbvewatan in the year 1680 from two travellers

—

Vogel and Hesse—to which I drew attention in the
Algemeen Daghladvan Ned. hidie of May 23, 1884 ; but
they say nothing as to whether that crater was formed at

that time or had been already active. After a rest of 203
years the Perbvewatan became again active in May,
1883, and the Danau joined it in activity during the

following June, forming the principal crater in the centre
of the old volcano. In August, at the great eruption of

the 27th, this part of the volcano was again destroyed ;

the Perbvewatan and the Danau, with the northern half

of Rakata Peak, disappeared, and the site of the old

crater is now covered by the sea between the islands
Lang, V'erlaten, and Krakatab.

If the volcano resumes its activity, which is to be
expected since the island lies on such a favourable point
for eruptions, then small islands will appear between the
three already mentioned. Krakatab has been at rest

since 1883, although it has erroneously been reported to

be active. The roll of thunder and the flashing of light-

ning over the ruins of the crater wall have been
mistaken for the action of subterranean forces, while the
volcanic dust swept off from the cruinbling summit by the
wind appears at a distance like smoke.
A very curious and interesting feature of the recent

eruption of Krakatab was the ejection of fragments of
underlying sedimentary rocks. The base of the Krakatao
volcano, and in general the entire bottom of the Straits

of Sunda, consists of eruptive rocks of the miocene
period covered with horizontal layers of diluvial and
recent marine deposits, the materials of which have been
derived from the various volcanoes in the vicinity.

The first volume of Verbeek contained a valuable
report from his colleague, iVIr. J. A. Schuurman, on the
phenomena of the eruption of May, 1883, as observed by
himself, and the second volume has a lengthy and minute
description by the mining engineer, Mr. J. W. Retgers, of
his microscopical examination of the ash which fell at

Buitenzorg, and of the various substances thrown out by
the eruption of 1SS3, as well as of the older rocks.
A portion of the pumice which co\ered the sea after

the eruption was carried westward by winds and currents
and driven on the shores of various islands, even so far

as the east coast of Africa. Another portion, which
floated in the bays of Semangka and Lampong for several
months, being driven in the beginning of 1884 by westerly
winds along the coast of Java toward the Moluccas and
Australia, is at present encountered in the Pacific Ocean
between the Caroline and Marshall Islands. The author
has calculated that this pumice will arrive on the west
coast of America at Panama early in i885.

With regard to the spherical bodies of a calcareous and
clayey nature, called " Krakatao marbles," found lying
loosely on the surface, Mr. Verbeek at first supposed
them to have been formed by the rotary motion of
particles ejected from the volcano, but as they were after-

wards found imbedded in ejected fragments of claystor.e
and mails, this theory must be given up ; he considers it

possible that there may have been concretions in the
tufa, although their presence in rock sometimes quite
destitute of lime is certainly surprising, and this form of
concretions has not been observed hitherto.

The chemical analyses of the rocks of Krakatao can be
fully relied upon, as they have been made by Dr. CI.

Winkler, Professor of Chemistry in the well-known
Mining School of Freiberg, in Saxony. Dr. P. J. van
der Stok, Director of the Meteorological Observatory at

Batavia, proves that the disturbance in the position of'the
magnetic needle observed during the falling of volcanic

dust was due, not to the eruption, but to the presence of

magnetite therein, since the disturbance only lasted during
the shower of ashes.

The low teinperature observed at that time at Batavia,
Buitenzorg, Kroe, Moeara-Doea, Bandar, and elsewhere
was not due, according to hygrometrical observations, to

the evaporation of the humidity of the ash ; near the
volcano and on ships in the vicinity it was oppressively
hot, but the ashes thrown into the icy regions of the

upper air and falling at a distance from the volcano had
become cooled in their passage. Heavy electrical dis-

charges occurred continually in the ash cloud around
Krakatao. On Java's First Point and at Flat Point the
lighthouses were struck by lightning.

On Sunday, May 20, 1883, all Batavia was in great
commotion as to the cause of the mysterious sounds and
detonations which apparently came from the west and in

fact did come from Krakatab. At Serang and Anjer,
which are situated much nearer to the volcano, no sounds
had been heard. Again at Batavia on the morning of
Monday, August 27, after the tremendous detonation at

Sh. 26m., the eruption seemed to have ceased ; they heard
nothing at all of another enormous explosion which took
place between 11 and 12, as reported from Middle and
East Java. The explanation of this curious phenomenon
is that earlier in the morning an ash cloud like a gigantic

lamp-shade settled over the volcano, extending as far as
Bandong, and that the quantity of these ash particles

floating in the air prevented the transmission of sounds.
Above the ash cloud the detonations were transmitted in

all directions, but naturally were most distinctly heard
to the windward. The farthest points where the sounds
have been heard are Doreh, in New Guinea, some points
of Central Australia, among others the telegraph stations

of Daly Waters and Alice Springs, the islands of

Rodriguez and Ceylon. Accounting for the difference in

time and taking the rate of transmission of sounds, the
author has calculated for different places which grand
detonation in particular has been heard. The detonation
of JNIonday morning, 5h. 30m., has been heard in .Australia

;

that of loh. 2ni. a.m. has been heard at Banca, Billiton, the
west coast of Borneo, the southern and eastern divisions

of Borneo, Bawean and Banda ; that of loh. 52m. a.m. at

Riouw, Middle and East Java, Bali, &c. ; the last two
detonations have not been noticed at Batavia and Buiten-
rorg. The area within which the explosions have been
heard is represented on a map ; it amounts to one-
fourteenth of the whole surface of the globe—a quite

extraordinary transmission of sound over so large a space.

From the vibration of the air caused by the heavy de-
tonations houses, doors, windows, clocks which hung
against the walls, objects which stood on cabinets or were
suspended from the ceiling were set trembling ; but the
swinging movements given to hanging objects by earth-

quakes have nowhere been observed. That some walls

have been cracked, and houses been damaged so as to be
no longer habitable, can be accounted for, according to

the author, by the probability that they were already

weak, and thus had an opportunit)' of showing it.

The greatest air-disturbance caused by the eruption

has transmitted itself as a regularly moving atmospheric
wave, with Krakatab as centre, over the whole earth ; and
to the discussion of this entirely new phenomenon the

author has devoted about seventy pages. With the

assistance of verj- accurate barograms from Sydney,
N.S.W., he calculated the heaviest explosion and fixed it

at loh. 2m. a.m. Krakatab time. The same result has been
arrived at by another calculation based on the markings
of the indicator of the gasworks at Batavia. That indi-

cator marked fifteen oscillations, corresponding with as

many explosions, of which the four severest occurred in

the forenoon of Monday, August 27, at 5h. 30m.,

6h. 44m., loh. 2m., and loh. 52m., Krakatab time.

Of these four, that of loh. 2111. a.m. was by far the
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greatest, and it is probable that the air-wave then

formed made the tour around the world. Forty places

in Europe, America, and Australia are named where

the disturbance of the air has been indicated by baro-

meters, and with the help of these data the author

has been able to calculate the velocity of the air move-
ment, which has been found to be considerably less

than the velocity of sound at o^ C. ; consequently the

movements took place at a great height and in cold-air

strata.

According to the author's calculation this air-wave re-

quired 35j hours to make the circuit of the earth ; it

would have been of great interest to know just when the

wave returned to Batavia, but, unfortunately, the diagrams
of the indicator at the gasworks that might have marked
such a return have been lost.

Part of Chapter V. treats of changes in the sea-bottom.

The sea now covers to a depth of 200 to 300 metres what
was formerly the northern part of Krakata'b, and the small

island called Polish Hat has also disappeared. Between
the remaining islands, which are fragments of the old

crater ring, an area has subsided of at least 41 square

kilometres, or about 10,000 acres. Outside these islands,

within a triangular space of 34 square kilometres, the sea

is also deeper than formerly, so that altogether a surface

of 75 square kilometres has subsided, which is clearly

shown on maps i, 2, and 4.

The part of the Peak which has disappeared must have
been i cubic kilometre in size, and the fall of such a mass
into the sea is quite sufficient to cause the great sea-wave
which swept away thousands of human beings. Nowhere
is there the slightest vestige of any upheaval, from which
we may be certain that no seismic movement of the sea-

bed has occurred. In Bantam and in the Lampong
districts, after the disaster, the remains of the macadam-
ised roads along the coast were everywhere as high above
the sea as before, and soundings in Sunda Straits showed
that no change of sea-bottom has taken place there. The
shallower depth in the immediate vicinity of Krakata'b,

and between Krakata"b and Sebesi, has probably been
the result of fallen materials, to which also the islands

Steers and Calmeyer, which have since disappeared, for

the greater part, no doubt owed their existence.

As the last of the phenomena which accompanied the

eruption of 1SS3, the movements of the sea are discussed,

as shown by the destructive waves which have made this

catastrophe so terrible. It is certain that the greatest
wave of all started from Krakata'b at 10 a.m., and that

wave completed the destruction of Telok Belong, Anjer,
and Tjiringin. This great wave had been preceded by
small waves on Sunday afternoon at 6, and Monday
morning at 6h. 30m., by which these places were already
partly submerged and destroyed ; but the really very
remarkable phenomenon was observed that not every
wave reached all the places situated along the coasts of
the Straits of Sunda. For example : the wave which
destroyed on Monday morning, at 6, a part of Anjer, and
at 6h. 30m. the lower part of Telok Belong, has not been
noticed at Tjiringin. The author explains this by the
supposition that the preceding waves were not caused by
the falling in of parts of the volcano, but by the enormous
quantities of ejected matter that splashed into the sea.

Suppose on Sunday evening during the eruption of 5h. 7m.
a large quantity was thrown out on the spot where Cal-meyer
lies, the wave thus formed was noticed everywhere around
—at Merak, Anjer, Tjiringin, Beneawang, Telok Belong,
and Kelimbang. If, during the eruption on Monday
morning(5h.3om.),the matter was thrown down on the spot
where Steers lies, then the wave would be obstructed in a
south-easterly direction by Calmeyer, and Tjiringin, lying

behind it, be protected, whilst the wave would roll to

Anjer, where it must have arrived a little after 6 a.m. In
like manner, at the explosion of Monday morning (6h. 44m.),
Anjer and Tjiringin were protected by Krakata'b, and

Telok Belong by Lagoendie, whilst Beneawang in the Bay
of Semangka was nearly destroyed ; but the wave of
10 o'clock being of such enormous magnitude, swept over
all obstacles.

Most careful calculations fix the time of the formation
of the great wave at 10 a.m., the same hour at which the
heaviest detonation was heard, so that the ejection of a
stupendous quantity of ashes, pumice, and mud, the
rushing in of the sea upon the mass of glowing lava, and
the falling in of half the mountain, must have taken place
almost simultaneously. From the height registered by
the tide-gauges at Tandjong-Priok on Monday at 7h. 30m.
p.m. it is evident that Batavia narrowly escaped a second
inundation. The data collected from all parts of the

world regarding an extraordinary movement of the sea

soon after the eruption, made it possible to compute the

velocity of the great wave, and this velocity enabled the

author to calculate the average depth of the sea along
the path the wave travelled. In this way he has ascer-

tained that the depth of the sea between Krakata'b and
South Africa must amount to 4200 metres ; between
Krakatab and Rodriguez, 4560 ; and between Krakata'b

and South Georgia, 6340 metres ; which shows that west
and south-west of Australia there must be a deep-sea basin,

the existence of which has not yet been revealed by
soundings. Mr. Verbeek considers that, if the irregu-

larities of the tide noticed at Aspinwall happened at the

hour reported, they were not caused by the KrakatJib

wave, but by volcanic activity in the Antilles ; that wave,
however, was observed on the coast of France, at San
Francisco, and even in Alaska. Its velocity was so great

that it reached Aden in twelve hours, a distance of 3800
nautical miles, usually traversed by a good steamer in

twelve days.

It is greatly to be regretted that our knowledge of this

phenomenon beyond the Indian Ocean remains incom-
plete, on account of the small number of tide-gauges on
the Atlantic and Pacific coasts ; the author suggests that

this want shall be promptly supplied, so that in future no
important movement of the sea shall escape notice.

Chapter VI. is devoted to a consideration of the vol-

canic phenomena which have been observed during the

eruption of Krakatab at other {places within or beyond
the Indian Archipelago. Simultaneously the volcano

Gcenong Api, on the island of Great Sangi, the Merapi
on Java, the Merapi on Sumatra, and also, it is supposed,

a volcano in the Moluccas were in activity. A seismic

movement of the sea-bottom occurred in the whole
region of the Moluccas, which could not have been due
to Krakatab, and this movement has been noted by three

tide gauges in the Straits of Madura. Over a large part

of Australia, from August 27 to 29, more or less serious

earthquakes were felt—a phenomenon the more remark-

able because Australia sufl'ers very seldom from any
shaking of the earth. It is probable that sudden displace-

ments of steam—perhaps of lava—occurred in the sub-

terranean cavities, caused by a change of pressure

through the great discharge of lava and steam at

Krakata'b. We must therefore conclude that the under-
ground recesses between Krakata'b and Australia are in

some way connected, so that any change of pressure in

one cavity causes a change of pressure in the other.

Even at points in the neighbourhood of the antipodes

of Krakata'b shocks and volcanic effects were noticed,

and if, as is probable, some point in the Antilles was in

activity, then evidently the whole surface of the earth

during the terrible discharge of Krakata'b was agitated,

and apparently the crust of our earth is not so solid as

many of its inhabitants fondly imagine.

The author maintains the doctrine that part of our

globe remains still in a molten state, and he disputes the

theory, which has been advanced, that the heat of the vol-

canic furnaces is entirely due to local chemical action. He,
however, acknowledges that it is very dilScult to explain
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why, during the Krakatab outburst, the antipodes was
more favourably situated for an eruption than the other
volcanic regions of the earth. A similar tendency during
former eruptions has not been recorded, and we must
wait until another great outburst enables us to decide
whether it is of any importance.
The coloured drawings, twenty-five in number, are all

by Mr. Schreuders, who accompanied Mr. Verbeek in

October 1SS3, and give a faithful picture of the devastated
regions as they appeared two months after the eruption.

The most striking picture is that of the stupendous wall,

832 metres high, which was laid bare by the destruction

of the northern part of the peak. No one who has gazed
upon this grandest of nature's ruins can forget its solemn
desolation.

The careful typographical execution of the work
reflects great credit on the Director of the Government
Printing Office at Batavia. We can heartily congratulate
the learned author on the successful completion of his

most valuable and exhaustive work, interesting alike to

the scientific and general reader.

ON THE COLOUR-SENSE
"T^HERE is an interesting paper in the Nineteenth
^ Century'^ for February last in which the colour-

nomenclature in the Homeric poems and that of the

modem Hindustani language are compared with modern
English usage. The writer traverses to a great extent

Mr. Gladstone's suggestion- that the ancient Greeks were
deficient in colour-sense {i.e. compared with modern
Englishmen), and propounds the idea that the natives of

India have a keen colour-sense.

It will be shown below that the use of colour terms in

modern English is not only loose, but even incongruous.
Illustrations will be taken from both the papers referred

to, with additions from the author's experience in India.

Natural Objects.—Uniformity might surely be expected
in the use of colour terms with bright-coloured natural

objects. There is, however, no uniformity in their use,

even when intended to be real colour designations ; and
opposite and sometimes unnatural colours are—in a
figurative sense—ascribed to a single object.

Thus the colour of fresh blood and the tint arising

therefrom in the healthy cheek and also in the blushing
cheek (of a fair person) are probably among the most
well-marked, definite, natural colours. Yet the blood it-

self is styled blood-red, gory, crimson, red, scarlet, whilst

the healthy cheek is described as carnation, vermeil, red,

ruddy, rosy, and pink, and the blushing cheek as scarlet,

crimson, red, aflame (perhaps rather a heat than a colour
term). These terms, though used as real colour designa-
tions, are by no means synonymous, whilst in a figurative

sense quite different and even unnatural colours are
ascribed. Thus blue blood \s used of aristocratic descent,

black blood and -white or pale blood of descent from dark
or fair races.

Again, healthy bile is bright yellow, and a yellowish

tinge in the " white " of the eye is often called a bilious

colour
;
yet in the figurative sense black is ascribed to

the condition known as melancholy, atrabilionsness, black
bile.

The colour of good milk is so characteristic as to give
rise to the term milk ichite, whilst skim-milk or poor
milk which has merely a blueish tinge is styled sky-blue.

Again, the parts of the human eye and of a bird's egg
styled from their characteristic tint the ifhite of the eye
and the luhite of an egg, always bear the iiame of white,
although occasionally ofa decidedly blueish tinge, stronger
than that of skim-milk.

Colour is usually ascribed to the human eye from the
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tint of the iris, probably as being the part most subject to

colour-variation

—

e.g. black, dark, pink, brown, hazel,

green, blue, gray, light. Of these, black is loosely applied
{e.g. in the phrase black-eyed) in the case of any dark-
coloured iris, whilst green and blue are used in the case of

a mere tinge of green or blue.

On the other hand the phrase red eyes indicates either

redness of the eyes (as from weeping) or a bloodshot
state of the " whites,'' whilst a black eye implies only a
dark-coloured bruise of the skin near the eye

;
green in

the eye is a figurative expression implying freshness or
ignorance, and green-eyed is a condition ascribed to

jealousy.

The colour of sea-water varies from greenish (aqua-

marine) to a deep blue (ultramarine) ; but a wide range of

colour-names is applied to various seas

—

e.g. the Black
Sea, Red Sea, I 'elloic Sea, White Sea, and this in many
languages.

The colour of river-water varies from turbid yellow to

blueish and colourless ; but in this case there is an equally

wide range of colour-name

—

e.g. Blackadder R., Black-
water R., Red R., Orans:e R., Green R., Blue R., Blue
Nile, Grey R., White R.'^ White Nile, Whiteadder R.
Human Colouring.—Colour-terms, applied to races of

men, or to the complexion or hair, are loosely used to

cover a wide range of colour. Thus black, dark, dusky,

swarthy, and ?iigger (lit. black), are applied to any merely
dark skins : red and coppery to the whole of the North
American (so-called) Indians : white and. pale to any fair

skin. The terms dark and/i/Zr (shade- rather than colour-

names) are loosely applied both to the complexion and to

personal description. Thus any complexion darker than
the average in a fair race, or fairer than the average in a

dark race, is called dark orfair respectively ; the two
terms being merely relative in this usage.

Also among a fair race, a person with dark eyes and
dark hair is called dark, and one with light eyes and fair

hair is called fair, without reference to complexion.
Again, the terms red, carroty, fieiy are often applied to

hair which has merely a reddish tinge.

Among races of different complexion in the same
country cuiious figurative usages of the racial colour-

terms arise. Thus nigger {lit. black), black, dark, redskin

are sometimes used by a (ruling) fair race to denote
inferiority, and this usage is sometimes adopted even by
the (ruled) dark race

—

e.g. occasionally by both negroes
and natives of India. There is a curious restricted use of

the phrase gord log {lit. fair people) in India to denote
the British soldiery, but not the higher classes of

English.
Animal Colours.—Colour terms applied to animals

have sometimes a technical meaning quite different to the

fundamental colour. Thus bay and strawberry, as applied

to horses, are very different colours from those of the

bay-leaf and strawberry; thus also the Hindustani term

sabs, usually meaning green, denotes gray when applied

to animals. Again, ;y(;' is applied to animals—f.^. cows,

deer, foxes, squirrels, &c., whose coats are any sort of

reddish-brown. A similar usage occurs in the Homeric
poems

—

{e.g. (j>owi^ and its derivatives), and in the Hindu-
stani word /(// {lit. ruby).

Colour-terms are sometimes applied to animals, plants,

&c., even when only slightly affected with the named
colour, to indicate a particular variety of the object in

question. Thus a blt/e pigeon, fox, or rabbit, is only

slaty blue ; a wltite elephant is only spotted with white

pink patches ; a blood orange may be only speckled with

blood-markings ; a black lion and black leopard are only

dark with black markings. Colours differing from nature

are also ascribed to animals on signboards

—

e.g. black, red,

blue, white lion ; blue bear, &c. ; thus also green man :

also (in cookery) a green goose.

Artificial Objects.—Among artificial objects, even of

strongly-marked hue, colour-terms are often strangely mis-
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applied (sometimes apparently by contrast with the

characteristic colour). Thus all wines which are not of

some red tint are loosely styled u<]iitc wines, though
their real colours are various shades of yellow, golden,

and orange. Again, light-coloured hats, usually light

gray, drab, or brown, are often styled w/z/Vt' hats, probably

in contrast with the black chimney-pot hat so common in

England. The colour-term grecti with the figurative

sense of " fresh," is applied to unseasoned timber and to

freshly-quarried stone.

Mcials.—Whilst some few metals have a sufficiently

striking colour to give rise to a special colour-name

—

e.g.,

coppery, bronze, brazen, golden, aureine, steel-blue, leaden,

iron-grey, argent, silvery, the most of them have a general
similarity of tint, and are loosely called white (probably
in contrast to the coloured metals), whilst a mere tinge of

blue in some of them leads to their being called blue {e.g.,

lead, zinc, steel).

Curious applications occur in trade names : thus, wliite

metal is used of any cheap alloy resembling silver in

appearance ; white brass is a whitish alloy of copper and
zinc

;
gray iron and white iron are cast iron whose frac-

ture is grey or white ; whilst white lead, sine white, white
arse)iic are the white oxides of the metals in question

;

red lead is the red oxide of lead, and black lead is really

plumbago (which resembles lead only in its property of
marking paper) ; white, yellow, orange, and red, when
applied to gold, denote alloys of gold in which the golden
colour is modified slightly in the directions indicated

;

red-short is an epithet descriptive of malleable metals
which are brittle when hot.

Blue and Black.—There is a curious confusion between
dark blue and black in both English and Hindustani.
Thus, in English there are blue-blaek, invisible blue (both
used of a very deep blue almost black), black and blue
(applied to a bruise), black as ink and inky black (although
most inks are nowadays blueish) often applied to rain-
clouds (nimbus) and to the deep indigo blue of the deep
sea, quite like the Hindustani phrase kdId pan i {lit. h\s.ck
water) used of the sea. Dark blue cloth is by some (even
by ladies) habitually called black ; the writer has also
known blackhsYnts miscalled Mrt-berries (by a Scotch-
woman), although blae is literally blue ; this is quite like

the Hindustani word kdld, which is used for both black and
dark blue, especially in cloth. This confusion is curious
in English, wherein the terms jet-black, jetty, coal-black,
exist for a true black. In the melody, " The Coal-black
Rose,'' the colour is attributed really to a person of the
name of Rose.

Physical States.— Colour-terms are applied to physical
states, sometimes in an exaggerated sense (the name of a
bright colour being ascribed to any faint tint of the same),
and sometimes in a special and almost inexplicable sense.
Thus we speak of the black death, as black as death, black

looks, looking as black as thunder, scarlet fever, yellow
fever, jaundice, ttiming green with sickness, being beaten
black and blue, blue tuith cold, a jit of blue devils', pale or
7vhite with illness or 7i<ith loss of blood.

Mental, S^e., States.—The connection of colour terms
with mental and moral emotions, conditions, and actions,
is curious and often inexplicable.

Thus black is associated with the idea of evil

—

e.g. the
blackest of lies, black as sin, blackened with cri?ne, as black
as the devil; and also w^ith degradation in both English
and WmAvLiXiim— e.g. to blacken ones face (Hind, niunh
kdld karnd) implies disgrace in both languages. Again
black, purple, crimson, red, scarlet^ pink, livid, pallid,
and white are all ascribed to rage ; whilst criin.wn, red,
and scarlet are also ascribed to shame, in both cases
doubtless from their effect on the hue of the cheek. Further
crimson, red, and scarlet are associated with crime
(probably from their connection with blood), and also
with sin generally

—

e.g. red-handed, sins as scarlet, the
scarlet woman, &c. Next black, yellow, and blue are all

used of depression of spirits

—

e.g. in the words melancholy,
atrabilious, jaundiced, a ft of the blues. Again, green
and verdant are used of the freshness of youth and of the
state of a novice, and in this use both these colour-terms
are oddly attributed to the eye ; whilst green is also
applied to (unusual) freshness in old age. The terms
green, blue {e.g. a blue funk), pale, pallid, livid, ashy,
^ray, and 7i'hitc are all used as descriptive of fear ; simil-

arly the words x^'^P"? (commonly translated green) in

Homer and zard (commonly translated yellow) in

Hindustani are used of fear.

Again, blue is sometimes associated with religious feel-

ing, and also with literary or scientific pursuits among
women, e.g., blue-stocking. Lastly, white is associated
with the idea of good (perhaps in contrast to black, which
goes with evil), e.g. white lie {i.e. a slight or venial lie),

to be whitewashed {i.e. freed from debt), and extreme
whiteness is associated with purity (probably from the
pure whiteness of snow) e,g. sins shall be as white as

snow, white-robed angels, &c.
Summary.—With such a looseness in the use of colour-

terms in modern English and Hindustani as exemplified
above, it seems (to the writer) that it is hardly possible

to draw inferences as to the strength of the colour-sense
in either the past or present from the (supposed) correct

or incorrect application of colour-terms by other nations.

Paucity of colour-terms is probably fair evidence of a
poor colour-sense, whilst an abundance of the same is

probably good evidence of a fine colour-sense. Viewed
by this test, the colour-sense evidenced in the Homeric
poems is certainly poor, and that of the natives of India
is also poor compared with that of modern western
nations ; as to the latter, it may be said that a great deve-
lopment of colour-sense is now going on, and much more
rapidly than in the past, judging from the frequent addi-
tions to the stock of dyes and pigments of late years,

especially since the discovery of aniline and its derivatives.

Natives of India.—The author of " Light from the
East on the Colour Question " considers that there is a
"highl) -developed colour-sense among the natives of

India," and adduces the Indian coloured textile fabrics

and works of art as evidence of this. This does not
agree with the present writer's experience from a resid-

ence extending over twenty-three years in North India.

The textile fabrics have certainly a good blending of

colours
;
the cloth dyes and colours laid on pottery and

other art-productions are also often beautiful. But the
cloth-workers, dyers, potters, and other artisans in colours,

and the educated classes, are the iew among whom the
colour-sense is well developed, and they are few among
the 250,000,000 of India. The colour-terminology of

Hindustdni is poor, especially out of the classes above-
named. Moreover, in the writer's experience the eyesight
of the uneducated masses in India is defective in every
way. They have great difficulty in threading a needle, in

reading small type or small MS., also in reading at all

except in a strong light, in discriminating colours, and
(strangest of all) in making anything out of a picture,

engraving, or photograph. This last defect is at first

sight most surprising to an Englishman : it would seem
as if a certain " picture-education " were necessary to

develop a "picture-sense." A villager in India, ora quite

uneducated servant, will sometimes examine a picture
sideways, or even upside down, and will hazard the most
incongruous ideas as to the subject, even when it is that

of an object quite familiar to him.
Allan Cunninc-h.-^m

ENSILAGE
AlfE have observed with satisfaction, if we may be
• ' allowed to say so, the increasing attention which

is being devoted to the subject of ensilage in this country,
not only in view of the importance of this method of
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storing fodder as an auxiliary to the farmer, but because
it evokes discussions which tend to the diffusion of the
teachings of biologic science, and to widen the search
after natural knowledge. The harvesting of ripe crops
has become stereotyped by custom reaching back into

the dim past ; the practice of ensilage, on the other hand,
involves a view of plant life which is not only foreign to

our agricultural traditions, but is based upon less obvious
teachings of nature, and it therefore demands a more
intelligent cooperation of human industry. Notwith-
standing these features, which make it a serious innova-
tion, the unprejudiced acceptance of the system and the
impartial spirit in which it is being practically investi-

gated, testify to the growth of scientific culture amongst
our agriculturists and to the general interest taken by
them in the more recondite discussions of natural science

which cannot fail to be widened by the study of the pro-

found problems presented by the subject of ensilage. In

contributing to the study of these we shall do so rather as

observer than investigator, and as the text of our dis-

cussion we shall take Mr. Fry's excellent little work on
" Sweet Ensilage." Whatever the fate of the theory of

the silo expounded by the author—and it is certainly a
bold excursion into the tei-ra incognita—he furnishes us

with a good and clearly expressed working hypothesis
for the regulation of the system to the production of
" sweet " ensilage, to which his efforts as an agriculturist

have converged, he has sought a warrant in the teachings
of vegetable physiology, and the theoretical account of
the silo which has resulted may be stated in broad out-

lines as follows :—The crop to be ensiled is cut in the full

vigour of the growth of the plant ; the tissues of the plant
do not die, but continue to exercise their organic functions
for some time after being deposited in the silo. The rise

of temperature which ensues in the silo is due to what the
author terms " intercellular oxidation," or, from what we
gather from the context, to the oxygen respiration of the
cells.

In consequence of this increased temperature and its

maintenance for a sufficient time, the cells of the plant
are deprived of organic activity. The life of the plant
under the restricting conditions of ensilation, induces an
" intercellular fermentation," which manifests itself in one
direction by the trans-generation of sugar into alcohol,
the sugar being derived from the starch of the plant by
hydrolysis. In regard to this function the author goes so
far as to say :

" When these transgenerations in the silo

have been perfomied, the functions of the vegetable cells

are at an end and they become inert and moribund." The
formation of acitic acid in the silo, as also of lactic and
other acids, are referred to ferment actions. The para-
sitic organisms present in the original mass are reduced
to inertness by exposure to the elevated temperature
produced in the silo, provided this is sufficiently high

;

nor can they resume their functions when the temperature
falls to within the limits favourable to life. The ensiled

matter, therefore, having attained and maintained for a
sufficient time this suicidal temperature, is thenceforward
without the pale of organic change. If, however, from
any cause—the author gives prominence to two : viz.

insufficient robustness of the cells and too large a propor-
tion of water, which conditions, e.g., are correlated in an
immature growth—this critical temperature (at or about
50" C.) should not be reached, then the contents of the
silo will, on cooling, become the prey of the bacterial life

which has survived, and is ready to avail itself of favour-
able conditions for active development. The latter con-
ditions determine the production of "sour" silage, the
former of " sweet." In the chapter on the chemical com-
position of silage, in which analyses of various products
are given, special attention is directed to the relatively
high proportion of albuminoid to amide nitrogen in those
which may be ranged in the latter class, as indicating
their superior feeding value.

As a necessary preliminary to our discussion of the
phenomena of the silo, in which we shall follow the lines

thus laid down by iVIr. Fry, we will review a few cf the
more prominent features of the chemistry of plant life,

which no writer on this subject can afford to leave out of
consideration.

That they have been considered, to some extent, in the
account of the silo above detailed, is evidently due to Mr.
Fry's position as an agriculturist writing for agriculturists.

The practical purpose of his investigation and description
of ensilage was only attainable by aiming at a probable
truth to the exclusion of the whole truth. Our attempt
will be to do justice to such an aim and its results, at the
same time to aid in maintaining the scientific perspective
of the question.

Many fruitless definitions of the supposed ultimate
distinctions between a plant and an animal have from
time to time been advanced ; and while the controversies

to which they have given rise have but little interest to

those who take the broader view of classification, still

there are certain very marked distinctions between the

vegetable and animal worlds, considered each as a whole,

which are independent of all views as to their abstract

import and of all attempts to reduce them to a typical

expression. First, in regard to synthetical activity and
the power of appropriating carbon and nitrogen—the

characteristic elements of living matter—the position of

the vegetable world is anterior to that of the animal ; or,

to attempt a definition, the synthetical work of plants is

ultimate, that of animals proximate. Secondly, nitro-

genous or proteid substances are not essential constitu-

ents of the more prominent structures, i.e. the fibrous

skeleton of a living plant, whereas the tissues of the

animal are largely composed of such compounds. With
regard to the functions of the protoplasm of the vegetable

as compared with those of the animal organism, we may
quote Michael Foster (" Physiology," 2nd ed., 343) :

—

" It is not unreasonable to suppose that the animal is as

constructive as the vegetable protoplasm, the difference

between the two being that the former, unlike the latter,

is as destructive as it is constructive." Thirdly, the

synthetic activity of plants does not cease with the

cessation of life, but persists in some measure in

the substances which it has built up. We use the

term " synthetic " here in a wider sense. The vast

aggregations of the vegetable life of past ages with which
we are so familiar in so many forms sufficiently illustrate

our meaning ; and the study of the ever_\'day work of the

redistributing agencies of Nature upon moribund veget-

able matter, will prove the same refractory relationship—
the possession of a power of resisting change under their

influence not possessed by animal matter. Resolution

takes place to a certain extent, in degree depending upon
the circumstances of its deposition, and the surrounding

physical conditions, but there is always to be observed

the tendency to accumulate the characteristic element

carbon, at the expense of the oxygen and hydrogen ; we
have every reason to regard the processes by which this

result is attained as a self-contained re-arrangement of

the matter and energy, localised in and by the plant

during its life, and as the result, therefore, of the same
activity. The life-history of a perennial plant also points

to a high endowment of the molecules which are built up

into its permanent parts ; for these are not, as in the

animal, subject to perpetual removal and renewal, but

fixed and permanently localised. At the same time they

run a long course of adaptation to the ever-changing

condition of the structure which they compose, for

which the necessary energy must be either concurrently

or aboriginally supplied, or, as is probably true, both

conditions of supply obtain. The study of the che-

mistry of liquification, and of the fate of moribund

vegetable matter, therefore proves the possession of a

high degree of intrinsic energy by plant substances.
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and the tendency to retain this energy in the form of
derived compounds in which the carbon is proportionately

accumulated.
Let us consider this endowment of energy of plants

from a point of view more nearl)- that of the subject of
these remarks—viz. the formation of the seed in an annual.

Vve take it that every cell is impressed with the striving,

so to 5peak, to bring about this result. In regard to the

energy necessary, again we ma)- conceive a storing up in

the earlier processes of elaboration, together with a con-
tinuous supply from the external world. Supposing, now,
the organic e.\istence of the plant arrested by cutting

during the period of inflorescence ; the one supply is cut

oft", but what becomes of the other, the intrinsic energy
and tendency of the organised matter in this direction .'

Analogy leads us to conclude that it flows on, expending
itself on an unattainable end, until it fails from failure of

the co-operative supply.

Now if this account of the relationship of the matter
and energy of plants is generally true, we think they
demand first consideration at the hands of investigators

of ensilage. Mr. Fry attributes the rise of temperature
in the silo to "intercellular oxidation." We think the
term a good one, as it points to intrinsic oxygen e.x-

changes. But we gather from the context that the oxyda-
tion referred to is at the expense of atmospheric o.xygen.

We think this qualification weakens the value of the term
in diverting attention to a cause inadecjuate to produce
the result. How much oxygen is contained or is supplied

to the silo ? Supposing it completely burned to carbonic
anhydride and all the resulting heat eftective in raising

100 times its weight of water 30° C. in temperature, is this

sufficient on the most favourable calculation to raise the
whole mass to 60°-70^ C, the temperature which usually

obtains ? Why does the temperature continue to rise for

some weeks after the crop has been ensiled, when from
all causes the supply of oxygen must continually di-

minish ? Apart from these considerations the conditions
of the matter in the pit are surely unfavourable to oxida-
tion by atmospheric oxygen, chiefly in the impediments
to gaseous circulation and the absence of light. As we
wish to confine ourselves to suggestions and to avoid
statements of opinion, we do not hazard any conclusions
on this point, but we ask for a comparison of the con-
siderations drawn from the study of the intrinsic energy
of plants with those from their relationships to the
external world, in regard to this first phenomenon of the
silo.

In regard to Mr. Fry's theory of " intercellular fer-

mentation," we again think the term conveys a wider
truth than his exposition. As an agriculturist he recog-
nises two main kinds of ensilage products—sweet and
sour—and we have already alluded to his account of their

production.
Now, on what does this terminology turn, in as far as

it is correlated with the chemical composition of the silage ?

Upon quantities of certain constituents which are a small
fraction of the whole. It is, on the other hand, an axiom
with the chemist, in his study of reactions, not to be led

away by issues which are obviously subordinate. From
a number of considerations which follow directly from the
previous discussion, the cellulose fabric of the plant

studied comparatively with the changes which it under-
goes in the silo, is best calculated to throw light on the

general nature and tendency of these changes. These
changes involve a commerce of molecules, if we may use
the expression, of which the appearance of small quanti-

ties more or less of particular acids or other compounds
are minor results. We prefer the term " intercellular

commerce" as less specialised than " fermentation" ; and
and in so far as the problems involved are essentially

chemical, we think a study of the matter changes from
this point of view in the order pointed out by relative

quantity and pemianence of relationship to the plant

structure, is better calculated to elucidate the nature of
these transformations.

In regard to sour ensilage, and the view of it as result-

ing from bacterial fermentation, we have little to say.

The study of the life of such organisms under the very
peculiar circumstances of the silo has been thus far very
slender. From the later researches of Niigeli and others,

which have considerably modified the theory of anaerobic
fermentation as propounded by Pasteur, we are inclined
to attach less weight to this probable factor of the changes
in the silo than Mr. Fry.

Generally speaking, and as he admits, the whole
subject needs a very exhaustive investigation, and as we
would point out, on the widest basis, and altogether

independently of its special bearings upon agriculture

The scientific method must be followed, even though in

particular experiments the silage were rendered unfit for

food. The factors of the result must be caused to vary
artificially that their influence may be severally measured.
The silo may be heated in any suitable way, the organic
matter may be sterilised as regards parasitic germs, sub-

stances may be added to modify the reactions, and many
other and similar self-suggestive means employed to test

particular issues. In conclusion we revert to our original

text, and we co.igratulate Air. Fry on having laboured
well in a good cause. As an agriculturist he has exceeded
in his investigations what was to be expected ; but in his

endeavour to give a scientific account of the silo simul-

taneously with the agricultural, we think he has disposed
of the complications of the subject by repressing their

consideration. It is to the somewhat thankless task of

reproducing certain of these that we have addressed our-

selves, with the view, as already stated, of aiding to keep
the subject in its true perspective.

NOTES
Tho.m.vs Davidso.v, LL.D., F.R.S., of Muirhouse, Mid-

lothian, died, from an attack of lung disease, at West Brighton,

on the i6th iiist., in his sixty-ninth year. Dr. Davidson, who

was so well known in the scientific world, more especially for

his work on the "Fossil Brachiopoda," was a Fellow of the

Royal, the Geological, and many other learned Societies, foreign

as well as British. In 1851 he began his description of the

"British Fossil Brachiopoda," wliich has been published from

year to year by the Palceontological Society, the concluding sup-

plements having appeared in the last volume of that Society in

December 1S84. Numerous memoirs on similar subjects have

been published in the Transactions of several scientific Societies.

Recently Dr. Davidson prepared a " Report on the Brachiopoda

dredged by H.M.S. C/(«//.rH^<)- during the Years 1S73-76." At

the time of his death he was engaged upon a further monograph

on recent Brachiopoda, the first part of which is now appearing

in the Transaclions of the Linnean Society. Dr. Davidson

latterly resided at Brighton, and notwithstanding his other scien-

tific avocations he devoted a considerable portion of his time to

the perfecting of the town museum.

President Cleveland's invitation to Prof. Agassiz to

assume the direction of the United States Coast Survey has

been hailed in America as an assurance that the new adminis*

tration will encourage scientific work, and is not indifferent to

survey, but is desirous of placing it under a head whose name

and character would be a guarantee of success. The health of

the Professor precluded his acceptance of the post ; but beyond

this he is of opinion that the guidance of the Coast Survey re-

quires an expert. The problems to be decided, the methods to

be employed, the men to be engaged, should, he thinks, be

determined by one who knows the business. Any other person

would be in danger of failure. In concluding an article on the

subject Science ^xyi :—"The correspondence of Secretary Man-



NATURE [Oct. 22, 1885

ning and Prof. Agassiz is to us an assurance that science will not

be retarded, and that scientific men will not be slighted by any

act of President Cleveland."

Scifiici: comments in a recent issue on an extraordinary state-

ment published in certain New York and Boston journals to the

effect that a committee which had been appointed to investigate

the geological survey of the United States had found that

illegal practices prevailed in the work of that department. It

appears that no such committee ever sat ; the whole was pure

fiction. There was no report, no illegal proceedings, no exa-

mination. The officer to whom it was said the committee made
this report has no authority to appoint or superintend such a

committee, and the whole story had its origin in the fertile brain

of an imaginative newspaper correspondent. It is well that this

should be understood in this country, in case the baseless state-

ments referred to should have made their way here.

The Annual Meeting of the London Mathematical Society will

be held on Thursday evening, November 12, and will be made
special for the purpose of considering alterations in the rules,

which will be proposed by the Council. At the same meeting
it will be proposed to elect Mr. C. Leudesdorf and Capt. P. A.
Macmahon, R. A., as new members of the Council in the place

of Dr. Hirst, F.R.S., and Mr. R. F. Scott, who retire.

The following are the conclusions of the Scientific Commis-
sion appointed by the Spanish Government to examine Dr.

Ferran's method of tr.;ating cholera patients. They are abbre-

viated by the special correspondent of the Times in the cholera

districts of Spain, writing from Valencia on October 12 : (i)

Dr. Ferran's inoculations cannot be considered inoffensive. (2)

The attenuation of the comma bacillus has not been demon-
strated. (3) The prophylactic measures conceived by Dr.

Ferran are empiric, for they are in no wise governed by
scientific rules or laws. {4) By means of the vaccination the

epidemic is propagated. (5) It is not demonstrated by the results

ascertained that the inoculations secure immunity from cholera.

(6) The individual during the first days following his inoculation

is rendered more susceptible to contract any other form of

disease. (7) This is due to the fact that the inoculation disturbs

more or less profoundly the physiological equilibrium which it is

so necessary to maintain during a period of epidemics. (8) The
results as seen by the Commission do not prove immunity from
cholera. Neither is it possible to obtain conclusions from
statistics relating to inoculations, because general laws cannot
be deduced from isolated facts.

Dr. Quain delivered the Harveian oration on Monday after-

noon before the Royal College of Physicians. He set himself

to anSH er two questions : first, why it is that among a vast

number of persons, alike in ancient and in modern times, medi-
cine has not enjoyed that high estimate of its value, as an art

and as a science, to which it is justly entitled ; and, secondly,

w hether we have any grounds for anticipating a more satisfac-

tory future for medicine, either in the security of the foundations

on which it is laid, or in the consequent appreciation of it by
the public. In the course of the oration Dr. Quain spoke of

the progress of medical science before the foundation of the
College of Physicians ; the advances made in our knowledge of

etiology, especially in the practice of arresting the diffusion of

disease by limiting the spread of contagion, and of improvements
in our knowledge of pathology. Having pointed out the pro-

gress which science and art have made in every direction. Dr.
Quain produced statistical evidence that the improvement has
been productive of substantial results. In answer to the

second question he quoted the words of " one of the most emi-
nent of our statesmen," to the effect that in a generation or two
the medical profession would be far in advance of the other
earned professions."

We lately quoted in Nature, with a comment on the exceed-

ingly unusual character of such an announcement from America,

a statement to the effect that the Astronomical Observ.atory of

Beloit College was being closed on account of want o: funds.

We are very pleased to learn from Science that this statement is

quite erroneous. On the contrary, Prof. Bacon, the Director of

the Observatory, states that new arrangements have been made
for carrying on additional observations in meteorology, and that

especial attention will be paid to solar and spectroscopic work
with greater facilities than before. This, we may observe, is

happily by no means a surprising or novel announcement from

across the Atlantic.

The new School of Metallurgy which has recently been added

to the Birmingham and Midland Institute, was formally opened

on September 24, when Prof. Chandler Roberts, F.R. S., de-

livered a lecture on the Development of Technical Instruction in

Metallurgy. Prof. Roberts pointed out how very recent has

been the introduction into this country of systematic instruction in

metallurgy. After referring to the important share which Dr.

Percy has had in the development of metallurgical work in

England, and to the steps taken by the Committee of Council on

Education for its practical working, Prof Roberts insisted on the

importance of combining theory and practice, and referred at

length to the methods adopted in the School of Mines. A full

report of Prof. Roberts' lecture will be found in the Clieniical

News of October 9.

The increasing efficiency with which electric lighting can be

applied has recently been shown by Messrs. Woodhouse and

Rawson, who, at a soiree at Guy's Hospital, lit up the building

with their incandescent lamps, worked off Faure Sellon accumu-

lators, which were only delivered on the morning of the soirie.

Equally efficient was the lighting supplied by the same firm at

the Leicester Exhibition of the Sanitary Institute of Great

Britain. It is certainly a great convenience that such temporary

illuminations can be effected under almost any conditions.

In an article on the use of the French Academy, Science

says :
—" But, aside from all personal considerations, there re-

mains a question whether an organisation like the French

Academy may not perform an important service to the country

by giving its collective authority to the encouragement of ex-

cellence in the use of language. May not its criticism of its

own members, its judgment of works presented to it, its be-

stowal of academic honours, its election of associates, its public

discourses, and its serious scrtitiny of the vocabuUary and phrase-

ology of the language in their combined influence, be a very

powerful agency in the promotion of literary excellence ? May
it not become a sort of schoolmaster to the nation, incapable of

making good writers out of bad, but helpful in discipline ?

Who can tell what h.as been the net gain to France from such a

society? Is the clearnes-, the precision, the symmetry, the

finish of a good French style worth having ? What would the

German language be to the world if there had been a German

academy at work for 250 years smoothing its roughness and

insisting upon clear, unencumbered, and pleasing forms of

expression ?
"

The Calendar of the University College of North W.iles, at

Bangor, has just been published. Besides the usual information,

examination papers and lists, it contains a brief sketch of the

establishment of this college, which now enters its second year,

and which promises to have a success worthy of the effoits by

which it was founded. The thirst of the Welsh people for

knowledge and for the education of their children is well known,

and the introduction to the "Calendar" stales that neve

before in so short a period have so many pers jns, either in

England or in Wales, subscribed towards a movement for the

promotion of higher education. In twelve months the list rose
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to upwards of 30,000/., and by the end of 1884 it had exceeded

37,000/.

We have received Prof. Rockwood's account of the progress

in vulcanology and seismology in the years 1883, 1884, from the

Smithsonian Report for 1884. Under Vulcanology he treats of

!he volcanic eruptions during the two years (dealing mainly with

the Krakatoa eruption), and of the investigations of former

volcanic activity. In seismology he divides his subject into

earthquake lists of 1882 and 1883, special earthquakes of 1S83

and 1884, lists of former earthquakes, and theories of earth-

quakes. In seismometry Prof. Rockwood deals with instruments

and their records. The pamphlet, which should be a -ja.de

mecum for all engaged in investigating seismic phenomena, con-

cludes with a bibliographical list of all the books and papers

relating to the subject, which appeared during the two years

under review. This list is surprising for its length and variety.

Vuibert's yonrnal de Mathematiqties &lhncntaires, which

has had an existence of nine years in a lithographed form, com-

mences its tenth year in print. It may be called the French

schoolboys' mathematical journal, for it is addressed specially to

them, and all the solutions are contributed by them. It appears

fortnightly from October i to July 15, and the terms of sub-

scription are very moderate. We have unfortunately in this

countrj' nothing to correspond to it, and it may therefore be use-

ful to signalise its existence to mathematical masters.

At a meeting of the Council of the National Fish Culture

Association held on Friday last under the presidency of the

M.arquess of Exeter, it was resolved to take immediate steps to

conduct a series of investigations and observations on the ocean

in regard to its temperature at various depths ; also as to the

habits of fish, their spawning grounds, their enemies, and the

cause of their erratic migrations. The Duke of Edinburgh, it

was stated, had much interested himself in the subject, and had
obtained the cooperation of the Admiralty and Trinity Board
in aiding the Association to carry out the observations with the

view of promoting marine fish culture and undertaking it on a

thoroughly scientific basis.

The Severn Fishery Board have made arrangements with the

National Fish Culture Association to incubate salmon ova.

When hatched out the fry will be placed in the waters under the

control of the Board, which is doing its utmost to cultivate all

species of SalmonidEc. The National Fish Culture Association

will, it is understood, render similar service gratuitously to other

Boards, in order to assist in developing the inland fisheries of

the United Kingdom.

The Institute of Chemistry has obtained a Royal Charter of

Incorporation from the Privy Council, and it is intended to

celebrate the occasion by a dinner on November 6.

The following Penny Science Lectures will be given at the

Royal Victoria Hall and Coffee Tavern, Waterloo Bridge Road,
during the ensuing weeks.—On Tuesday, October 27, Mr. W.
D. Halliburton will lecture on the "Circulation of the Blood"

;

on Tuesday, November 3, Sir John Lubbock will lecture on
"Ants"; on Tuesday, November 10, Mr. W. Lant Carpenter

will lecture on " Electrical Fire Alarms in America."

A SHOCK of earthquake was felt at half-past seven o'clock on
the morning of the 13th in Granada and the surrounding country.

The movement is described as a long trepidation, with a

rumbling noise. At Palermo a shock occurred on the morning
of the 15th. A house, three storeys high, fell in, and a number
of persons were buried in the debris.

In connection with the General Italian Exhibition held in

Turin last year, the Italian Meteorological Society has just

issued an interesting brochure on the present state of astronomical.

physical, and meteorological studies in the peninsula. In these

departments the show was thoroughly national, special promi-

nence having been given to those branches which are at present

most widely cultivated in Italy. Thus in terrestrial physics full

scope was given to seismology, vulcanology, and geodynamics,

all which studies, owing to the special local conditions, have

here been associated^with some of the most illustrious names in

science. Meteorology was well represented by specimens of the

best apparatus from the chief meteorological stations in the

country, and in astronomy the progress of all the local observa-

tories was fully illustrated. Amongst the objects on view were

astronomical, physical, and meteorological apparatus ; charts,

maps, designs, photographs ; printed and manuscript works on
these subjects. Although still far behind some other countries

in the production of scientific instruments, the display showed

that in recent times Italy has made considerable progress in this

branch of mechanics. To illustrate the history of these sciences

the exhibition included some curious old instruments associated

with the names of illustrious pioneers, who laboriously prepared

the way now followed by their more fortunate successors living

in better times and enjoying the advantage of more perfect

appliances. The pamphlet contains a complete list of the

ninety-one meteorological and geodynamic stations already

established throughout the peninsula, as well as the names of

exhibitors, to whom diplomas, gold and silver medals, and other

distinctions were awarded.

Mr. Mellard Reade's presidential address to the Liverpool

Geological Society was on " The North Atlantic as a Geological

Basin." After discussing the form and nature of the ocean-bed

so far as is disclosed by the latest soundings and dredgings, he

pointed out that, all along the coast of Spain and North Africa

the bottom was exceedingly irregular, as proved by the sound-

ings for the telegraph cables, consisting apparently of mountains

and valleys. On the opposite coast of South America, and

esijecially about the mouths of the Amazons, the soundings were

comparatively shallow and of nearly uniform depth. Taken
together with the known great depth of alluvial deposits at the

mouths of all the great rivers where borings had been made, and
the undoubted great age of the Amazons Basin, Mr. Reade
arrives at the opinion that this plateau is a submarine extension

of the delta proper, consisting of geologically modern sediment

probably thousands of feet thick. The same reasoning, he

points out, will apply to other great rivers and coasts where

similar conditions exist.

From a series of experiments by Herr Graber, relating to the

effects of odorous matters on invertebrate animals, it appears

probable that in the case of many insects neither the antennae

nor the palpi can be absolutely pronounced the most sensitive

organ of smell, inasmuch as the one organ is most sensitive for

some odorous matters, and the other for others.

The additions to the Zoological Society's Gardens during the

past week include a Purple-faced Monkey (Semnopithecus leuco-

prymnus 9 ) from Ceylon, presented by Major Norris ; a Rhesus

Monkey {Alacactis rhesus 9 ) from India, presented by Mr. J. H.
Fielding ; a Common Marmoset (Hapalejacchus), a Black-eared

Marmoset {Hapale penicillata) from Brazil, presented by Miss

Knowles ; a Common Marmoset {Hapale jacchus) from Brazil,

presented by Lady Cowley ; a Common Hare (Lepus europstis),

British, presented by Mr. F. J. AUpress ; a Mexican Souslik

(Spermophilus mexicanus i ) from Mexico, presented by Dr.

Stuart ; a Herring Gull (Larus ar^entatus), British, presented

by Mr. J. G. Taylor ; a Macaque Monkey (Macacus cyiio-

molgiis i) from India, a Green Monkey i^Cercopithecus calli-

trichus 9 ) from West Africa, deposited ; an Ariel Toucan

{Rnmphastos ariel) from Brazil, purchased ; a Hoolock Gibbon

{Hylobales hoolock 9 ), received in exchange.
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OUR ASTRONOMICAL COLUMN
The Variable-star V Cygni.—In Dr. Hartwig's ephemeris

of the variable stars for the present year a maximum of V Cygni
is doubtfully assigned to November 15. The change in the

brightness of this strikingly red star was notified by the late Mr.
Birmingham iu May, iSSi. The several determinations of the

time of maximum in the following year were very discordant

;

thus, Dr. Lindemann (who made an interesting communication on
this star to the St. Petersburg Academy in January 1884) fixed it

onAugust3l " auf wenige Tage sicher "
; Schmidt gave July 17,

while Prof. Safarik considered it was reached on June 17. This
divergence induced Dr. Lindemann to commence regular

observations of the star in August 1S82, details of which
will be found in his paper [BuUelin de VAcademit Imperial
des Sciences de St. Pelerslnirg, t. xxix. ). The variation

appeared to be from 6 8 m. to below 10 m., and the period
indicated by the obsersations of 1882 and 1883 was about
a year, though a longer one is now assigned. Several
of Dr. Lindemann's notes are worthy of attention. On
July 19, iSSi, the stai had a nebulous cometary aspect, with
sensible diameter. On August 13 in the following year it was
more stellar, and had no longer the nebulous appearance it

presented in 1881, though a month later this was again sus-

pected. On May 13, 1883, we read: " V funkelt sehr stark,

leuchtet momentan aufund verschwindet dazwischen beinahe."
though a comparison star DM -f- 47°, 3162 showed a steady
light. On July 27 it shone as steadily as the neighbouring stars,

without any nebulous appearance. On October 8— "sehr
verschwommen " ; a week afterwards, this aspect was not
remarked, though the images of surrounding stars were very
indiflerent. At the end of the same month V was again stellar.

Variations in the intensity of the colour were also remarked.
The place of this star for lS85'o, according to meridian

obsen-alion at Pulkowa is in R.A. 2oh. 37m. 357s. Decl.

+ 47° 43' 53"-

OCCULTATION OF AlDEBARAN ON NoVElIBEK 22.—The
Greenwich mean times of disappearance and reappearance of
this star and the corresponding angles from north point, in the
occultation on the evening of November 22, may be pretty
closely determined for any place in this country from the follow-
ing formulas :

—

h. m.
Time of disap. = 9 457 -y [0-2259] L -V [9-3110] M

reap. = 10 56-2 + [9-8575] L + [9-4779] -^I

Angle at disap. = 104-1 -t- [0-358] L - [9-307] M
„ reap. = 281-6 - [0-412] L + [9-246] M

In which the latitude of the place is put = 50° -I- L, and M is

the longitude in minutes of time counted positive towards the
east. The quantities within brackets are logarithms.
The above equations are founded upon the following results

of direct calculation :

—

Disappearance Reappearance
""^N ' Potnt""

h. m. s. h. m. .s. o
° o

Greenwich ... 9 48 9 ... 10 57 15 ... 108 27S
Edinburgh ... 9 53 5 ... 10 56 39 ... 120 264
Dublin 94610 ... 1051 o ... 117 268

Double-Stars. — Two important series of measures of
double-stars have lately appeared in the Astronomische Nach-
richten : the first in Nos. 2677-78, by Dr. R. Engelmann, of Leip-
sic, in continuation of a series previously published ; the second bv
M. Perrotin, made at the Obsen-atory of Nice, in Nos. 2684-85'.
According to the Leipsic observations of 2 2173, (or which Prof.
Duner found a period of 45 years only, calculation is not yet so
much in error, as for a first approximation, and so difficult a star,
might well have been anticipated. Dr. Engelmann's mean result
is,^for 1883-88, position, 24^-8

; distance, o"-23 ; the orbit gives
34 and o'-2. The Leipsic series contains measures of many of
Mr. Otto Strcve's and Mr. Bumham's stars.

ASTROPHYSICAL NOTES
Stars with Spectra of the Third Type.—Prof. Duner

has published an important catalogue of stars having banded

spectra. Following Prof. Vogel's classification he prefers to

regard the spectra with bands fading away towards the violet

as a subdivision of the same type as those in which the
bands fade away towards the red, rather than, with Secchi, to

make them into a separate class. Duner's type IIL a, therefore,

corresponds to Secchi's third type and his IIL b to Secchi's

fourth tj-pe. Prof. Duner's purpose in forming this catalogue

is to supply the means for future observers to detect changes
in these spectra should any such occur, for, as he points

out, these stars are probably in a very advanced state of

development, and we may therefore, perhaps, hope to discover

some day changes in their spectra which, carefully studied, may
lead to important results as to the nature of suns. They are the

more interesting, also, because variable stars of long period

usually belong to this class.

AVith this view Prof. Duner has carefully examined all the

known objects of this type which are visible in his latitude, and
for «hich the optical means at his command were sufficient, and
he has catalogued 297 stars of type III. a, that is, with bands
shading off towards the red, and 55 of type III. b, with bands
shading oft" in the opposite direction. An important section

follows giving a list of stars which different astronomers have
regarded as belonging to the third class, but which Duner cannot

so classify. Only in a veiy few instances, however, is there any
good reason to suspect a change in the spectnim. In the great

majority Secchi, whose observation ssupply most of these cases of

discrepancy, had himself at one time or another registered the

star as being of the second type, i.e. without bands, or else had
especially remarked on the extreme feebleness of the bands which
he thought he saw. There are, however, three stars observed by
D'Arrest for which the evidence of change seems stronger, viz.

24034LL, D.M. -I-
60° 1 46 1 and D.M. +^T,(>° 2']T2. Prof. Duner

has also failed to find Schjellerup No. 249. which is, perhaps,

a long period variable, and he draws special attention to R
AndromedjB, a star the spectrum of which, though of type III. a,

presents some very marked peculiarities. Great care has been
taken in the determination of the positions of the bands in the

different spectra. It is clear, as many spectroscopists have
already observed, that the bands of type III. a, occupy the same
positions in all the spectra of the type, and the same is true for

the bands of type III. b. With regard to the former class, the

sharp dark edges on the more refrangible sides of the bands gene-

rally coincide with strong metallic lines ; thus one of the most
prominent bands is terminated by the Mines of magnesium. The
nature of the connection between the bands and these metallic

lines is not at all clear at present, the symmetrical arrangement of

the bands seeming to suggest that they are due to some one sub-

stance rather than to several. The three principal bands of the

spectra of the other type Prof. Duner considers to be unmistakably
those of a carbon compound, and to correspond to the bright

bands so familiar in the spectra of comets. The determinations

of the wave-lengths of the bands in spectra of this type are

necessarily not quite so accurate as those of the bands in spectra

of type III. a, but if Prof. Duner's measures are accepted, this

most important correspondence may be considered fully esta-

blished. But, apart from the value of these measures. Prof.

Duner's catalogue, w-ith the full and clear descriptions he has

appended to every star, will be of the utmost service to future

observers of these interesting and beautiful objects.

The Comet of 1866 and the Meteors of November 14.

—Prof. D. Kirkwood has recently pointed out in a paper read
before the American Philosophical Society, that there is distinct

evidence that there are three meteoric swarms travelling in the

orbit of Tempel's comet. Of these the principal group is the one
which produced the great showers of 1S33 and 1 866, the period

of which Prof. Adams showed to be about 33-25 years. In 1875
Prof. Kirkwood identified a second group from the dates of

meteoric showers given by Humboldt and Quetelet, the period

of which would be about 33-31 years. The next sliower

from this group will be due about November 13-15, 1887 ; but the

display may perhaps commence in November 1S86, or even in

the present year. The third cluster has been less observed ; its

period is about 33-19 years, and its next return will be from
1912 to 1915. Prof. Kirkwood suggests that the very great

diminution in brightness in Tempel's comet since 1366, the

comet of that year being now generally regarded as one of its

apparitions, may possibly be due to the separation of the first

and largest swarm from the comet having taken place in that year,

the meteoric sho»-er of that year being nearly contemporaneous
with the apparition of the comet.
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ASTRONOMICAL PHENOMENA FOR THE
WEEK, 1SS5, OCTOBER 25-31

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.

)

At Greenwich on October 25

Sun rises, 6h. 44m. ; souths, I in. 44m. 7"5s. ; sets, l6h. 45m.
;

decl. on meridian, 12° 16' S. : Sidereal Time at Sunset,

igh. 2m.
Moon (two days after Full) rises, I7h. 32m.*; souths, oh. 46m. ;

sets, 8h. iim. ; decl. on meridian, 12° 52' N.

Planet Rises Souths Sets Decl. on meridian

Mercury .
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shallower water. These numbers are not final, but the propor-
tions are not likely to be greatly altered when the whole of the
C/iillenger Reports are completed. These facts may be in part
explained by the greater abundance of food present in the con-
tinental de/iris which forms the chief constituent of the terrigenous
deposits ; but it is probably more closely connected with the
greater distance of the seaward stations from the original place of
migration. We must suppose that all deep-sea animals have
been derived originally from shallow water : those which de-
scended first into deeper water have, generally speaking, been
able to migrate to a greater distance seawards than those which
set out later, and being derived from older stocks they have
retained in the great deeps some of the characters which are
now regarded as archaic and embryonic.
Although no new types of structure have been discovered in

organisms from the deep sea, the peculiar modifications which
animals have undergone to accommodate themselves to abysmal
conditions are sufficiently interesting and remarkable ; the eyes
of some fish and crustaceans have become atrophied or have
disappeared altogether, while in others they have become of
exceedingly large size or have been so modified as to be scarcely
recognisable as eyes : for instance, in the case of the scopelid fish

Ipnops ; fins and antennEe have become extraordinarily elongated
and at times'appear to simulate the alcyonarians of the deep sea.

The higher cnistacea and some families of fish have very few
and very large eggs in the deep-sea species, while their shallow-
water representatives have a very large number of very small eggs,
showing apparently that the deep-sea species have relatively
few enemies. While some groups, for instance the Pycno-
gonids, Tubularians, and Nudibranchs, have much more
gigantic representatives in the deep sea than in shallow water,
the representatives of the majority of groups, and especially the
Gasteropods and Lamellibranchs, are much smaller, and gener-
ally speaking have a dwarfed and delicate appearance, the shells
being poorly supplied with carbonate of lime. Indeed the solid

tissues of most deep-sea animals are but feebly developed when
compared with shallow-water forms. The experienced dredger
has, as a rule, little difficulty in recognising a deep-sea species in

a dredging from itsigeneral appearance. Many deep-sea anim.ils
emit, and some have special organs for the emission of, phos-
phorescent light, which appears to play a large rSle in the
economy of deep-sea life.

One of the most striking facts with respect to deep-sea
animals is their very wide distribution—the same species being
found in all the great ocean basins. At the depth of half a mile
identical species are dredged off the coast of Scotland and off
the coast of Australia at the Antipodes ; the neai-ly uniform con-
ditions, existing everywhere at depths greater than half a mile,
facilitates the wide distribution of species which have once
accommodated themselves to a life at that depth. The same
consideration probably explains the occurrence of some identical
and nearly identical species in the shallow waters of the temperate
and polar regions of both hemispheres.
Among the higher Crustacea the Brachyurans, which are

regarded as a modern group, are found in great numbers in
shallow waters, but have very few representatives in deep
waters, and appear to be quite absent from the abysmal regions.
On the other hand, the representatives of the Schizopoda,
Anoraoura, and Macrura, which are regarded as older groups,
are widely distributed in the deep sea ; many similar instances
of this kind could be given. The stalked Crinoids, the Elpidida;
among the Holothurians, the Pourtalesia; and Phormosomas
among the Echinids. and other groups, have now no repre-
sentatives in depths less than loo fathoms, but are widely dis-

tributed in all greater depths ; while many genera are confined
to the abysmal regions. We are not as yet, however, in a
position to fully discuss many curious points in distribution, even
did time permit.

It may be urged that after all the few hundred scrapings of
our small trawls and dredges can give but a very inadequate idea
of the condition of things over the millions of square miles
covered by the ocean, but against this it may be argued with
great force that as the same animals and deposits occurred again
and again with little variation, we doubtless have even now a
tolerably complete knowledge of deep-sea life.

When we turn to the surface waters, one may exclaim : it is a
dull and stupid soul that would not rejoice at the first acquaint-
ance with the teeming pelagic life of the ocean, rich in bizarre
forms and varied colours, or that would not be struck with
wonder at the magnificent displays of phosphorescent light sent

forth on a dark night from the surface of an equatorial ocean,
like flashes of " spirits from the vasty deep."

" lieyoTid the shadow of the ship
I watched the water snakes ;

They moved in tracks of shining white,
And when they reared the elfish light

Fell oft' in hoary flakes.

" Within the shadow of the ship
I watched their rich attire ;

Blue, glossy green, and velvet black,
They coiled and swam, and every track
Was a flash of golden fire.

" Oh. happy living things ! No tongue
Their beauty might declare.

A spring of love gushed from my heart.
And I blessed them unaware."

Experiments with tow-nets have .shown that life exists in all

the intermediate w.aters of the ocean, between the surface and
the bottom, yet sparingly there when compared with what occurs

just above the bottom, or more markedly when compared with
the abundant and luxurious development of life in the surface

and sub-surface waters.

In mid-ocean the majority of the organisms are quite distinct

from those usually found along the coasts in bays and estuaries,

though, like the deep-sea animals, they were, in all probability,

originally derived from the shallow waters around the continents.

There are species of diatoms, calcareous and other algse, many
foraminifera, siphonophora, a few annelids, many crustaceans,

numerous pteropods, heteropods, and other molluscs, the pelagic

tunicates, and many fishes whose home is in the great systems of

oceanic currents. It is only occasionally, or in special localities,

that some of the species are borne to continental shores, for the

members of this oceanic pelagic fauna and flora appear to be killed

off where the ocean is affected by the fresh waters from the land.

In the equatorial regions the species and individuals are most
abundant, and they vary with temperature, latitude, and the

salinity of the water.

In the Antarctic or Southern Ocean diatoms abound at the

surface, and in the same region the sea-floor is covered with

their dead siliceDUS frustules, which form a diatom ooze. In the

middle and western Pacific, where the surface water is less salt

than in the Atlantic, the radiolarians, which likewise secrete silica

from sea water, occur in vast numbers at the surface and in

intermediate waters, and in these regions their dead shells

and skeletons make up the chief part of the deep-sea deposits,

known as rartio/anan ooze.

But it is those species belonging to the varied pelagic oceanic

organisms which secrete lime for their shells and skeletons that

are principally forced on our attention, both from their pro-

digious numbers and the part played by their remains in the

formation of deposits. These species flourish especially in the

warmest and saltest waters. In a square mile of equatorial

water 600 feet deep it is estimated that there are over 16 tons of

carbonate of lime in the form of shells, which belong to about

30 species of calcareous Alga?, Foraminifera, Pteropods, and
Heteropods. When these surface organisms die and fall to the

bottom they form the deposits known as fleropod and gloln-

gerina oozes. In descending they, as well as other surface

organisms, carry down with them some of the organic matter of

their tissues, which, not decomposing rapidly in the cold deep
water, forms the chief source of nourishment for deep-sea

animals, and the chlorophyll which Prof. Hartley has discovered

in some deep-sea deposits is probably derived from diatoms

which have fallen to the bottom in this way.

It is, however, a very remarkable fact that the dead shells of

these Foraminifera and Pteropods are not found on the bottom
of the sea beneath all the regions where they flourish abundantly

at the surface. They are found at greater depths beneath warm
equatorial waters than elsewhere, but there is barely a trace of

them in all the greatest depths, although in an adjacent area, where
the surface and intermediate conditions are the same, but where
the depth is less than three miles, they may make up 75 or even

90 per cent, of the deposit. It has been abundantly proved that

when sea water, and especially sea water containing absorbed

carbonic acid, passes over a dead shell or coral, the lime is

gradually removed, being carried away by the water as bicarbonate

in solution ; and the shell or coral is removed more rapidly the

more surface it presents to the water in proportion to the

amount of carbonate of lime present in the shell. This is what
happens to pelagic shells as they fail through the water to the
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bottom. Where the depth is not very great only the thinnest

and most delicate shells are removed, and the others accumulate,

forming vast deposits ; with increasing depth other shells dis-

appear, only the thicker ones reaching the bottom ; but in the

very greatest depth nearly every trace of these surface shells is

removed, or we find them making up hut I or 2 per cent, of the

deposit. It is possible that this process of solution of the shells

may be somewhat accelerated in the deepest layers of water by

tl'.e great pressure.

In the deepest parts pf the abysmal areas, where the car-

bunate of lime shells are either wholly or partially removed from

the bottom, there are met with those peculiar deep-sea clays, the

origin of which has been the subject of considerable discu-sion.

The-' ;"re principally made up of clayey matter resulting from

the I . ntegration of volcanic rocks, and derived chiefly from

floatiii
^
pumice and showers of volcanic ashes. Mixed up with

these clayey and volcanic materials are thousands of sharks'

teeth, some of them of gigantic size, and evidently belonging to

extinct species, also very many ear-bones, and a few of the

other bones of whales, some of them also probably belonging to

extinct species. These organic fragments are generally much
decomposed and surrounded and infiltrated by depositions of

peroxide of manganese, which is a secondary product arising

from the decomposition of the volcanic material in the deposits.

Again, we have in some places numerous zeolitic minerals and
crystals formed in the clay, also as secondary products. Lastly,

there are numerous minute spherules of native iron and other

rare substances, covered w 1th a black coating of oxide, which
are referred with great certainly to a cosmic origin—probably

the dust derived from meteoric stones as they pass through the

higher regions of our atmosphere. Quartz, which is so

abundant as a clastic element in deposits around the continents,

is almost absent from the deposits of the abysmal regions.

In the abysmal regions, then, which cover one half of the

earth's surface, which are undulating plains from two to five

miles beneath the surface of the sea, we have a very uniform set

of conditions ; the temperature is near the freezing point of

fresh water, and the range of temperature does not exceed 7%
and is constant all the year round in any one locality ; sunlight

and plant-life are absent, and although animals belonging to all

the great types are present, there is no great variety of form nor
abundance of individuals ; change of any kind is exceedingly

slow. In the more elevated portions of the regions the deposits

consist principally of the dead shells and skeletons of surface

animals, in the more depressed ones they consist of a red clay

mixed with volcanic fragmental matter, the remains of pelagic

vertebrates, cosmic dust, and manganese iron nodules and
zeolitic crystals, the latter being secondary products arising

from the decomposition of the minerals which have long re-

mained exposed to the hydrochemical action of sea-water. The
rate of accumulation is so slow in some of these clays that we
find the remains of tertiary species lying on the bottom alongside

the remains of those inhabiting the present seas. It has not yet

been possible to recognise the analogues of any of the deposits

now forming in the abysmal regions in the rocks making up the
continents.

It is quite otherwise in the areas bordering the continents

—

the uncoloured areas on the maps. Almost all the matter
brought dow n to the ocean in suspension is deposited in this

region, which is that of variety and change with respect to light,

temperature, motion, and biological relations. It extends from
the sea-shore down, it may be, to a depth of three or four miles,

and outwards horizontally from 60 to 300 miles, and includes

all partially inclosed seas, such as the Nt^rtli Sea, Mediterranean,
Caribbean, and many others. The upper or continental margin
of the area is clearly defined by the coast line, which is continu-

ally changing from breaker action, elevation, and subsidence
;

the lower or abysmal margin of the region is less clearly marked
out, passing insensibly into the abysmal regions and terminating
where the mineral particles from the neighbouring continents

disappear from the deposits. In the surface waters the temper-
ature varies from over 80" in the equatorial to 28° in the Polar
regions, and from the surface to the ice-cold water at the lower
margins of the regions there is in the tropics an equally great

range of temperature. Plants and animals flourish luxuriantly

near the shore, and animals extend in relatively great abundance
down to the lower limits of the region. Here we find now in

process of formation deposits which will form rocks similar to

those making up the great bulk of continental land, such as

schists, shales, sandstones, marls, greensands, and chalks ; the

glauconilLc grains of the green muds and phosphatic nodules

can be traced in all stages of formation, and probably, though

much less certainly, the initial stages in the formation of flint.

Throughout all geological time the deposits formed in this

border or transitional area appear to have been pushed, forced,

and folded up into dry land, through the secular cooling of the

earth and the necessity of the outer crust to accommodate itself

to the shrinking solid nucleus within. These depositions do not in

themselves cause elevation or subsidence, but most probably the

changes of pressure, resulting from them, tend to destroy the

existing equilibrium and to produce lines of weakness along the

borders of the continents and in the regions of enclosed and par-

tially enclosed seas, with the result that the borders of conti-

nental land have been more frequently thrown into folds and

have suffered greater lateral thrusts than any other regions on

the surface of the earth.
_

.

On the other hand, while we know that there are vast deposits

of carbonate of lime taking place over some portions of the

abysmal regions, and that volcanic outbursts occur in others,

still these are not comparable with the great changes which have

taken place in the past, and are now taking place, on the con-

tinents and along their borders.

When the coral atolls and barrier reefs which are scattered

over the tropical regions of the great oceans are examined in

the light of recent discoveries, it is found that their peculiar

form and structure can be accounted for by the truncation of

some submarine cones through breaker action ; by the upward

gro" th of others through the accumulation of marine deposits ;

by the solution of dead coral through the action of sea-water ;

and lastly by a study of the source and direction from which the

food supply reaches the reef-building animals. That this in all

probability is the true history of the origin of these marvellous

structures is further confirmed by the recent examination of the

upraised coral atolls of the Pacific by Dr. Guppy, and the re-

searches of Mr. Buchanan into the characters of oceanic banks

and shoals. Coral atolls and barrier reefs, instead of pointing

out great and general subsidences, must be regarded rather as

indicating areas of great permanence and stability.

The results of many lines of investigation, then, seem to show

that in the abysmal regions we have the most permanent areas

of the earth's surface, and he is a bold man who still argues that

in Tertiary times there was a large area of continental land in

the Pacific, that there was once a Lemuria in the Indian Ocean,

or a continental Atlantis in the Atlantic.

In this rapid review of recent oceanographical researches my
chief object has been to show you the wide range of the observa-

tions, for every science has been enriched by a large store of

new facts. It matters little whether the opinions which I have

given as to the bearing of some of these be correct or not ; for

the observations are now or will soon be in the hands of scien-

tific men, and errors in interpretation or deduction will soon

be exposed. The great point is that there has been a vast

addition to human knowledge, and it must be a matter of satis-

faction that our own country has taken so large a share in these

important investigations as to call forth the admiration of the

scientific men of all countries. You have learnt from the

President's address that there is usually not much to say in com-

mendation of the Government for its liberality to science. But

in the matter of deep-sea investigation, neglecting mere details,

we can say that the successive Governments of the Queen during

the past twenty years have, either fr.im design or by accident,

undertaken a work in the highest interests of the race, have

carried it on in no mean or narrow patriotic spirit, and are likely

to carry it to a termination in a manner worthy of a great, free,

and prosperous people.

ON A SUPPOSED PERIODICITY OF THE
CYCLONES OF THE INDIAN OCEAN SOUTH
OF THE EQUATORS

T N papers printed in iht Ri-foi-is for 1S72, 1S73, 1874, and

1S76, I endeavoured to show that there were grounds for

supposing that the cyclones of the Indian Ocean south of the

equator increased in number, extent, and intensity from a

minimum in one year to a maximum in another, and then

decreased to a minimum, the period or cycle apparently corre-

sponding with the eleven-year period of solar activity.

From the data given in the last of these papers (Report for

' Paper by Mr. Charles Meldrum, F. R. S. , read at the British Association.
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salina var. kattrgatensis. Fries. The discoverj' of the former
species is especially interesting. Tne genus Scluxniis includes
between 60 and 70 species, of which two are natives of the
northern temperate zone ; all the remainder of Australia and
New Zealand. Both of the northern species are now known in

Britain.— Mr. J. G. Baker completes bis monograph of Selagiii-

ella, including no less than 312 specie .—In addition to smaller
original papers the reprints include Mr. Carruthers' report on
additions to the botanical department of the British Mtisemn
during 1884, and Mr. George Murray's valuable notes on the
inoculation of fishes with SafyoL-gnia firax, extracted from the
annual report of the Inspector of Fisheries.

Jiivhta Sciiii/ifico-Iiidiisfr.'ah; August-September.—Transport
and distribution of electricity by means of induced transformers :

Gaulard and Gibbs' secondary generators (three illustrations),

by Emilio Piazzoli.—Remarks on the objections raised against
some of the author's theories in physics and electricity, by Prof.
Carlo Marangoni.— On the emissive power of the electric

sparks, by Prof. Emilio Villari.—On the true nitrous ethers of
the alcohols, by Prof. G. Bertoni.—On the crustaceans of the
province of Rome, by A. .Statuti.

Biillctittsde la SociceWAiUhropologie de Paris, fasc. 2, 18S5.

—

Report of Commission of Financial Administration of Society,
by M. Dally.—Presentation, by M. Mortillet, of the numbers of
the journal VHomme for 1885, in which the question of a
Tertiary man is discussed. M. Mortillet took occasion to

explam at length his reasons for believing that there existed in

the Tertiary age animals of sufficient intelligence to fabricate
tools for themselves, and to make use of fire. M. de Nadaillac
is unable to accept the opinion of M. Mortillet, and considers it

impossible to affirm with any certainty either that the flints in

question belong to the period to which they are assigned, or
that they have not been deposited in the strata where they are
found by the agency of running water, or of some of the great
telluric disturbances of which unmistakeable traces are present
in the beds at Thenay (Loir-et-Cher), which M. Mortillet
characterises as Miocene.—M. D'Acy drew attention to the
presence of numerous flints similar to those of Thenay which
he and others had found among the Majonnais deposits, and
whose cracked and fractured surfaces differed in no way from the
normal and natural character presented by the argillaceous flints

ordinarily referred to the Tertiary ages.— On the historic

significance of the Egyptian word " heter," horse, by M.
Pietrement, who refutes the various arguments advanced
in proof of the existence of the horse in Egypt before
the invasion of the Hyksos, and endeavours to show
that its introduction among the Egyptians was due to

the so-called "Shepherd" invaders, who were of mixed
Mongolian and Semitic origin.—Continuation of Dr. Fauvelle's
treatise on "The Will, " considered from an anthropological
point of view.—On Beauty, by M. Delaunay.—Report of French
missionaries' account of the Fuegians in 1S84, communicated by
Dr. Hyades.—On the Redskins in the Jardin d'Acclimatation,
Paris, by Dr. Manouvrier, with craniometric and other measure-
ments.—On the characteristics of a native of New Caledonia
in the service of M. Moucelon, who explained some of the
peculiarities of language and modes of counting prevalent
among the people, and described their leading physical at;d

mental characteristics. He remarked that the half-castes, born
of white fathers and native mothers, are generally strong and
prolific, while they show a tendency to revert to the character
of the white type. Cannibalism, however, is not yet wholly
eradicated amongst them.—On an anomaly of the humerus, by
M. Chudzinski. This consists in a bony excrescence imme-
diately below the deltoid, to which a bundle of muscidar fibre

is attached. The case, which is believed to be unique of its

kind, appears to be one of atavism.—On an anomalous muscle
in the hand, by M. Baudoin. Here the presence of a well-
developed muscular fascia in tlie right hand of a man aged fifty,

which simulated a part of the muscular development of the foot,

may be similarly characterised as an evidence of atavism.—On
a case of congenital hypertrophy of the parietals, by M. Topin-
ard.—On supermrmerary breasts, by Dr. Blanchard.—The
etiolop' of elephantiasis, by M. Foley.—On the influences of
heredity in deaf-mutes, by M. Drouault.—A case of a muscular
anomaly of the forearm, by M. Chudzinski.—On sterility

among the descendants of a white and a midatto, by the Mar-
quis de Saporta.—On certain crania from Lagoa-Santa, collected
by Dr. Lund, and now at Copenhagen, with comparative analysis
of a similar number of Californian crania, by M. Ten Kate.

Revue d'Anthropologie, tome Seme, 3eme fascic, Paris.
On the weight of the cerebral lobes, according to Broca's regis-
ter, by Dr. Philippe Rey. The data on which Dr. Rey's tables
are based were obtained from 347 subjects, of which 231 were
nien and 116 women. On examining the means the figures
yielded for the several lobes, without reference to sex or stalure,
it is found that while the total weight of the right hemisphere
predominates over that of the left, the left frontal is heavier than
the right, this difference amounting to i '6 gr. on the total of
231 cases. This excess of weight of the left frontal had been
noted by Broca, who believed it to be due to the influence of
the third convolution. The right occipital is, on the other hand,
0-5 heavier than the left. The difterence of weight for the entire
anterior region between men and women amounts to 69-65 gr.,
which constitutes a large proportion of the general cerebral ex-
cess of weight in the male sex. The weight of both hemi-
spheres is at its maximum between the ages of 25 and 35 years,
although this period is generally reached earlier in women than
in men, owing apparently to the more rapid evolution in the
former of some one of the lobes. Loss of weight is most marked
between 55 and 75 years, when it may amount to 62 grammes.

—

Anthropometric instnictions for travellers, by Dr. Paul Topin-
ard. The writer, after considering the true significance of
the loosely-applied term " race," and pointing out the
importance of accepting one uniform and fixed system of
anthropometric measurement, proceeds to describe the nature
and mode of application of the various instruments in-
dispensable for the attainment of trustworthy and available
results. These admirable instructions are rendered specially
serviceable through the addition of numerous comparative
tables, including a useful schematic representation of the
means of the measurements obtained for the European male
adult when taken in proportion with the mean stature, which is

estimated at 100. This code of instructions ought to be in the
hands of all travellers able and willing to contribute towards
the general mass of our anthropological knowledge, and its

translation into our own and other tongues would be a gain to
science. Numerous diagrams illustrate the way in which the
instruments should be used, and the positions of the body best
adapted for the purpose of each special observation.—On atavism
in man, by Dr. R. Blanchard. The author considers that as
the greater number of the teratological conditions observable in
man uiay be explained by the persistence of some embiyonic
condition which is normally of a transitory character, we
must look to atavism for an explanation of such anomalies.
Beginning with the cr.anium, Dr. Blanchard shows that microce-
phalus and analogous cranial deformities must be characterised as
ancestral reversions, the mean cranial capacity of civilised races
having demonstratively augmented within the last few centuries,
while we find on passing down to the lower animals that the cranial
capacity of the gorilla, or chimpanzee, which is more than five

times less than the mean given for Parisians of the present day, is

only slightly in excess of that observed in microcephalic subjects.
After passing in review the various anomalies to be met with in
the human anatomical system, and pointing out their analogues in

the normal anatomy of the lower animals, he pioceeds to the
muscular system, in which the writer shows that supernumerary
muscles occur three or four times in every hundred cases. This
branch of the subject is, however, only briefly touched on in

consideration of the exhaustive work of M. Testut bearing on the
question, and to this the student is referred. Finally, after con-
sidering the comparative history of the development of the
human foetus, and of the embryo of some of the lower animals,
the author concludes by drawing attention to the importance of
studying the normal anatomy of the lower animals, more especially
of reptiles, marsupials, and lemurians, if we desire to elucidate the
origin and development of the various anomalies presented by
the human organism.—On Broca's method of estimating the
capacity of the cranium, by M. P. Topinard. Tlie writer gives
a categorical description of the instruments to be used and the
steps to be followed in the process, together with tables showing
the various results that had been yielded by Broca, Ranke, and
others when lead, glass beads, or millet seed had been used as
the agent for gauging the capacity.

SOCIETIES AND ACADEMIES
Sydney

Linnean Society of New South Wales, June 24.—The
following papers were read :—Rough notes on the natural
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history of the Claremont Islands, by Gervasc F. Mathew, K.N.
Mr. Mathew gives an interesting account of the fauna and flnra

met with on these islands, in which he enumerates 23 species of

birds and 20 species of Lepidoptera^ of which 2 Lycaeutr are

probably new. He also gives some notes on the habits of each
species enumerated.—An afternoon among the butterflies of

Thursday Island, by Gervase F. Mathew, R.N. Mr. Mathew
gives an account of a few hours' ramble on Thursday Island,

resulting in the capture of 48 species of diurnal butterflies. He
gives a detailed description of the larva of Ornilhopiera pro-

nomus. He also maizes brief mention of the flora and physical

geography of the island.—New fishes from the Upper Murrum-
bidgee district, by William Macleay, F. L. S. Two new fishes

are here described, and two others, probably new, are noticed.

The new ones are a species of Mnrrayia, from the Murrum-
bidgee, near Yass, and a very blunt-headed species of OKgorus
from the same locality. The tv^o fishes alluded to as probably
new are a species of Gadopsis from the Little River and a
Galaxias from Yass River.—On a new Djp/ccrcpis, by J.
Douglas Ogilby. Mr. Ogilby describes, under the name of
Diplocrepis coslatus, a species differing considerably from D.
punicais of Richardson, and he points out that the fish is more
nearly allied to 'the New Zealand genera, Diplocrepis and
Trac/iehchismus, than to the Australian genera, CnpiiiogasUr.—
Jottings from the Biological Laboratory of Sydney University,

by William A. Haswell, M.A., B.Sc, Lecturer on Zoology
and Comparative Anatomy.—On a destructive parasite infesting

the oyster. Specimens of diseased oysters from the Hunter
River beds were found to have their shells perforated and de-

stroyed by a small boring annelid

—

Lcucodore ciliata—which, by
burrowing through the substance of the shell, causes the dis-

integration of the valves and the death of the oyster.—On some
recent histological methods and their application to the teaching
of practical histology.—On the minute structure of Pulvtoe.

Paris

Academy of Sciences, October 12.—M. Bouley, President,

in the chair.—The President announced the death on October 6,

at Jasseron (.'\in), of the eminent histolo^ist, M. Ch. Robin,
Member of the Section for Anatomy and Zoilogy.—Memoir on
the botanical work of the late M. Charles Edmond Boissier, who
died at Valleyres, Canton of Vaud, on September 25, by M.
P. Duchartre. Born at Geneva, in iSlo, of a French Huguenot
family, M. Boissier first devoted his attention to the Swiss
Alpine flora. But he will be remembered chiefly for his ex-

plorations in the Iberian peninsula (Grenada, Sierra Nevada,
&c.) in 1837, and in the Lev.ant (Greece, Anatolia, Syria, Egypt,

&c.) in 1842-46. The results of his labours in these bitanical

regions are embodied in his " Elenchus plantarum novarum
minusque cognitarum quas in itinere hispanico legit " (Geneva,

1838) ; "Voyage botanique dans le midi de I'Espagne pendant
I'annce 1837" (Paris, 1839-45); ^"'^' "Flora orientalis, sive

enumeratio plantarum in Oriente a Grsecia et Egypto ad Indi?e

fines hucusque observatarum," five large volumes, 1867-18S4.

—On the neutralisation of the aromatic acids, by \\.

Berthelot. The results are here given of experiments made
on mellic acid, CojHiiOoj = 342 ; meconic acid, CijHjOij,
3H„0„ = 254, and acrylacetic acid, C4HjOo{C|;H80j) = 114.—
On sundry phenols, by M. Berthelot. The author here passes

from the study of normal phenol to that of its homologues, the

cresylols and ordinary thymol, as well as the naphtols or phenols

derived from naphtaline.—Note on the first volume of the

Annales de V Ohsen'atoire dc Bordeaux, issued by M. Rayet, and
presented to the Academy by M. Loevvy. Besides a full account
of the foundation of the Bordeaux Observatory in 1871 and of

the instruments employed in it, this volume contains all the

magnetic and meteorological observations taken in 1880-81 and
some of the results of the work begun in 1S85 for the purpose of

determining the co-ordinates of 23,000 stars in the Southern
Hemisphere between - 15° and - 30°, already observed by
Argelander at the Bonn Observatory in 1850.—Effects of

mildew on the vine as shown by a comparison of the plants

successfully treated with a mixture of lime and sulphate of copper
by M. Nath. Johnston in the Medoc district, with plants in the

same district attacked by the disease and left untreated, by MM.
Millardet and Gayon.—Observations on the nature of inverted

sugar and of elective fermentation, by M. E. Maumene. Further
experiments confirm the conclusion already arrived at that

M. Leplay's theory of elective alcoholic fermentation is based on
erroneous assumptions.—Note on the constant presence of

Amoeba colim AyntvAmc secretions, by M, A. Normand.—Ob-
servations on Palisa's new planet 251, made at the observatory
of Paris (equatorial of the west tower), by M. G. Bigourdan.

—

Observations of Brook's comet and of Palisa's new planet 25i,
made at the ObseiTatory of Algiers with the o'5o m. telescope,

by M. Ramband.— Researches on vanadium : properties of
vanidic acid, by M. A. Ditte.—Kinematic analysis of the

locomotion of the horse by means of M. Marey's chronophoto-
graphic apparatus, five illustrations, by M. Pages. In this

paper the author explains and illustrates the trajectory and velo-

cityof the foot and pastern in the three principal actions of the horse
—the step, trot, and gallop.—Note on the internal phenomena
of muscular contraction in the primitive striated fasces, by M. F
Laulanie.—On the physiological action of the salts of lithium,

potassium, and rubidium, by M, Ch. Richet. The mean toxic

dise with the chlorides of these alkaline metals has b:^en deter-

mined for the tench, frog, pigeon, rabbit, and some other organ-
isms.—On the development of Fissurella, by M. L. Boulan.
From a study of the biological evolution of this organism the

author concludes that it is a true gasteropod, and cannot, there-

fore, be grouped with the order of worms ; further, that the

apparent symmetry of the adult Fissurella is, in reality, a dis-

guised progressive asymmetry.—Influence of salt water on the

development of the larva; of the frog, by M. E. Yung. The
tadpole perishes in three to twenty minutes in the water of the

Mediterranean containing 4 per cent, of salts, and in a few hours
in a solution of marine salts in the proportion of i per cent.

But it may be adapted to this element by a gradual preparation

through a progressive series of solutions from 2 to 8 per 1000.

—

On the apparent rotatory movement of balloons recorded by
aeronauts, by M. G. Tissandier.—Memoir on the fermentation

of bread-stuffs in connection with M. Aime Girard's communi-
cation on this subject, by M. G. Chic.andard.
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THE ANTI-CHOLERA INOCULATIONS OF
DR. FERRAN

T N the spring and summer of the present year the pubUc

in Europe—lay and medical—have been greatly

agitated by the exploits of a Spanish medical gentleman,

who, during the cholera epidemic then raging in Spain,

claimed to have discovered a means of preventing cholera.

He was hailed as a great benefactor, and if his deeds had
been equal to his professions, he would no doubt fully

deserve to rank with Jenner, the greatest benefactor to

mankind. But fortunately the medical world, at any rate

the scientific medical world outside Spain, is not guided

by the allegations of enthusiasts nor by wonder-doctors

either. A Don Quixote, who discerns in a windmill

giants, in a flock of sheep a squadron of the enemy's

soldiers, may present points of interest to the psychologist

:

to the disciple of physiology and pathology he demon-
strates an aberration of the visual nerve centres. I shall

show that Dr. Ferran comes very near in rank, not to

Jenner, but to his own illustrious countryman, the Knight
of La Mancha.
The method of Ferran is practically this :—Ferran says

that by a peculiar mysterious method of cultivation

—

which for a long while he was not going to divulge—he
has succeeded in attenuating the action of the comma
bacillus of Koch. In these cultivations the comma
bacillus after very complex morphological changes, un-

necessary to detail here, forms spores. Such cultures

introduced in sufficient quantities into the subcutaneous

tissue of animals (guinea-pigs) or man produce a disease

which is a mild and abortive form of cholera ; it manifests

itself in local inflammation, and a general constitutional

disturbance, febrile rise of the body temperature, head-

ache, nausea, and sickness, and even diarrhcEa. After a

few days the person inoculated returns to his normal
state. Persons once, twice, or thrice inoculated answer,

or ought to answer, each inoculation with the said consti-

tutional disturbance. Statistics collected by Ferran and
his adherents in the places where these inoculations were
practised, notably in Alcira, in and about Valencia,

prove, so it is said, that the number of cholera cases and
of deaths from cholera decreased in a conspicuous degree

after these inoculations had been commenced, and also

that those persons that had been inoculated remained

almost impervious to cholera, while others not so

inoculated fell victims to the plague in large numbers.

In these assertions and practices several important

questions are involved, each of which demands a direct

answer, which ought to be favourable to this theory of

Dr. Ferran.

First : Is the so-called cholera-bacillus, or Koch's

comma-bacillus, found in the intestinal discharges of

cholera patients, the vera causa of cholera ?

Second : Does this so-called cholera-bacillus form

spores, which when introduced into the living tissue

germinate into the comma bacilli : in the subcutaneous

tissue capable of producing only an abortive and mild

form, but in the alimentarj- canal producing severe and
malignant cholera ?

Vol. XXXII.—No. 835

Third : Do the cultivations of Dr. Ferran, when inocu-

lated into the subcutaneous tissue, set up a disturbance

which can be considered as an abortive form of cholera ?

Fourth : Are persons so inoculated really protected or

almost protected against an attack of real cholera ; and

do the statistics collected by Ferran and his adherents

prove this .''

(1) The first of these questions, it is obvious, forms the

basis of the whole theory ; for if the comma bacillus

of Koch is not the real cause of cholera all the rest of

Ferran's assertions, as far as cholera is concerned, fall to

the ground. The claims of the comma bacillus of Koch
to be accepted as the true cause of cholera, rests on very

insufficient evidence : the epidemiological evidence as to

the spread of cholera being dependent on soil and season,

the anatomical evidence as to the comma bacilli being

limited to the cavity of the cholera intestine, they being

absent from the tissues and the blood, the misproportion

existing between the number of comma bacilli present in

the alimentary cavity, and between the severity and

acuteness of the disease in many cases, and a number of

other facts not necessary to mention here, prove to my
mind that the comma bacillus is not the real cause of

cholera. Add to this that Emerich of Munich vindicates

this claim to be the real cause of cholera, not to the

comma bacilli of Koch, but to small straight bacilli,

probably identical with those seen and described by the

English cholera Commission in India as constantly

present in the alimentary canal of cholera patients,

and for which bacilli I did not and cannot claim any real

infective power ; and further, that Emerich's view is backed

up by no less an authority than Von Pettenkofifer himself.

There is then at present an interesting contest going on

between two rival bacilli : one, having Berlin for the

head-quarters of its advocates, may be called the northern

bacillus ; the other, in Munich, may be called the southern

bacillus. As to the actual facts, it seems to me the ques-

tion is not whose claim is stronger, but whose claim is

weaker.

(2) All except Ferran, acquainted practically with the

comma bacillus in pure cultivations (Koch, Van Ermen-
gem, myself, Mr. Watson Cheyne, Finkler, Emerich,

Buchner, Klebs, and many others) are agreed that the

comma bacillus in artificial cultivations never forms

spores ; having multiplied until all the nutritive material

in the cultivation is exhausted, a period arrives when
the comma bacilli degenerate and die ; some undergo

this long before the point of exhaustion is reached,

others retain their vitality longer, but after weeks and
months death has involved all the comma bacilli present

in the cultivation. [An impurity accidentally present in

the culture would effect this death of the comma bacilli

in a much shorter period ; in fact, in many instances,

they would not have much chance of primarily reaching

any considerable number.]

When this period has been reached, the culture be-

comes incapable of starting a new culture ; and vie

versa : by this means the point of death of the

bacilli present in the culture can be tested and

accurately determined. 1 have a large number of tubes

of pure cultivations of the comma bacilh, the nutritive

mediimi being broth, or peptone and broth, or gela-

tine peptone and broth, or gelatine peptone and

D D
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meat extract, or Agar-Agar peptone and broth, &c. In

each of these media the comma bacilU thrive well and
form copious growths. The cultures are pure, contain

the comma bacilli only, as all sub-cultures from them
yield again the comma bacilli, and comma bacilli only.

Now the remarkable fact about such culture tubes is this:

that after several months all life in them becomes extinct,

as is proved by inoculating from them a series of tubes

containing suitable nutritive material, no comma bacillus

or any other bacteria making their appearance. I have
ascertained this in a great many cases, and it is in perfect

agreement with the experience of Koch and many other

workers. This clearly proves that there are not present

in such tubes spores of the comma bacilli, for, if the

comma bacilli, like some other bacilli

—

e.g. bacillus sub-

tilis of hay infusion, or bacillus anthracis, were capable

of forming spores, such a total extinction of life could not

take place ; the spores, although, owing to exhaustion of

nutritive material, incapable of germinating into bacilli

while in the tube in which they were formed, would un-

doubtedly germinate when transferred into a fresh and
suitable nutritive medium. This total extinction of life does

occur not only in tubes in which the nutritive medium is in

a fluid condition, but also in all Agar-Agar peptone broth

tubes, this material, unlike gelatine, remaining in its solid

state, however luxuriant the growth of the comma bacilli

may be.

Dr. Ferran claims to have discovered means by which

the comma bacilli can be made to produce spores. In

his cultures he notices a number of peculiar things

which he considers as antecedents to the formation

of spores and as fully formed spores. But direct

observations that these are really spores, that, like

spores, they actually germinate into the bacilli. Dr.

Ferran has not deemed it necessary to make. As a
matter of fact those to whom Dr. Ferran has shown his

specimens, in which these alleged spores were supposed
to be present, failed to see them (see the Report of the

French Commission headed by Dr. Brouardel ; see also

Dr. van Ermengem's Report).

The methods of examination and cultivation of bac-

teria perfected by Koch, which, owing to the thoroughly
reliable results they yield, are now universally followed

by all who wish to acquire correct ideas and a sound
knowledge of the life-history, morphology, and activity of

bacteria, have led those practically acquainted with the

comma bacilli to the conclusion that they do not form
spores. Dr. Ferran is of the contrary opinion ; but,

judging from the Report of the French Commission, and
from that of van Ermengem and others, who have visited

Ferran and seen him at work, it is pretty clear that this

gentleman is not only unpractised in, but altogether unac-
quainted with the elements of technique necessary in

liactcrial investigations
; more than this : according to a

graphic description by the special correspondent of the

Times, Dr. Ferran makes his cultivations in broth in a
temporary laboratory, the kitchen of an untenanted house,
reeking with the effluvia of an untrapped sewer opening
into this kitchen. Dr. Fcrran's cultivations have been
examined microscopically by a Valencia Commission,
who found that they contained a motley crowd of various
kinds of bacteria ; Dr. Chantemesse in a paper read
before the Paris Acaddmie de Mddecine (see Brit. Med.

Journat, Sept. 26, 1SS5) states that as the result of a

microscopic examination of Dr. Ferran's cultures he found

the fluid variable in its composition ; sometimes it is a

cultivation of impure comma bacilli, sometimes it contains

masses of different micro-organisms, but the comma
bacilli are barely present. Add to this that Dr. Ferran,

as the special French Commission attested, possesses

neither the skill nor uses the ordinary precautions and appa-

ratus indispensable in investigations of this nature, and all

Ferran's extravagant assertions as to the behaviour of

the comma bacillus in cultivations, as to its peculiar power
of forming spores, must be regarded as sheer nonsense.

3. Notwithstanding this deficiency of Ferran in his

mode of preparing his so-called " vaccine," it might be

said, and it has been said by Dr. Cameron in a powerful

and very able article in the Nineteenth Centuiy for

August 1885, that by subcutaneously inoculating a culti-

vation of comma bacilli, no matter however impure and
contaminated, e.g. such as were at Ferran's disposal, the

effect is difl'erent from the one produced by introducing

them into the alimentary canal. In the former case, i.e.

in the subcutaneous tissue, they are planted in a soil

not congenial to them, and their product is only an

abortive form of cholera, whereas in the latter, i.e. in the

cavity of the alimentary canal, they find a more suitable

soil, a soil which is their natural breeding ground, and
the result is virulent real cholera.

What Ferran by the inoculation of his cidtures into the

subcutaneous tissue of human beings actually did pro-

duce, is, according to a number of witnesses (see the

letters of the special correspondent of the British Medical

Journal; the evidence given in detail by the special

correspondent of the Titnes, October 20, and a number
of other independent witnesses, English and French),

septic infection, the intensity of which, as might be

expected, and as Ferran himself admits, depends on the

quantity injected. This result, however, is not always

produced, the injection being sometimes quite inert,

notwithstanding the presence of the comma-bacilli

in the "vaccine" fluid. In the very able letter by

the special correspondent of the Times for October

20 we are informed that Dr. Ferran explained to

this gentleman in detail that the culture fluid used

for inoculation need not contain any comma bacilli

at all, in order to produce the desired result ; further,

that the comma bacilli can be killed by boiling or other-

wise, without impairing the efficacy of the fluid, and that

therefore a chemical substance present in the culture

fluid, and probably the product of the organisms, must
be regarded as the active principle. While this latest

assertion of Ferran clearly shows that he is profoundly

ignorant of the theory and practice of protective inocula-

tions, such as are employed by Chauveau, Pasteur, Koch,

Gaffky, Arloing and Thomas, and many others in a

variety of specific diseases (anthrax, some forms of septic-

semia, fowl cholera, symptomatic charbon, &c.), and
while it is in flagrant opposition to his own assertions of

an earlier date, it also proves that the results obtained by

Ferran by the inoculations of his " cholera vaccine " into

the subcutaneous tissue of human beings harmonise well

with the assumption that what he produces is simply

septic poisoning, i.e. changes such as have been proved to

follow the injection of certain chemical substances known
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as ptomaines, and produced by the growth and activity

of putrefactive bacteria in media containing proteids.

Brieger (" Die Ptomaine," Hirschwald, Berhn, 18S5) has

pubUshed a most important series of observations on the

production, nature, and action of ptomaines, and has

greatly enlarged our knowledge of this as yet obscure

subject. The description of the symptoms observable on

persons inoculated by Ferran (as given by a variety of

independent witnesses and by Ferran himself), can leave

little doubt that the result of these inoculations is septic

poisoning, in severe cases dangerous phlegmon and ulcer-

ation, and even death. This is also the opinion of a

number of medical men (Spanish, English, and French)

who have had the opportunity of seeing and examining

such persons, as will be seen from the Report by the Special

Commissioner of the British Medical yoiiniai, the Report

by the Special Commissioner of the Times, the Report

by the Special French Commission, and the Report of

the Commission sent by the Spanish Government. Such

being the case, the inoculations practised by Ferran and

his coadjutors can have no possible prophylactic effect

against cholera, even granting, for the sake of argument,

that one mild attack of cholera protects against a second

severe one, a question which is still sub judice, since some
competent authorities maintain that such immunity,

although holding good in a number of infectious maladies,

does not apply to cholera.

4. Now, are persons inoculated by Ferran furnished with

immunity against an attack of cholera ? The statistics pub-

lished by Dr. Ferran and his adherents on the marvellous

effects of inoculation in Alcira, Valencia and other places,

accepted by Dr. Cameron in his article above referred to,

show us a picture of brilliant successes, favourably com-

paring and even surpassing the statistics of the effect of

vaccination against smallpox. Those statistics collected

by Ferran being endorsed by several medical men and

other notabilities of the town of Alcira and elsewhere,

Dr. Cameron cannot bring himself to regard as not

revealing the truth ; he cannot imagine that all these

worthy people should conspire to pervert the truth and to

prevent the truth from becoming known.

The correspondent of the Times in his letter, published

October 20, gives a long list of places where the statistics

published by the Ferranists are signed and stamped by

the Alcalde of the place, the local judge, the priest, the

resident doctors, and the notary ; all duly signed and

stamped. This Englishman, however, probably knowing

what value to attach to the competency and veracity of

all those worthies, examined the statistics for himself,

and the result of his inquiry may be briefly summarised

by saying that Dr. Ferran and his partisans have simply

"cooked" those statistics. They have done these things :

when a person who had been inoculated by Ferran did

nevertheless become affected with cholera, and died of it,

death was put down as caused not by cholera but by

some other disease; false entries were made as to persons

who, having been inoculated, nevertheless died of cholera,

were not entered as having been inoculated
;
persons

have been registered as having been " vaccinated " by

Ferran, but on inquiry were found to have died of cholera

several days previous to the alleged "vaccination."

Add to this the fact that in Alcira, for instance, the

inoculations and their wonderful effects had not com-

menced until the population had abandoned the impure

water supply ; that in some places many of the inoculated

persons belonging to the well-to-do classes (a fee being

paid for the inoculation) were therefore less exposed to

infection, and those statistics become a gross farce and

a shameless imposture. And this is practically the

opinion of the Special Commission sent by the Spanish

Government ; this Commission has reported altogether

unfavourably on these inoculations, declaring them barren

of all scientific value, dangerous inasmuch as persons

inoculated and suftering in consequence from a form of

septic poisoning become more susceptible to infection

from cholera and other diseases, and further condemning

them as of no value in giving immunity against cholera.

The fact that Dr. Ferran and his associates took pay-

ment for the inoculations—thousands of persons were

inoculated and reinoculated in Valencia and elsewhere,

for each inoculation a fee of from 5 to 12 francs being

charged—gives to the whole business a very ugly look.

The Times correspondent {Times, October 20) does not

therefore fully express the real value of Dr. Ferran when he

says that he (Dr. Ferran) " is the dupe of illusions, con-

ceived in ignorance." E. Klein

LfFE OF SIR WILLIAM ROWAN HAMILTON
Life 0/ Sir William Rowan Hamilton, Royal Astronomer

of Ireland. By Robert Perceval Graves, M..^., Sub-

Dean of the Chapel Royal. Vol. II. pp. 719. With
Portrait. (Hodges, Figgis, and Co.)

IN a former number of this journal it was our duty to

notice the first volume of the life of the illustrious

Irish mathematician. We have now to congratulate Mr.

Graves on the completion of the second instalment of that

great work which has evidently been to him a labour of love.

This volume, like its predecessor, bears abundant testi-

mony to the conscientious manner in which the author

has sought to delineate a picture of Hamilton, told as far

as possible by the letters from Hamilton to his friends

and by extracts from his journal. We are again surprised

at the extraordinary copiousness of the materials which

were available.

The incidents in the life of Hamilton apart from his

literary and scientific activity are but few. The last

volume conducted us to the year 1832, when Hamilton

was in his twenty-seventh year. We had there seen the

troubled course of his two earlier love affairs, and at

the outset of this volume we are introduced to the third

with Miss Bayly, to whom he was married in 1S33. His

domestic happiness was in the course of years clouded

over by the ill-health of his wife, though to the end he

remained an attached husband, as she was an attached

wife ; two sons and one daughter were the issue of this

union.

The reader of this work can hardly fail to be struck

with the number and the worth of the friends to whom
Hamilton was endeared ; he possessed to a remarkable

degree the power of transforming a casual acquaintance-

ship into a true and lasting friendship. His intimacy

with Wordsworth has been already referred to, and was

carried on by occasional letters and visits until the death

of the poet. Among his other literary friends we may
mention Maria Edgeworth, who writes to him (p. 384) :

—
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" Take your head from the stars or from transcendental
mathematics and come and enjoy Folly and Friendship."

There are also copious letters to and from Aubrey De
Vere, Lord Dunraven, the Marquis of Northampton, and
many others, including not a few to his intimate friend

the author of the present work ; one of these we would
specially mention (p. 357), in which Hamilton sketches

the obligations of true friendship. The scientific corre-

spondence of Hamilton with many of the leading philo-

sophers of the last generation occupies, as might have

been expected, a large proportion of the volume.

At successive meetings of the British Association

Hamilton was a well-known and a conspicuous figure.

When the Association visited Dublin in 1835 he was but

thirty years old, yet he had already attained a scientific

renown which made him perhaps the most eminent man
at that meeting. It was on this occasion that the Board
nf Trinity College entertained the distinguished visitors at

A banquet. The guests had assembled in the venerable

library of the University. The Earl of Mulgrave, then

Lord Lieutenant of Ireland, called Hamilton to the centre

of a little circle, and, after conferring upon him the honour
of knighthood, said :

—

" I but set the Royal, and, therefore, the national mark
on a distinction already acquired by your genius and
labours" (p. 158).

In speaking at the banquet subsequently, Whewell said,

in language which the enthusiasm of the moment might

perhaps excuse :
—

'•It was now one hundred and thirty years since a
great man in another Trinity College knelt down before

his Sovereign and rose up Sir Isaac Newton " (p. 159).

In the year 1842 Sir R. Murchison, then general secre-

tary of the Association, writes to Hamilton as follows

(p. 387) :-

"Your letter of the i6th having crossed mine, I am in

despair at your resolution not to visit Manchester ; and in

order to shake it if possible, even at the eleventh hour, I

enclose you a letter from Herschel, whose resolutions were
quite as firm as yours, and who yet has made them fly

before Bessel. Think of this philosopher coming on
purpose to see such men as Herschel, yourself, and two
or three others, and finding Airy and Baily flown to Italy

and Sir William Hamilton lecturing in Dublin ! ! Pray
put off your class for a week. Make a noble effort and
lay it all on Bessel's shoulders, and you will add to your
glory."

On this occasion Hamilton had also the gratification of

meeting the great mathematician Jacobi, who, after

referring to Hamilton as the "Lagrange of your country,"

said (p. 388) :—
" Provided that we give to the dynamical equations

that remarkable form under which they have been pre-

sented for the first time by the illustrious Astronomer
Royal of Dublin, and in which they ought to be presented
hereafter, in all the general researches of analytical

mechanics."

We also read how Hamilton was received at the O.xford

meeting in 1847, in which, to quote his own words from a

letter to the author, he says (p. 585) :

—

" It has several times happened to me to sit between
Struve and Le Verrier (both of whom, somewhat to my
surprise, and certainly beyond my deserts, assigned to

nie a high place among British astronomers in their

speeches at the concluding meeting). And when I rose to

give an account of the application of the calculus of

quaternions to the theory of the moon on the Thursday
of last week, and saw before me not only those two
eminent foreign astronomers, but also Herschel, and Airy,

and Adams, and Challis, besides Peacock and Whewell,
and others scarcely less distinguished, I could not refrain

from acknowledging it to be an alarming and almost an
awful thing to speak on any subject of physical astronomy
in the presence of such an audience."

Hamilton also records in an unsent letter the following,

which refers to the same meeting (p. 585) :
—

"My friend Struve, of Russia, at O.xford, 1847, said:
that, though I held the title of Royal Astronomer of Ire-

land, my astronomical brethren on the Continent would
decide lly prefer my never looking through the telescope

to my giving up or less ardently pursuing mathematics.
' You are,' he was pleased to say, ' our teacher.'

"

Hamilton was for many years not only the most dis-

tinguished member of the Royal Irish Academy but also

its president. Many interesting letters will be found in

the volume relating to his election to this distinguished

post. His rival, if so he can be called in what Hamilton
describes as a " contest of generosity," was the late

Provost Lloyd. Lloyd retired in favour of his friend, and
Hamilton writes many letters, the character of which is

fairly represented by one to Lloyd (p. 21S), in which he

disclaims

" Entertaining even a thought which could be construed
into treason to our long and unclouded friendship, and
that the part you have taken (while in some respects it

adds to my pain) furnishes a new proof of the justice of

the high opinion that I have ever entertained of you."

Hamilton discharged in the most exemplary manner
the laborious duties of President for several years, until,

as he writes (p. 510) :
—

" The day has at length arrived when I am to accom-
plish my desire of retiring from the chair of the R.I.A.

How joyously, though not without a feeling of solemnity, I

received the news of my being elected to the chair ; how
gladly now I resign it, yet not without a shade of that

sadness which belongs to a farewell !

'

The chief interest in this volume will be found in the

account of the great invention of quaternions, with which

the name of Hamilton will be for ever associated. His

own appreciation of the importance of this achievement

is shown in an extract from a letter to Prof Lloyd in

December, 1851 (p. 445) :

—

" In general, although in one sense I hope that I am
actually growing modest about the quaternions, from my
seeing so many peeps and vistas into future expansions

of their principles, I still must assert that this discovery

appears to me to be as important for the middle of the

nineteenth century as the discovery of Fluxions was for

the close of the seventeenth."

The account of the discovery which, after fifteen years

of studious meditation, seems suddenly to have flashed

upon Hamilton is told in an interesting letter written from

his deathbed many years later to his son Archibald

(August 5, 1865), p. 434:—
" On the i6th day of October, 1S43, which happened to

be Monday, and a council day of the Academy, I was
walking in to attend and preside, and your mother was
walking with me along the Royal Canal, to which she

had perhaps driven ; and although she talked with me
now and then, )-et an undercurrent of thought was going
on in my mind which gave at last a result, whereof it is
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not too much to say that I felt ai once the importance. An
electric circuit seemed to close : and a spark flashed forth,

the herald, as I foresaw iininediately, of many long years
to come of definitely directed thought and work, by
»iyself\i spared, and at all events on the part of otliers, if

I should even be allowed to live long enough distinctly

to communicate the discovery. Nor could I resist the

impulse, unphilosophical as it may have been, to cut with
a knife on a stone of Brougham firidge, as we passed it,

the fundamental formula with the symbols /,y, k ;—namely,
2- =7'* = Ir = ij k = — I, which contains the solution of

the proble/ii, but of course, as an inscription, has long
since mouldered away. A more durable notice remains, on
the council books of the Academy of that day—October
l6th, 1843—which records the fact, that I then asked for

and obtained lea\'e to read a paper on qiiatcrtiions at the

first general meeting of the session, which reading took
place accordingly, on Monday, November 13."

Among the most distinguished disciples of Hamilton is

Prof. Tait, though even he has admitted that he has not

read the whole of Hamilton's " tremendous volumes

"

(lives there indeed the man who has ':). Another account

of the discovery is found in a letter to Prof. Tait on

October 15, 1858 (p. 435) :—
" To-morrow will be the fifteenth birthday of the

quaternions. They started into life full-grown on the i6th
of October, 1S43, as I was walking with Lady Hamilton to

Dublin, and came up to Brougham Bridge—which my
boys have since called Quaternion Bridge. I pulled out
a pocket-book, which still exists, and made an entry, on
which at the '-.'cry moment I felt that it might be worth
my while to expend the labour of at least ten or fifteen

years to come. But then it is fair to say that this was
because I felt a problem to have been at that moment
solved, an intellectual want relieved which had haunted
me for at \i.2i%X fifteen years before."

The unmathematical reader may naturally ask the

nature of this notable discovery which Hamilton made at

" Quaternion " Bridge.

It would seem that at this moment he solved the long-

studied problem of the multiplication of directed straight

lines, or vectors as he called them. Let a denote a
straight line of determined length and direction. Let b

denote another straight line at right angles to a, and
radiating from the same origin ; then the product ab

denotes a third straight line from the same origin perpen-

dicular to the plane of a and b ; the -product ba, however,

denotes the perpendicular line on the other side of the

plane, so that ba = — ab. This formula is eminently

characteristic of the method, showing as it does that

vector multiplication is non-commutative. It is, however,

remarkable that the associative principle obtains in

quaternions no less than in ordinary algebra ; thus if

a, b, c be three vectors, or more, generally quaternions,

then ab X c = a X be. This theorem, though trne in

quaternions, is still so far from being obvious that it

implies the truth of an elaborate geometrical theorem.

If we could single out one point of special significance

in the invention of quaternions it would be found in the

dual interpretation of the symbol of a vector. Thus if

the letter i denotes a vector or directed straight line of

unit length, then the same symbol may also mean an

operation of rotation through a right angle around the

vector as an axis. In the formula: of quaternions the

symbols denoting vectors can be interpreted in this dual

manner. A quaternion may be regarded as the operating

factor which applied to one vector transforms it into

another. This operation requires two quantities to

specify the plane of the vectors—one to specify the angle
between them and one the ratio of their lengths in all

four quantities are required, whence the name quaternion.

An interesting letter (p. 536) to the Rev. John W.
Stubbs, Fellow of Trinity College, dated October 19,

1846, gives a sketch of the points which Hamilton thought
specially novel in his theory:

—

" But did the thought of establishing such a system, in

which geometrically opposite factors— x\-A.n\^\y, two lines
(or areas) which are opposite IN SP.ACE give always a
positive product—ever come into anybody's head, till I

was led to it in October, 1S43, by trying to extend my old
theory of algebraic couples, and of algebra as the science
of pure time .•' As to m\- regarding geometrical addition
of hnes as equivalent to composition of motions (and as
performed by the same rules), that is indeed essential in

my theory, but not peculiar to it ; on the contrary I am
only one of many who have been led to this view of
addition."

A few years later Hamilton commenced the delivery of

lectures on quaternions in Trinity College. His own
words are (p. 605) :

—

" It was on Wednesday, June 21, 1848, that I delivered
my first lecture on quaternions to a very respectable
audience, among the persons composing which were the
Rev. George Salmon, Fellow of Trinity College, Dublin,
and author of a lately-published treatise on Algebraic
Geometry, and Arthur Cayley, Fellow of Trinity College,
Cambridge, who first, except myself, has publicly used
the quaternions."

These lectures, rewritten and greatly expanded, formed

his first and classical volume—" Lectures on Quaternions."

(Dubhn, 1853.)

The publication of this work drew from Hamilton's

many scientific friends cordial letters of congratulation.

His old and intimate friend. Sir John Herschel, thus

writes on July 21, 1853 (p. 681) :
—

" Now most heartily let me congratulate you on getting

out your book—on having found utterance ore rotunda
for all that labouring and seething mass of thought which
has been from time to time sending out sparkles, and
gleams, and smokes, and shaking the soil about you—but
now breaks into a good honest eruption with a lava

stream and a shower of fertilising ashes. I don't mean to

say that there is not a good deal of cloud (albeit full of
electric fire)—the good old ' stupendo e orgoglioso pino

'

of the fiery outbreak surrounding the bright jet, the true

product—but the cloud clears as the wind drifts and
leaves the hill conspicuous.

" Metaphor and simile apart, there is work for a twelve-

month to any man to read such a book, and for half a
lifetime to digest it, and I am quite glad to see it brought
to a conclusion."

The intercourse, both social and scientific, between

Hamilton and Sir John Herschel gives many interesting

pages to this volume. Thus, for instance, we find (p. 492)

an account of a meeting between these philosophers at

the house of their common friend. Dr. Peacock, the Dean
of Ely. On Sunday they attended service in the Cathedral

in company with Prof. James D. Forbes, and Hamilton

recorded the incident in a sonnet which he recited to his

friends. The next morning he received an acknowledg-

ment in kind from Herschel. We quote here the two

poems : that of Hamilton (p. 493) bears the title " In

Elv Cathedral " :—
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" The sunshine, through the lofty wimluw stealing,

Lit up that vast and venerable fane,

Ely's Cathedral, in dark clouds and rain

Wrapped lately, and shut up from joyous feeling :

In its soft progress ajl around revealing

Beauty or majesty unmarked before.

It shed its type of heavenly comfort o'er

Three kindred-kingdoms' sons together kneeling.

Oh, may that Church, Episcopal and jiure.

One Mother of that kneeling company,
In essence one, in name and office three,

Jlid outward storm and darkness still endure :

Be comforted of Christ in God's good time.

And share the sunshine of a heavenlier clime."

Herschel's sonnet in reply (p. 494) was handed to

Hamilton the following morning :

—

" On a Scene in Ely Cathedral
" The organ's swell was hushed, but soft and low
An echo, more than music, rang ; when he,

The doubly-gifted, poured forth whisperingly,

High-wrought and rich, his heart's exuberant flow

Beneath that vast and vaulted canopy.

Plunging anon into the fathomless sea

Of thought, he dived where rarer treasures grow,
Gems of an unsunned warmth and deeper glow.

Oh ! born for either sphere I Whose soul can thrill

With all that Poesy has soft or bright.

Or wield the sceptre of the sage at will

(That mighty mace which bui-sts its way to light).

Soar as thou wilt ! or plunge—thy ardent mind
Darts on—but cannot leave our love behind."

We liave introduced tliese verses not so much on

account of the poetical merit they possess, which we

confess appears to us to be but slight. They may, how-

ever, serve a; samples of those poetical effusions with

which these volumes teem—indeed they give the im-

pression that there must be some occult sympathy between

poetry and astronomy. It is well known that Romney
Robinson was a poet, and though it does not appear

that Sir George Airy had plunged into verse, yet when he

and Hamilton were together at Parsonstown there was

an amusing contest between the two Royal Astronomers

as to which could repeat most English poetry. The
present writer has heard this scene described by the late

Earl of Rosse, who said that Sir G. Airy was admitted to

have carried off the honours.

As an illustration of one of the less importairt mathe-

matical labours of Hamilton we may mention his paper

on the Hodograph, communicated to the Royal Irish

Academy in 1846. This elegant conception is a curve

whereof the radius vector to any point from the origin

represents both in direction and in amount the velocity

of a moving particle. Many inte' esting applications were

made by Hamilton, and are referred to in correspoitdence

with Whewell. A somewhat ludicrous incident in con-

nection with the hodograph is recorded (p. 543). It

appears that at the same meeting of the Academy in

which the hodograph was discussed, Hamilton also ex-

hibited Prof Miidler's just published work on " The

Central Sun." This precarious speculation was by the

reporter injudiciously blended with the hodograph, and

an astounding statement went the round of the papers

asserting that Hamilton's wonderful calctilus had suc-

ceeded in discovering the central point of the universe !

It is not, perhaps, generally known that the real dis-

coverer of the hodograph was Bradley (see Rigaud's

edition of Bradley's Memoirs, Oxford, 1832, p. 288).

Bradley has there given a most elegant geometrical in-

vestigation of that circle related to elliptic motion which

Hamilton afterwards named the hodograph.

The religious side of Hamilton's character demands a

few words of notice. He was a member of the Establish-

ment, and many passages show that he had the sympa-

thies of a sound churchman. He seems to have been an

admirer of Pusey, with whom he was also personally

acquainted. We also find occasional reference to the

midnight vigils with which he awaited the new year, and

to the fa-ting which he sometimes practised for devo-

tional reasons. We should imagine, however, that such

exercises were but very occasional to a student so laborious

yet so irregular as Hamilton.

He found time to be president of a local branch of the

Society for the Propagation of the Gospel. He assumed

the duties of a churchwarden, and vanquished Archbishop

Whateley in a controversy on the orthodoxy of an inscrip-

tion on the church window at Castleknock. At Whitsun-

tide we find him writing a dynamical theory of the

ascension of our Lord, in which in mediaeval fashion he

proceed-5 to evaluate the duration of the phenomenon,

which he demonstrates to have been less than the interval

between Holy Thursday and Whit Sunday.

It is with evident pain that the biographer has felt

himself compelled to record the one great failing of his

illustrious friend. The excessive devotion of Hamilton

to study and the engrossing nature of those mathematical

reveries in which he indulged led to the formation of very

irregular habits. He " too often found the dawn surprise

him as he looked up to snuff his candles after some night

of fascinating labour.'" The necessary hours for rest and

refreshment being disregarded, he was led to the dangerous

practice of an undue recourse to alcohol, and occasional

intemperance was the consequence. Two or three scenes

arising from this cause have been described in this

volume. There is one wliich can hardly have been wit-

nessed except by the biographer himself, but which his

conscientiousness has compelled him to record. There

is a second on a public occasion which caused the

deepest grief to Hamilton's friends, one of whom called

upon him with a kind remonstrance which was received

by Hamilton in a manner worthy of his high character.

There is also a third incident, perhaps the most painful

of all, which illustrates the attempt of Hamilton to reform

and the circumstances under which he relapsed.

We certainly have no intention of citing these passages

in this place, for if torn from their setting in the life

of this great man they would probably convey an exagger-

ated notion of the extent of his infirmity. We would

rather record the words of Mr. Graves, where he says

(P- 335) :—

" It is mournful that what seems to have been an in-

considerate, and at first unconsciously indulged, defect in

external regimen of life, for such in the inception was his

infirmity, should avail to cast a shade over qualities so

solid and so splendid as the moral and intellectual qualities

of Hamilton."

We have still to look forward to the third and con-

cluding volume of this important work. In it we are to

read how Hamilton continued his stupendous labours

which culminated in the appearance of his other great

work, the " Eleinents of Quaternions." We are also



Oct. 29, 1S85J NA TURE 62-

promised that extensive correspondence with De Morgan,

which will secure the attention of every lover of the

" Budget of Paradoxes." At the close of our former

notice we insisted on the duty which de\'olved on the

University of Dublin of publishing in a collected form

the mathematical writings of their illustrious son. This

duty has not yet been discharged ; let us hope that it will

not be left to some foreign mathematician to undertake

the work which it should be the glory of Trinity College

to complete.

A.\ AGRICULTURAL NOTE-BOOK
An Agricultural Notc-Bcok. By W. C. Taylor,

Aspatria, Carlisle. (London : Longmans, 1885.)

IT is not often that note-books are published, and it is

well. Notes are in their nature fragmentary, and

disposed towards brevity, often lapsing into crudity.

They are a sort of skeleton of imparted knowledge, or at

least rather anatomical than living, moving, and breath-

ing information. The least and the most that may be

reasonably expected of them is that they should be

correct. The small book which has just been published

by Messrs. Longmans does not commend itself to our

judgment. It is crude, fragmentary, and almost inarticu-

late or unintelligible. It purports to contain a body of

teaching and of facts, but it really consists of disjointed

sentences, the meaning of which it is often very difficult

to gather. The grammatical construction of the sen-

tences is also fearful and wonderful. To give an idea of

this latest contribution to agricultural science, we select

the opening passage, page i, w'hich reads as follows:

—

" The science of agriculture. Definitions and terms. Its

definitions. Scientific truths taught by the practice of

agriculture." " The practice of the farm teaching the

science. The laws of agricultural science best learnt when
thus taught, and lead to improvements in the applica-

tion of science to farm practice.' If this is a definition,

much has been written in vain as to the difficulty of

defining. It not only fails in definiteness, but is curiously

involved, as well as untrue, for " the practice of the farm
teaching the science " is an impossible and impracticable

idea.

The word " itg " before each paragraph of definitions

and terms appears to bear reference to the general

heading, " The Science of Agriculture," and cannot be
supposed to bear a grammatical relation to " definitions

and terms." Taking this view of Mr. Taylor's " notes,"

we read as follows :

—

" Its character in the soil, as temper, will, and disposi-

tion. These to be noted : success of farmer depending
much on his knowledge of above (sister sciences).

Hungry, sick, grateful, obstinate, kindly, tender, iSiic."

We defy any one to make any sense out of these utter-

ances, whether taken with or without their context.

Next we have an attempt at further amplification.

Thus " I Hungry—constantly in want of food." Now,
be it remarked that the subject is soils, and we are told

that a soil is "hungry, constantly in want of food."

Also that it is " sick." Here is indeed confusion of

metaphor and blind guiding with a vengeance. Only let

readers of NATURE endeavour to picture to their minds a
hungry and sick soil ! No wonder that Air. Taylor in

the richness of his fancy can further enlarge upon its

gratitude, tenderness, and kindliness. Page i would
itself furnish ample matter for review. It is as full of

difficulties as the Moabitish stone, although it might
so well repay deciphering.

Again we read :
" Short supply of organic matter im-

proved by adding clay, where practicable, and vegetable

matter." While concurring with the last simply-given

advice as remedying the fault in question, we deny that

any amount of clay can help towards this end.

Turning p. i, we come to p. 2, where we begin at the

top as follows :—" 3. TENDER.— Hard and baked. Im-
proved by rain, drags and harrows at right time." This
tender soil is then hard and baked, and it appears also

that it is improved by certain natural and artificial

agencies which we thought were not only and solely unfit

for the amelioration of such tender, albeit hard and baked
soils.

On the same page we are thus enlightened as to the

primitive rocks :
—

" The primitive rocks difter from
materials yielded by decay, which is accomplished by
oxygen (O) and carbonic acid (C0.>), gases invisible and
transparent. Both attack rocks and metals, however
hard ; seen in the mould-board of the plough reducing

it (?) to a powder without noise. Temperature and water,

other two agents acting on the Traitor's iron and potash,

loosening particles from the hard rock." .... These
agents are the friendly helpers to the farmer. The
italics are Mr. Taylor's own. We are irresistibly reminded
of Mr. Weg and Mr. Venus, those two " friendly

movers " in " Our Mutual Friend."

Passing onwards through the dreary succession of

sentences devoid of subject, predicate, or copula, we
arrive at p. 12, where instruction is given upon the various

component parts of soils. Here we find the following

information regarding alumina:—"Alumina, (i) Present

in the soil, but not in plant food. (2) Double silicates

are (i) silicate of alumina, (2) [a) lime, ifi) potash, (c) or

of soda, {d) or of ammonia. (3) Order of compounds,

H3N1K2CO3, NajCOy The higher favourite puts out a

lower and unites with the silicate of alumina. (4) The
powers of vegetable life command an influence over each

and all the second-rank partners. (5) Performs work of

outdoor servant. (6) Reconstructs broken-up partner-

ships. (7) Amidst the faithless, constant only she,

(8) Acts as purveyor of food for the plant."

We leave this extraordinary statement of the eight

duties of alumina in the soil to the judgment of any sound

scientific man or agriculturist, asking only why young

people should be subjected to teaching so completely mis-

leading, erroneous, and unintelligible, on the plea that

they are obtaining insight into the principles of agri-

cultural science ?

THE PREVENTION OF BLINDNESS
The Causes a7id the Prevention of Blindness. By Dr.

Ernst Fuchs, Professor of Ophthalmology in the Uni-

versity of Lidge. Translated by Dr. R. E. Dudgeon.

8vo, pp. 23c. (London : Bailliere, Tindall, and Cox,

18S5.)

UNDER the title of " The Causes and Prevention of

Blindness," Dr. Dudgeon has translated an essay,

written by Dr. Fuchs, of Lii^ge, under the conditions of a
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competition announced by the " Society for tlie Preven-

tion of Blindness in London," and to which the prize of

80/. offered by the Society was awarded. The book may

be described as containing a succinct exposition of the

chief causes of blindness, and an endeavour to render

them intelligible to non-medical readers ; the object being

to obtain the cooperation of the public in the removal of

these causes, in so far as that desirable end may be

attained by improved hygiene, and by a better knowledge

of the most favourable conditions of ocular work.

The causes of blindness which may fairly be said to

be thus remediable, even including under blindness high

degrees of defective vision, are two in number—namely,

the purulent ophthalmia of new-born infants, and the

progressive short-sight which is not uncommon in schools.

The former is a disease which might frequently be pre-

vented, which is always curable if treated in good time,

but which, if neglected, is almost certain to destroy the

sight ; and to neglect of its early stages among the poor,

and in remote country districts, probably four-fifths of the

blindness which occurs among children in this country

may be ascribed. Several months ago the Ophthalmo-

logical Society of the United Kingdom, moved thereto by

Dr. McKeown of Belfast, sent a deputation to the Home
Secretary to call the attention of the Government to the

dangerous character and the easy curability of this affec-

tion, and to urge that steps should be taken, through the

instrumentality of the Registrars of Births, to diffuse a

more general knowledge of the importance of early treat-

ment. Partly through the opposition of the Registrar-

General, the deputation met with no encouragement ; and

the information given by Dr. Fuchs is therefore as

opportune as it is valuable, and might with great advant-

age be communicated to the poor by clergymen, school-

masters, and others. It may be said, however, that many
of his recommendations apply chiefly to countries in

which the employment of midwives is more general than

in England.

The progressive short-sight of the educational period is

a matter which has lately attracted much notice in all

civilised countries, and Dr. Fuchs has nothing to say

concerning it which is original. He presents, neverthe-

less, a brief and convenient summary of the facts, and a

good description of the methods of school lighting and

fitting which are most to be commended. This part of

his \olume ma)- be studied with great advantage by any

teachers and managers to whom the more systematic

treatises upon the subject are either unknown or in-

accessible. The book contains one serious error, which,

in the English version, has been slightly modified by a

mistranslation. Dr. Dudgeon writes, with reference to

the provision for instruction about eye diseases in the

medical schools of Great Britain and Ireland—" There

are eye departments in all the large hospitals, but as a

rule no regular lectures on ophthalmology are delivered."

The word rendered "ophthalmology" is in the original

not " opIitJialniologie" but " augcnlteilkunde" and the

correct translation would be " the treatment of dis-

eases of the eyes." On this subject, that is to say,

upon so much of ophthalmology as has any direct

bearing upon the duties of the medical practitioner,

systematic lectures are delivered in every medical school

in the United Kingdom ; and it is difficult to believe that

the translator could have been unacquainted with the

fact. " Ophthalmology," of course, takes a much wider

range, and embraces branches of optics and of physiology

with which the practitioner, unless a specialist in eye

disease, lias neither time nor reason to concern himself

OUR BOOK SHELF
A motig the Rocks j-oiind Glasgow : A Series of Exxiirsion-

Sketchci and other Papers. By Dugald Bell. Second
Edition. (Glasgow: Maclehose, 1S85.)

This volume furnishes a good example of what a busy
man can do in his few intervals of leisure. The volume
is mainly based on notes of excursions kept by the author
while acting as secretary to the Glasgow Geological
Society. It affords a fairly accurate idea of the geologi-

cal structure of the country round about Glasgow, and
of the principal features of interest which the rocks of the

district present. The excursions extend as far as Stirling,

take in the course of the Clyde and not a few districts

on its banks. Many of the papers are pleasant reading
;

and even geological specialists may find something in the

pages to interest and inform.

Three Martyrs of Science of the Nineteenth Century.

Studies from the Lives of LivingstoTie, Gordon,
and Patterson. By the Author of " Chronicles of

the Schonberg-Cotta Family." (London : S.P.C.K.,

1885.)

The author of this volume tells the story of these three

remarkable lives very pleasantly and instructively, more,
however, from the religious than the scientific standpoint.

A very fair account is given of the work accomplished by
Livingstone in Africa, though the author does not seem
to be quite aware of the value of the geographical work
accomplished by Gordon on the Upper Nile.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsible/or opinions expressed

by ins eorrespondents. Neither can lie undertai:e to return,

or to correspond with the writers of, rejected manuscripts.

No notice is taken ofanonymous communications.

{ The Editor urgently requests correspondents to keep their letters

as short as possible. The pressure on his space is so great

that it is impossible otherwise to insure the appearance even

ofcommunications containinginterestingand novel pacts.'\

Upper Wind Currents over the Equator

The importance of an accurate knowledge of the general

circulation of the atmosphere over the equator is so obvious and
so little known that the following observations, taken on a

voyage from Aden to Australia in February, 1885, will be of

interest :

—

Over the north-east monsoon, north of the line, the surface

wind was east-north-east, while the low clouds came from due
east. No high cirrus was ever seen.

In 2° N. lat. the surface wind lowest clouds came from

N.N.E., the next layer of cirro-stratus from E. rather fast, while

the highest cirri drove very slowly from E. S.E,

In about 1° S. lat. the surface came from N.W. (the N.W.
monsoon), small flecks of low cloud from N.E., while some high

cirri moved from E. at a moderate rate.

In 5° S. lat. the surface wind still blew from N.W., the

lowest cumulus moved from N.N.W., the next layer of cirro-

stratus from N. , while a still higher layer of cirrus came slowly

from E. or E.S.E.
In lo" S. lat. tlie surface wind came still from N.W., and the

clouds at moderate altitude from S. E.

In the " Doldrums," which we only reached in 13° S. lat.,

the surface wind was from S. and the clouds from S.E.

After we entered the S.E. trade, while the wind came from

S.E., the clouds drove from S., and when about 25" S. lat. the

trade drew into E. ; the clouds came from S.E.

The relation of upper to surface winds in the N.E. monsoon
is just what might have been expected ; but the discovery of an
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easterly current over the N.W. monsoon and of an upper current

over the S.E. trade, more southerly than the surface wind, is

not only altogether new, but also quite anomalous.

In Australia, and the Southern Hemisphere generally, the

upper current over a N.W. wind is from about W. and over a

S.E. wind from about E.

On my way home I ran a section across the Atlantic from Rio

to Teneriffe, but the absence of cirrus prevented any satisfac-

tory determination of the upper winds in that region.

The matter is, however, so important that I start again in a

few days for the hurricane region of Mauritius, where I hope to

observe one of these exceptional cyclones. Then I hope to

repeat a section of the Indian Ocean between Mauritius and

Bombay, and afterwards, if all goes well, to get some sections in

the Pacific to see what the meaning of this curious discovery

may be. Ralph Abercromby
21, Chapel Street, S.W., October 26

The Hellgate Explosion and Rackarock

The statement in Nature of the 15th inst. (p. 575) that

rackarock is ''blasting gelatine" or "nitroglycerine with

compressed gun-cotton " is incorrect. Rackarock is simply

powdered potassium chlorate, impregnated with an inexpensive

oily combustible, such as coal-tar oil, and is one of my safety-

explosives, which I discovered in 1870, patented in England,

April 6 and October 5, 1871, and described more fully in the

Jottriiiil of the Chemical Society for August, 1873, under the

title :
" On a New Class of Explosives, which are non-Explosive

during their Manufacture, Storage, and Transport."

I am not responsible for the quaint name which the Americans
have been pleased to give to my child.

As the so-called " rackarock " is not very sensitive or easy to

explode, it requires a strong primer or detonator to set it off.

This property, which I have fully discussed and particularly

accentuated in my paper of 1873, explains why Gen. Newton,
the Chief Engineer of the Hellgate mine, took the precaution

of placing as a primer such a powerful charge (33 tons) of ex-

pensive dynamite on the cheaper charge of the potassium

chlorate mixture (107 tons), a precaution carried here perhaps a

little too far.

Still it is satisfactory to see that my safety-explosive performed

the main part of the labour and rendered good service in the

advancement of the works of peace. H. Sprengel
Savile Club, 107, Piccadilly

[We are very pleased to insert Dr. Sprengel's correction as to

the composition of " rackarock." Up to the time of our notice

about the exjilosion going to press the only information we could

obtain was that it was the same substance as blasting gelatine,

but with a less portentous name.

—

Ed.]

An Earthquake Invention

In your number for October 15 (p. 573) your numerous scien-

tific readers will be interested to find a pretty long letter under

the above heading from so able a seismologist as Prof. John
Milne, of Tokio, Japan. Yet, his invitation notwithstanding, I

must decline any discussion with /«>«, either about my old letters

which he refers to, or his own much changed opinion on their

subject, since the occasion for my writing them occurred.

Those points, Mr. D. A. Stevenson, who is also invited, may,
or may not, take up. My letters were impersonal, and dealt

only with a British Association Report. I desire also to con-

tinue to keep them strictly to that, even to the very words of the

particular Report as given forth to the world with all the usually

unquestioned authority of that mighty Association, in their B.A.
volume for 1884, p. 248, Section entitled "Experiments on a

Building to resist Earthquake Motion."
C. PiAzzi Smyth

15, Royal Terrace, Edinburgh, October 16

On the Behaviour of Stretched Indiarubber when
Heated

Some time ago (Nature, vol. xxv. p. 507) you permitted me
to express a doubt as to the invariable success of an often-quoted

experiment with cylinders of bismuth and iron, intended to

Uustrate some relations between specific heat and thermal

conductivity.^ I regret that I have made further progress along

' Perhaps I may mention in passing that if lead is substituted for the

bismuth the experiment succeeds perfectly, as theoretically it should do.

the evil road of scepticism. I should like, in fact, to ask

whether it is absolutely true to say without qualification, as is

done in many text-books, that india-rubber (when stretched)

forms an exception to the general law that the volume of a body
is increased when the temperature is increased. The usual

form of the experiment supposed to prove this is well known : a

piece of india-rubber tube or cord is stretched by a weight con-

nected with a long light index-lever, and it is shown that when
heat is applied the india-rubber gets decidedly shorter.

I have always had some hesitation in showing and explaining

the result of the experiment in the above way, especially as I

could not find any proof given that the contraction in length was
not compensated, or more than compensated, by an expansion

in other directions (like that of a worm in its creeping progress,

or of a dry rope when wetted). I had, in fact, lately arranged

an apparatus for determining the coefficient of expansion of india-

rubber, whether positive or negative, when I found that the sub-

ject has been very fully investigated by Dr. J. Russner, of Chemnitz

(see Carl's Rt-pertorium for 18S2, pp. 161 and 196).

His results are briefly these :
—

(1) That india-rubber (of which several kinds were examined)

has without exception a definite coefficient of expansion which

is always positive ; experiments made at temperatures varying

from 0° to 5
3°

"4 gave, for its value at 10°, o '000657 ; at 30°,

O'ooo670.

(2) That india-rubber in a stretched state expands to the same
extent as when it is not stretched. No point of minimum
density was observed, such as Puschl supposed to exist.

(3) That the apparently anomalous behaviour of stretched

india-rubber when heated is simply a case analogous to those of

anisotropic crystals, which expand to different extents in different

directions. Iceland spar, for instance, as Mitscherlich showed,

actually contracts in a direction at right angles to its principal

axis when heated, although its volume is, on the whole,

increa^ed.

Although ordinary india-rubber is, of course, isotropic, yet

when stretched it becomes anisotropic, as may easily be shown
by stretching a piece until it is semi-transparent, and placing it

between crossed Nicols ; the direction of the strain lying at an

angle of 45° with the plane of polarisation. Distinct colours, as

with a selenite film, will be seen, varying from red to blue with

the amount of strain.

The fact that india-rubber becomes hot when stretched, and

especially if stretched and allowed to contract several times in

succession, may perhaps be accounted for by molecular friction.

It would almost seem, then, that in the account given in many
books the truth, as well as the india-rubber, has been slightly

"stretched." H. G. Madan
Eton College, October 23

The Resting Position of Oysters

In carrying out a series of experiments on the artificial breed-

ing of oysters in my private aquaria, I noticed that tlie young

oysters born in the tanks rested on the flatter shell when they

obtained a fiat surface, such as a tile, to adhere to, but when I

so arranged that they had irregular surfaces to deal with,

such as little bundles of twigs, some adhered one way, and some

the other. But where young oysters, nearly two years old, were

moved from their original supports, and were compelled to find

new ones, they selected the flat shell to rest upon in every

instance, except where they were placed on sand, in which case

they rested on the convex shell, in order apparently to avoid

clogging the mouth of the .'hell with sand. Is it not possible

from these observations that adult oysters vary their position

according to the nature of the ground they are on. I have

seen adult oysters on muddy ground lying on the convex shell,

while wheie adhesion to a flat surface could be obtained, they

were all on the flat shell, and pectens are dredged with Balari

and other growths on the flat shell in some instances, and on

the convex shell in others, principally, however, on the latter.

H. Stuart-WoRTLEY
South Kensington Museum, October 23

The Value of the Testimony to the Aurora-Sound

I ha\'e read with much interest the descriptions of this sound

as given by Dr. Sophus Tromholt's correspondents in Nature of

September 24. I was, however, struck by the similarity of

these descriptions to the well-known phenomena of tinnilus
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auriuni, and it occurred to me that since a large number of

persons have noises in the head—say one-half the entire adult

population—it is probable that, when listening intently, a con-

siderable number of observers heard the sounds of their own
ears only. This is especially true of "sizzling," "hissing," and
" buzzing" sounds.

If physicians affected with tinnitus are not careful to exclude
the noises propagated in their own heads, they may discover

many curious physical signs in the chests of their patients in

making auscultatory examinations. Samuel Sexton
12, West Thirty-fifth Street, New York, October 12

The Red Spot on Jupiter

On October 24, at I7h. 32m., this object was estimated
exactly central on the planet. As seen with my lo-inch re-

flector, power 252, the spot was very plain, though the low
altitude of Jupiter rendered the telescopic image far from good.
My impression is that this red spot is now decidedly more

conspicuous than it was when I last saw it on July S, and that

during the ensuing opposition it will again attract general
observation as one of the most prominent features of fovian
detail. This \iell-known marking has now been watched for

n.ore than seven years, and its present aspect leads to the

inference that its existence will be indefinitely prolonged. We
may therefore justly regard it as a lineament of singular per-

manency. Though its motion and appearance {i.e. tint) have
been subject to considerable variation, there has been little, if

any change in either the shape or size of the spot. The mystery
regarding its origin and real nature may perhaps ultimately be
revealed on the basis of renewed and more exact observation in

future years. W. F. Denning
Bristol, October 25

A Remarkable Sunset

While out for a walk this afternoon I was struck by a pecu-
liarity in the sunset which 1 do not remember to have seen
noticed before. The sun set about 4.43 p.m., and there was
the usual " after-glow. " I began to notice this first about five

o'clock ; there was then in the west a large bank of cumulus
cloud rather low down, above this was a brilliant lemon-yellow,
very bright, and this was bounded by a broad arc of a pale pink,

the latter fading away into the light blue of the sky. Very soon
afterwards I noticed that the pink arc, instead of being con-
tinuous, was really made up of a series of beams of bright light,

which pointed to the position of the sun. I counted these, and
made out five bright rays at unec[ual distances apart ; behind
this (as it seemed) there were a few yellow cirrus clouds. A
sunset like this I have often noticed before, but what followed I

is, I think, novel. The bright rays were slowly turning round
I

like the spokes of a huge wheel moving in a direction contrary
to the hands of a watch. I noticed also that the breadth be-
tween the bright rays altered, two of them seeming to almost
coalesce. In about ten minutes' time one ray turned approxi-
mately through 90', and a new ray brighter than the other ap-
peared on the right. The altitude of a ray when vertical was
from 30'' to 40°, 1 should say. By 5.15 the rays became very
faint and soon vanished, though above the dark bank of cloud I

could detect a faint crimson-lake glow.
The day had been fine on the whole, except that there had

been a little rain early in the morning, and a very heavy rain

shower between 12.30 and i o'clock. The air was extremely
clear, and the wind was blowing freshly from the west, or per-
haps it was a bit north of west. It was blowing slightly from
right to left across the line joining me to the sun

This phenomenon of the pink rays revolving seems to be ex-
plaired by the dark spaces being due to clouds which were beins;

hurried along by the strong west wind. I should like to know
if any one living in a line W. S. W. of Cambridge noticed
broken masses of cumulus clouds this afternoon oviilwad between
5.0 and 5.15 p.m. Greenwich time. Pail A. CoBBOLD

Caius College, Cambridge, October 26

Photographic Action on Ebonite
A Tertiary Rainbow

i

^^^ ^j^^ ^^^j. ^j- ^^^ ^^ ^^^ ^^^^^ ^j. jg^.^^.^ apparatus facing a
The supposed tertiary rainbow about which I sent a note a north window in this laboratory, there happens to have been

month ago must have been a halo formed by ice crystals, as standing for six months or more an ebonite plate with a
readers of Nature will perhaps have inferred merely from the framed glass plate in front of it, the glass having a star-pattern
recorded distinctness of the colours. It did not occur to me done in little spots of tinfoil all over it. The thickness of the

that ice crystals would be found in a horizontal direction from
here, over the hot plains of the Punjab on the evening of an
August day. But I have since calculated the size of the tertiary

rainbow and the order of colours in it, and the calculation leaves

no doubt that the phenomenon must have been a solar halo,

caused perhaps by a hailstorm over the plains.

Thaudiani, Punjab, Sept. 25 T. C. Lewis

The Sense of Colour

I.\ the early English "Lay of Havelok the Dane " the follow-

ing words occur ;

—

Mr. Allan Cunningham in his interesting paper (p. 604) does
not allude to this old use of the word green. Is it a solitary

case ? Margaret Heaton
Belvedere, October 24

Stone Axes, Perak

A CURIOUS Malay superstition has come to my knowledge
concerning these implements. They appear to be very rare out

here, and those found are treasured by Malays as lucky things

to have about the house. I have as yet only been able to procure

two specimens. One of these I have described in a paper on
the Sakaies read before the Anthropological Society in June last.

This nearly resembles Fig. 55 in Dr. Evans' "ancient Stone
Implements of Great Britain," and is made of a soft description

of slate which can be scratched with the thumb-nail. The other

is of a much harder description of slate almost like greenstone
;

it much resembles Fig. 76 of the same work. It is 75 inches

long, 1 1 inches wide at the widest end, which is sharpened, and

\\ inches wide at the other end, which is not sharpened. The
faces are flatter than those figured by Dr. Evans and the sides

perfectly squared. It is beautifidly polished, but several de-

pressions are left all (jver it, showing that it had originally been
chipped out. The Malays call them Batu-lintarh

—

i.e. thunder-

stones—and account for their i:resence by saying that they are

the missiles used by angels and demons in their continual war-

fare.

But the peculiarity of the superstition is this : the Malays aver

that the soft implement which I have described has been made
by an angel or a demon and buried in the earth to become hard
and fit for use, and support their argument by saying that these

objects have been found freshly made of clay and quite soft,

buried in the earth, \\ here they have lately been deposited by
some angel or demon for a future time of battle. The Malays
say that the b,atu-lintarh is hard to procure in this state, as it

almost invariably drops to pieces. For this reason they do not

value it much, and more particularly because it has never
inflicted a wound. The hard polished celt which I have just

described, however, they value very highly, because they say it

has been used in the aerial warfare and has inflicted a wound on
one or more of the combatants. They adduce this supposition

from the fact of the several depressions left by the chipping out

of the implement, and say that these marks were caused by its

contact with the body of one of the demon combatants. This
la t idea is very closely connected with another Malay belief,

and most probably took its rise from it. This belief is that if

the blade of a kriss or spear is bent or in any way damaged, it

has most certainly wounded if not killed a man or some wild
animal, and is therefore proportionately of much greater value.

A Malay who professes to be a good judge of a kriss will, if

asked to appraise the weapon, invariably first glance along the

blade to see if it is bent ever so slightly, and if it is he will most
certainly add two or three dollars to its value because it has
"m'nikam orang" (struck a man). I have very little doubt
that if some of the fine limestone caves of this district were
thoroughly examined, they would yield a rich harvest of anthro-

pological material. A. Hall
Batu Gaja, Kiuta, Perak, September 6



Oct. 29, 1885J NA TURE 627

frame, say an eighth of an inch, separated the two plates from

each other.

On taking then out of the case the other day I noticed the

pattern on the glass clearly and sharply imprinted on the

ebonite ; every little circle well marked. Dust had been plenti-

fully deposited on all parts not screened by the tinfoil spots, and

the striking clearness of the impression was mainly due to this

local absence of dust ; but even on wiping off some of the dust

the pattern could still be detected, owing to some difference of

surface between the exposed and the shaded portions.

It evidently is another illustration of Prof. McLeod's observa-

tion of the effect of light on ebonite, the modified surface afford-

ing an easy lodgment for dust. In case there be anything niore

in the matter it is proposed to replace the same or similar

plates, and observe at intervals.

Kdward E. Robinso.x

Lecture Assistant to the Professor of Physics in

University College, Liverpool

THE SLIDE RULE

IT is a perpetual source of amazement to those who
are familiar with this instrument that its use is not

almost universal. People of every class have to make
siniple calculations, while those engaged in scientific

work, in designing apparatus, or in invention perpetually

cover sheets of paper with figures, all of which trouble

and the loss of time which it involves might be saved by
the intelligent use of a good slide rule, and yet, for

reasons difficult to find out, the habitual use of this instru-

ment is limited to a very small proportion of the calcul-

ating community.
Most people know that the scales are logarithmically

divided—that is, that the distance between the divisions

marked i and 10 being in imagination divided into 10,000

parts, the division marked 2 is at the 3010th of these parts,

the division marked 3 is at the 4771st of these parts, and
so on, 3010 being the log. of 2, 4771 the log. of 3, and
so on ; and further, that the spaces between these whole
numbers are similarly divided into fractional parts, thus fl
is at the 414th of the imaginary parts and roi at the

43rd of these parts, 414 and 13 being the logs, of n and
roi. This is very generally known, but it is more gener-

ally believed that to use the rule involves so much
thought and anxiety that it is far simpler to work out

results in the usual wa)-, or at any rate that the rule can

only be of any real assistance when a great number of

similar calcuiations have to be made ; and further that,

as the results to be obtained are not absolutely correct,

that as an extreme error of i, i-ioth, or i-iooth per cent,

is possible, according to the nature of the instrument, it is

not really to be trusted. These objections are easily

answered. As soon as the slight difficulty of reading the

rule has been overcome—a difficulty due to the fact that in

ascending the scale the divisions become closer, so that

if there is room for ten subdivisions between 10 and 11,

there are only five between 20 and 21, and two between 40
and 41—a difficulty which once overcome never recurs

—

then the simpler calculations, such as multiplication,

division, and simple proportion, can at all times without

an effort or a thought be instantly performed, while those

involving proportions in which some of the terms are

squares, cubes, roots, sines, or tangents can, after a

moment's reflection, be as easily completed, so that even
in the case of single operations time is saved. It

is true when many calculations of the same kind present

themselves, especially if some of the terms in the series

are identical, that the use of the rule is specially advant-

ageous ; but in any case mental labour and time are

saved.

As to the probable accuracy of results obtained by the

use of the rule, they are in general superior to the

accurac)' with which the figures which require reduction

have been determined, or, if this is not the case, they are

in general so nearly correct that the error is of no con-

sequence. For instance, if the marks obtained by several

examinees are to be reduced to correspond to a total of

100, the commonest rule, which gives an accuracy of

l-300th part, is sufficiently good ; for the nearest whole
number only, and the right order are all that are needed.

It would be absurd to doubt the accuracy of the instru-

ment because it cannot be trusted to give figures correct

to one part in a thousand. Or, again, if the weight of a

piece of metal has to be determined from its dimensions,

a good rule trustworthy to I part in 1000 will in almost every

case be more than good enough ; for, even if the specific

gravity of the material be known so truly, it is not often

that tire piece can be made so near the specified size that

the discrepancy which may ultimately be obser\ ed will be

due more to the error of the rule than to the inaccuracy of

construction. In such a case it would be as absurd to

discard the rule as untrustworthy as it is to use 7-figure

logarithms for the calculations of an ordinary chemical

analysis. There are cases, of course, where observations

can be made with a degree of accuracy beyond that which

is obtainable by any rule—for instance, determinations of

tnass, length, angles, and time can all be made with extra-

ordinary precision. Where, then, uncertainty is not intro-

duced by observations of another kind, where the entire

precision to be obtained in any such observations may be

expected in the result, as, for instance, in the determina-

tion of the refractive index of the glass of a prism, in such

cases the slide rule is unsuitable, and tables of log-

arithms furnish the most obvious means of making the

calculations. Or, again, when pounds, shillings, and pence

are involved, a result correct to the nearest farthing is

generally desired to make accounts come right, and so,

unless the sums dealt with are moderate, the slide rule is

again unsuitable However, the calculation of interest

furnishes a good example of proper and improper use of

the rule in making calculations. If it is required to find

what a certain sum (s) will be worth at the end of a

year at so much (') per cent., the result might be found

from the proportion 100 : 100 -f r : : s : x. Here
the amount .r would be determined with an accuracy

of say i-ioooth part, so that if 1000/. were involved, an

error of I /. might arise. This is an improper use of the

rule. A greater degree of accuracy would be ob-

tained by the proportion 100 : r :: s: the increase of i".

Here the interest is found to the same proportionate

accuracy, and so in such a case the greatest possible

error could only be one shilling, if the rate is 5 per cent.

This example, though obvious, is given because it cor-

responds exactly with cases that arise in the laboratory,

where the rule, if used properly, is of service, but, if im-

properly, is useless.

Calculations involving only the simple arithmetical

rules, when extreme accuracy is required, are best per-

formed by the help of a table of logarithms, or with an

arithmometer ; in fact with an arithmometer a far greater

degree of accuracy can be reached than with ordinary

7-figure logarithms, and though they are also suitable for

calculations in which only three or four significant figures

are required, their great size and expense compare un-

favourably with the portability and cheapness of the

rule, and, moreover, trigonometrical and logarithmic

functions cannot be found with them. These inachines

are shown at the Inventions Exhibition by Tate and
Edmonson, and are worth examining. There is another

calculating machine close to Tate's, by which the interest

on any sum at any rate per cent, for any time may be

found to the nearest halfpenny in an incredibly short

space of time, worthy of the attention of those who have

to calculate interest. But, to return to the slide-rule, it is

astonishing that an instrument like Gravet's, 10 inches

long only, with which all calculations, arithmetical, trigo-

nometrical, and logarithmic, can be worked out so easily

and with an accuracy of from 1-500 to i-iooo, according

to the nature of the calculation, should be so little used.
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This is not the place to give instructions for using the

rule, but an outline of the" method is necessary to make
it possible to compare the different makes, many of which

are shown at the Inventions Exhibition.

With two similar scales of equal parts, as inches divided

into tenths or centimetres divided into millimetres, it is

possible to add numbers, or, conversely, to subtract num-
bers ; thus, if the zero of one scale is placed opposite,

say, 65 of the other, opposite every number n on the first

will be found n + 6-5 on the second, and so addition or

subtraction could be performed, but there would be no

advantage in so adding or subtracting. In the same way
the slide of the ordinary slide rule is employed to add
distances, but these distances do not correspond to the

figures attached, but to the logarithms of those figures, and
so the sum which is found by such an addition is not the

sum of the figures apparently added, but their product.

If the slide is placed at random, all the pairs of figures

which are opposite to one another are in the same pro-

portion, and the multipliers which will change either series

into the other will be found on each scale opposite the

divisions marked i on the other. It requires no great

amount of memory to bear this in mind : however the

slide may be set, those numbers w-hich are opposite

to one another are in the same proportion, i.e. have

a common quotient, which may be found opposite

any of the divisions marked i ; and yet this is all that

has to be remembered in multiplication, division, and
simple proportion. The two top lines of a slide rule are

generally identical, and they are used for these simple

operations ; they are generally distinguished by the letters

A and B. In general the bottom line of the slide, that is,

the third altogether, is identical with the first two, and is

labelled C. This arrangement is convenient, for it is

possible to insert the slide upside down, in which case all

numbers which are opposite one another on A and C
have a common product, which may be found opposite

any of the divisions marked i. This furnishes the most
ready mode of finding actual or approximate factors of

numbers, and is of great use to those who have to calculate

wheelwork ; further, by the use of the inverted C line under
the A line any harmonical progression can at once be
read, and any number of harmonic means can be inserted

between two quantities. The fourth line is generally made
different from the others in that it is on double the scale,

and it is then distinguished by the letter D. If the units

of the C and D line are placed opposite one another, a

table of squares and roots is formed, or if in any other

position the squares of the numbers on D vary in the

same proportion as do the numbers that are opposite to

them on C. It is in calculations made on the C and D
lines that so much time is saved, for proportions in which
some of the terms are squares or square roots can be
worked out as quickly and as accurately as those in which
simple numbers only are employed. If the slide is inverted

so as to bring the B line opposite to the D line, then the

square of any number on D X the number opposite to

it on B is constant. This product may of course be found
in B opposite i in D. Cube roots, among other things,

may be found in this way.
These four lines are all that are generally found in a

slide rule ; occasionally others are added : thus a line on
one third of the scale of the D line (sometimes called an
E line) will, with the D line, enable one to directly work
proportions in which some of the terms are cubes or cube
roots, but this is not often recjuired. With the usual four

lines all arithmetical processes, except addition and
subtraction, can be performed. There are, however, rules

in which on the back of the slide are scales in which the

distances are log. sines or log. tangents of the angles

marked, then these lines being placed against an ordinary
A line so that 90° on the line of sines or 45' on the line of

tangents is opposite i on the A line, a table of sines or
tangents will be formed ; and if the slide is placed in any

other position, the sines or tangents of the angles denoted
by any divisions on either of these special lines will vary
in the same proportion as do the numbers which are

opposite them on the A line. In those rules in which
lines of sines and tangents are given there is generally a

scale of equal parts in which the length of the D line is

divided into 500 or 1000 parts. If this is placed opposite

the D line, with the ends of the two scales opposite one
another, a table of logarithms will be seen ; thus the

logarithm of any number on the D line will be found
opposite to it on the scale of equal parts.

Having pointed out the chief uses of a slide rule, it

will be possible to describe the difterences in construction

in the several varieties. The most simple possible form
is the original Gunter's scale to be found on any sector.

With this and a pair of dividers calculations may be
made, for if the dividors are set to the distance between
any two numbers, any other pair of numbers which are

found by the dividors to be the same distance apart will

be in the same proportion, or ha\'e a common quotient,

just as a common difference would be found if a scale

of equal parts were used. This, however, is trouble-

some ; but if the same principle is applied to a scale in

the circular form the result is much more convenient. In

this case angular distance takes the place of linear dist-

ance, and a pair of arms which can be opened to any
angle can be moved round, and every pair of numbers
covered will bear to one another a constant proportion

depending on the extent of the angle. This is the prin-

ciple of some of Dixon's rules shown at the Inventions

Exhibition, near the arithmometers. In the well-known
pocket instrument, the calculating circle of Boucher, an
instrument like a watch, one hand is fixed and one is

movable, and the face is also movable. There is another

instrument of the same kind, in which the scale is drawn
on a helical line. Here the scale and one hand are mov-
able, and there is one fixed hand. This, which is Prof
Fuller's spiral rule, is made and exhibited by Stanley.

Circular instruments are also made, in which scales slide

over one another, which are in this respect like the straight

rules. There is more advantage in the circular form than

appears at first. In the straight rules the A and B lines

are each double, the first and second halves are identical
;

this repetition of the scale is required in order that, how-
ever the slide may be placed, the part of each opposite to

the other may contain at least a complete scale of numbers.

In the circular form, however, the beginning and end of a

single logarithmic scale meet, and so the scale itself is its

own repetition both above and below. For this reason

the openness of the divisors in a circular instrument is

the same as in a straight rule, of which the length is

six times, instead of three times, the diameter of the

circular line.

Of the two types of instrument—one in which one slide

works against another, generally straight, sometimes cir-

cular, and the other in which there is no slide but only a

line divided logarithmically with a pair of hands, which
type is always circular—which may be called respectively

the slide and the index types, each has certain advant-

ages. The slide form is preferable, in that each setting

ot the slide furnishes a complete table of pairs of related

numbers, as, for instance, of any English and foreign

measure, of squares and roots on any scale, such as

diameters and areas of circles, or of sines or tangents

on any scale, so that, without moving the slide, any
number of results may be read off, whereas with in-

struments of the index type the scale must be moved
under the hands, or the hands over the scale, for each

result. On the other hand, index instruments are more
convenient than the usual slide rules in working out long

expressions of the form "^^—^"^^
, in which any of the

terms may be squares, cubes, sines, or tangents, for the

terms are taken alternately from the numerator and de-
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nominator and set in order with the fixed and movable

hand until all are worked off, when the answer is found

under the fixed hand. There is no necessity to observe

any result till the process is complete ; on the other hand,

with slide instruments, each result of the form ,

e

aX by. c ^^ j^^gj^ l^g j.g^^ ^^^^ ggj before it can be
ex/

operated upon by the next pair of factors. In Gravet's

rules, however, this disadvantage of the straight form is

removed by the addition of a cursor or sliding index,

which in other ways is a great comfort.

All instruments of the index type suffer terribly from
parallax, owing to the hands being above the face, so that

they do not in practice give the accuracy that from the

length of scale upon them might be expected.

This is especially the case in small instruments : for

instance, Boucher's calculating circle, made in the form
of a watch, is probably divided so accurately that on that

score an error of one part in a thousand does not exist
;

yet, owing to parallax, the practical limit is about 1-300.

This instrument has, besides the ordinary line, one on a
double and one on a treble scale for squares and
cubes, a line of sines, and another of equal parts for

logarithms.

The possible accuracy of any instrument depends upon
the length of the scale included between i and 10, called

the radius, and also upon the linear accuracy with which
a setting or reading can be made ; this is at least twice

as great in slide as in index instruments. In order to

obtain great accuracy various means have been adopted
whereby a great length of scale is broueht within

a small compass. Among slide instruments are Prof
Everett's " Universal Proportion Table,' published by
Longmans, Green, and Co., and General Hannyngton's
slide rule, made and exhibited at the Inventions Ex-
hibition by Aston and Mauder. In these the slide is

made in the gridiron fomi. In Everett's instrument
there are twenty bars, the total length of which is

about 13 feet ; a scale of equal parts is also printed, so

that logarithms can be read with it. In both of these
instruments only simple proportions can be effected,

unless special grids, divided on a double scale or trigono-

metrically, are provided. Far the most ingenious of all

devices for obtaining a great length of radius in a com-
paratively short space is due to Mr. Beauchamp Tower,
whose name is well known in connection with the spherical

engine. His instrument is a slide instrument consisting
of two tapes running side by side over equal and inde-
pendent rollers, but the tapes have a half twist in them,
so that they have each only one surface and one edge.
In this instrument, made privately for hi'; own use, each
tape is about 12^ feet long, and as both sides of the tape
are used the radius is about 25 feet, and therefore, as far

as openness of scale is concerned, it is equivalent to a
straight rule 50 feet long, while the instrument itself is

only just over 6 feet in length.

Slide rules of the index class can have a great length
of scale more readily employed than others. Thus Prof
Fuller's helical instrument has its radius equal to 42^ feet,

and is in openness of scale equivalent to a straight rule

85 feet long, while the box which contains it is only
17X34X3^ inches inside ineasure. Dixon exhibits a
special rule with the scale extending over 10 concentric
circles, but with this form a less degree of accuracy is

attainable when using the inner than when using the
outer circle. Thus the inner circle is equivalent to a
straight rule 30 feet long and the outer to one 60 feet

long. There is an outer circle equally and loearithmically
divided to find logarithms. In another of Dixon's instru-

ments, similar in size and form, there is the same outer
circle for proportions and logarithms, and a series of
inner circles divided so as to give sines, cosines, tangents.

cotangents, secants, and cosecants. Each of these is on
a board 14 inches square. Rules with very extended
scales do not in practice give results with an accuracy
which is proportional to their length, though the working
accuracy is very much increased. They have this ad-

vantage, that they can be worked to their limit with ease,

while with a well-divided pocket rule the errors of con-

struction are beyond the limits of vision, and so the cal-

culator is apt to strain his eyes to get results as accurate

as possible. For instance, results obtained by a good
pocket-rule one foot long can be trusted to a thousandth

part ; at the same rate Prof Everett's should be accurate

to a thirteen-thousandth part, and Prof Fuller's to an
eighty-five thousandth part. In practice a four and a

ten-thousandth part are their limits. Again, instruments

with very extended scales have only room for one line, so

that simple proportions only and logarithms are all that

can be directly obtained from them. For general use in

the laboratory or elsewhere where calculations of every

kind ha\-e to be made, the straight form, on the whole,

seems most convenient, because of its portability, the

quickness with which it can be worked, the diversity of

operations that it will directly accomplish, and the extra-

ordinarv accuracy in comparison with other forms of the

results to be obtained. Far the best instruments of this

type that the writer has yet seen are those made by
Tavernier-Gravet, of Paris, already alluded to. They are

different to those generally used in England in that the

line in the slide which works against the D line is itself a

D line, so that squared proportions have to be performed

by the aid of the cursor. This form has the further dis-

advantage that the inverted slide cannot be used for

finding factors, which is a great loss ; on the other hand,

the two lower lines may be used for simple proportions,

and they will give a double accuracy. On the whole, the

original pattern with an .\, B, C and D line seems pre-

ferable. Of the straight rules shown at the Inventions

Exhibition those made by Stanley exceed all the others

in workmanship and they are equal in this respect to the

Gravet rule. Among them are rules for special purposes,

as Hudson's scales and Ganga Ram's rules. Hudson's
scales, which are made in card, each having two slides,

are a marv'el of constructive skill. Dixon shows his
" triple radius double slide rule," with which very complex
operations may be readily performed. Heath shows a

slide rule for converting sidereal to mean solar time, or

the reverse, correct to about '02 of a second, but

this is not a slide rule proper, as the scales are not

logarithmic.

There is entirely a different class of slide rule shown
by Lieut. Thomson. In this there is. as usual, an A, B,

and C line, but instead of the D line there is a " P " line,

in which the distances, instead of being logarithmic, are

logarithms of logarithms. By this instrument fractional

powers may be found as readily as simple products or

quotients. It has, however, this defect, that the scale

converges so rapidly as the numbers ascend that high

numbers can only be obtained with a proportionate

accuracy far less than is possible with low numbers. It

is one feature in the slide rule of ordinarj- construction

that an error of reading of, say, i-iooth of an inch will pro-

duce the same proportionate error in any part of the

scale. This rule for involution is shown in the straight

and circular form. It is right to mention that the same
thing exactly was invented by the late Dr. Roget and
published by him in the P/u'i. Trans, of 181 5.

No attempt has been made to give an account of every

special form of rule that is made ; those shown at the

Exhibition and some other well-known forms, which well

illustrate the different kinds of development, have been
imperfectly described and the general principles on which

all depend sufficiently explained to make evident the

advantages of each type of instrument.

C. V. Boys
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HOMING FACULTY OF HYMEXOPTERA
T N connection with Sir John Lubbock's paper at the
^ British Association, in wliich this subject is treated, it

is perhaps worth while to describe some experiments
which I made last year. The question to be answered is

whether bees tind their way home merely by their know-
ledge of landmarks or by means of some mysterious faculty

usually termed a sense ofdirection. The ordinary impression
appears to have been that they do so in virtue of some
such sense, and are therefore independent of any special

knowledge of the district in which they may be suddenly
liberated ; and, as Sir John Lubbock observes, this im-
pression was corroborated by the experiments of M.
Fabre. The conclusions drawn from these experiments,
however, appeared to me, as they appeared to Sir John,
unwarranted by the facts ; and therefore, like him, I

repeated them with certain variations. In the result I

satisfied myself that the bees depend entirely upon their

special knowledge of district or land-marks, and it is

because my experiments thus fully corroborate those
which were made by Sir John that it now occurs to me to

publish them.
The house where I conducted the observations is

situated several hundred yards from the coast, with flower
gardens on each side and lawns between the house and the

sea. Therefore bees starting from the housewould find their

honey on either side of it, while the lawns in front would
be rarely or never visited—being themselves barren of

honey and leading only to the sea. Such being the geo-
graphical conditions, I placed a hive of bees in one of the

front rooms on the basement of the house. When the

bees became thoroughly well acquainted with their new
quarters by flying in and out of the open window for a
fortnight, I began the experiments. The modus operandi
consisted in closing the window after dark when all the

bees were in their hive, and also shpping a glass shutter in

front of the hive door, so that all the bees were doubly
imprisoned. Next morning I slightly raised the glass

shutter, _ thus enabling any desired number of bees to

escape. When the desired number had escaped, the
glass shutter was again closed, and all the liberated bees
were caught as they buzzed about the inside of the shut
window. These bees were then counted into a box, the
window of the room opened, and a card well smeared
over with birdlime placed upon the threshold of the bee-
hive, or just in front of the closed glass shutter. The
object of all these arrangements was to obviate the ne-
cessity of marking the bees, and so to enable me not merely
to experiment with ease upon any number of individuals
that I might desire, but also to feel confident that no one
individual could return to the hive unnoticed. For
whenever a bee returned it was certain to become en-

tangled in the bird-lime, and whenever I found a bee so

entangled, I was certain that it was one which I had taken
from the hive, as there were no other hives in the
neighbourhood.

Such being the method, I began by taking a score of
bees in the box out to sea, where there could be no land-
marks to guide the insects home. Had any of these
insects returned, I should next have taken another score
out to sea (after an interval of several days, so as to be sure
that the first lot had become permanently lost), and then,

before liberating them, have rotated the box in a sling

for a considerable time, in order to see whether this would
have confused their sense of direction. But, as none of
the bees returned after the first experiment, it was clearly

needless to proceed to the second. Accordingly I

liberated the next lot of bees on the sea-shore, and, as
none of these returned, I liberated another lot on the
law-n between the shore and the house. 1 was somewhat
surprised to find that neither did any of these return,

although the distance from the lawn to the hive was not
above 200 yards. Lastly, I liberated bees in different

parts of the flower garden, and these I always found
stuck upon the bird-lime within a few minutes of their

liberation. Indeed, they often arrived before I had had
time to run froai the place where I had liberated them to

the hive. Now, as the garden was a large one, many of
these bees had to fly a greater distance, in order to reach
the hive, than was the case with their lost sisters upon
the lawn, and therefore I could have no doubt that their

uniform success in finding their way home so immediately
was due to their special knowledge of the flower garden,
and not to any general sense of direction.

I may add that, while in Germany a few weeks ago, I

tried on several species of ant the same experiments as

Sir John Lubbock describes in his paper as having been
tried by him upon English species, and here also I ob-
tained identical results : in all cases the ants were hope-
lessly lost if liberated more than a moderate distance
from their nest. George I. Romanes

THE HEIGHTS OF CLOUDS
pROM the Upsala Observatory comes an account of
-' fairly exact measurements of the heights of clouds
during the summer of last year, and a very interesting

publication it is. It appears that when the circumpolar
expeditions were planned the .Swedish Meteorological

Observatory furnished their station at Spitzbergen with

three theodolites, of a somewhat novel though simple

construction, for the double purpose of observing the

altitude of the aurora and that of clouds. The difficulty

that has always been felt in such observations has been
that of easy intercommunication between the difterent

observers, so as to fix on the particular part of the

cloud of which the height was to be measured. Thanks
to modern invention this difficulty was got over by con-

necting each station with a telephone. The reported

good results obtained at the circumpolar station—the

publication of which, by the by, has not been done as

yet—induced Herr Hildebrandsson, the director of the

meteorological observatory at Upsala, to commence a set

of similar observations there. On a couple of pillars,

about 450 yards apart, and placed on an approximately
north and south line, a couple of theodolites were erected,

the stations being connected by telephones. The theodo-

lites employed may be described as ordinary theodolites,

the object glass of the telescope being replaced by a large

open ring, across which were stretched a couple of cross

wires, whilst the eye-piece consisted of a simple hole of

3mm. in diameter. When observing near the sun dark
glasses would be placed in front of this orifice. As might
be expected, there are several unavoidable errors in using

these instruments, the principal of which are the un-

certainty of an identical point in a cloud being measured
at each station, and the want of synchronism of the obser-

vation—a very important point when clouds are travelling

with any speed. The method of observation was some-
what laborious, and was as follows. The two observers,

each at a theodolite, agreed as well as they could on the

point in the cloud to be observed, and at a particular time,

fixed upon in advance, brought the cross wires on this

somewhat indefinite spot, and then read their instruments,

noted the time of observation, described the cloud, and if

possible sketched it. .\ second observation of the same
point gave the direction and rate of motion of the cloud.

Perhaps one of the most easily observed clouds is the

cumulus, and we find from a table given that the

probable error of observation is very considerable.

Thus, in one whose height was calculated to be 1,639

metres, the probable error of one observation was 74S

metres, and of the mean of 16 observations 1S7. Out
of loi observations the mean height of a cumulus was

1,690 metres, and the probable error of the mean 40
'* Mesures des Hauteurs et des Mouvements des Nuages." Par N.

Ekholm el K. L. Hagsuom.
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metres. The labour to attain even such accuracy is

very great. The surprise is that at Upsala they did not
adopt a photographic theodolite such as is now, we
believe, in daily use at Kew. In the Kew ''nepho-
graphs,'' as they are called, the telescope is replaced by
a camera, and the observations do not involve half the

labour of eye-observations. For instance, when the two
nephographs are in a fixed position the manipulations are

simplicity itself. One observer telephones to the other
the cloud whose height it is desired to ascertain. By
means of a very simple pointer both direct their cameras
to the cloud, having inserted a dry plate in position. The
lenses are closed by shutters, both of which can be opened
and then closed with any desired rapidity by an electrical

arrangement from one station. The e.xposures are thus
made simultaneously, and the photograph must include
every point in the cloud. The position of the cloud is

fi.xed by crossed lines etched on a glass plate which is in

contact with the dry plate, and which always occupies the
same position, and from these cross lines, which are im-
pressed on the two negatives, any desired point is measured.
The readings of the giaduated circles of the nephoscope
having been taken the height and distance of the cloud is

readily calculated. It might be supposed that consider-
able errors might be made even with this arrangement
as the solid angular distance included is somewhere about
55', and the objects within this are impressed on a plate less

than six inches square. As a matter of fact, such is not the
case. Measurements of objects a couple of miles off, and
at known distances from the observer, have been observed
with an error of less than i percent., a base of 250 yards
having been used—an accuracy which is far greater than
could be obtained by eye-observations when the object to

be observed is uncertain in outline, and when there is no
definitely fixed point to observe. It must not, however,
be supposed that there are no difficulties in photographing
clouds of every description. It requires, for instance, a
keen judgment to hit oft' the exposure necessary to differ-

entiate between the white clouds in the higher regions the
pale blue sky against which they are projected. All such
difficulties are to be overcome with practice. It is to be
hoped that before long the Upsala Observatory will adopt
such a plan as we have indicated, when the results they
obtain will be even more valuable and be less laboriously
attained than they are at present.

The following table gives the height of the different

characters of clouds at Upsala :

—

Stratus
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position and length of the main rays, that it fully confiims

the general impression left on my mind as to the fixity of

this phenomenon.
I was just engaged in making a last estimate of the

extent of the corona between 35° and 90°, when a cry

arose from the bystanders, " Look at the red flame shoot-

ing out to the left !

''
I withstood the temptation, and

observed the almost sudden disappearance of the corona
on the reappearance of the sun. All I can therefore say

of the red protuberance which attracted so much notice is

that the emergence of the sun is blended in my mind
with a vague and fleeting impression of a narrow streak

of red light with a broad streak of white light outside it,

between 200° and 290', and almost symmetrically divided

by the position of the dark rift in the corona.

An acquaintance who noticed the rift in the corona told

me that the red flame shot out close to it. He described

the shape of the flame as raggedj other intelligent ob-

servers compared it to a siigarloaf; the most intelligent

Corona as observed during solar eclipse of September g, 1885, as seen from

Tahoraite, North Island, New Zealand, about 40 miles north of centre

line of totality :—A, 300° ; longest ray, 2-3 diams. B, first contact about
285° (vague). C, Sun apparently reappears about 260'' (vague). D,
250° ; dark rift in corona. E, approximate position of large red protuber-

ance whicli shot out just before close of totality. F, corona, \ diam.,

rather ragged. G, corona, i diam., regular. H, large sun-spot with

faculse close to the limb at timeof first contact. I, 80°
; 3rd longest

ray, i* diam. J, between these two long rays corona extends nearly J
diam., with some longer rays. K, longest ray, x\ diam. L, corona,

hardly i diam. M, 2nd longest ray, i|-2 diams. N, between longest

rays corona extends \ to i diam. ; 2 long rays \\ diam. (N.B.—Corona
alone was obser\'ed : relative position and lengths of rays reliable ; abso-

lute lengths to be taken with caution.

of those I heard, to a drop of water hanging from an
object. Other observers, again, stationed two miles oft",

saw, not a red but a brilliant white flame shoot out.

I leave these discordant statements and comparisons
to be reconciled by other men.
During totality there was a considerable amount of

diffused light around the sun. I am unable to state its

extent or colour from personal estimate. Some of the

bystanders called the colour pearl-grey ; others, reddish
;

others, again, pale blue and white.

The colour of the corona itself seemed to me very pale

bluish green.

The sketch I send you should explain itself. I will

only mention that the angles are, of course, only esti-

mated, the zero direction being the upper end of the

vertical through the centre of disk.

The rift in the corona was very marked, and extended
right down to the disk ; it was very near to by far the

longest of the rays. In conclusion there is nothing that

the coronal rays remind me of so much as an auroral
display. N. A. Gk.WDON

Hastings, Hawkesbay, N.Z., September 1

1

Mr. Henry Bedford, of All Hallow's College, Dublin,
sends us a copy of the Marlborough Express, New Zealand,
of Wednesday, September 9, 1S85, giving an account ot

the eclipse as observed at Blenheim and other places in

New Zealand.

The eclipse at PJlenheim began at 6.30 a.m., and totality

occurred at 7.25.
" The totality—if totality it was—could have lasted but

a bare moment : for, to the untrained observer, it seemed
that a patch of bright sunlight on the upper edge of it

was never absent. It must, however, be remembered
that Blenheim is on the very outer edge of the belt, and
that the apparent duration of totality was so extremely
short that, by an optical illusion, it might seem that sun-

light was never totally obscured. The corona and sun's

flames were plainly visible, and formed a spectacle which
no mechanical contrivance can imitate, and no art can
reproduce. Several stars in different quarters of the

heavens—and particularly one about four sun's diameters
below the eclipse—were seen, and the general appear-
ance of the sky and of the shadows on the hill sides and
in the water was that of early dawn. The eclipse was
certainly a wonderful phenomenon, and almost as inter-

esting to thenon-scientific observer as to the man of science

who viewed it in his observatory.
" Observations of the eclipse were taken in the cricket

ground at Blenheim by Mr. Dobson, C. E., and ten in-

stantaneous photographs were secured by Mr. W. H.
Macey, the two gentlemen acting in conjunction. Mr.
Dobson's observations were made by the telescope and
theodolite, the powerful telescope belonging to Mr.
Cullen of Mahikipawa having been erected in the cricket

ground for the purpose."

At Wellington, by the time the total phase was reached
the sun was sufficiently clear of clouds to give an uninter-

rupted view. As totality was reached the scene was most
impressive, and as the darkness increased the western
heavens became illuminated with a deep orange colour,

shading off into the most delicate of yellows. A number
of stars were plainly seen during the darkness. After

about a minute and a half the sun again shone out, and
gradually increased. Pigeons and birds began to fly

about in a helpless fashion, and sought their roosts.

Dr. Hector reports:—"Heavy southerly squalls, with
hail, spoiled the observations. We were at Dryertown,
on the centre of the line, but got only partial glimpses.

A pink patch surrounded the sun, and extended 15° from
it, probably due to the same dust film in a high atmo-
sphere that caused the sun-glows last year."

At Mastertton a heavy south-west gale with rain set in

on the 8th, and the morning broke without any signs of

clearing. Messrs. M'Kerrow and party, who had camped
at the foot of Otahuao, proceeded to the top and fixed

their instruments amid driving snow and hail. Just before

totality the sky cleared, and all the phenomena were fairly

visible. One photograph was taken before totality, three

during, and one after. The corona was visible for fully a
minute, encircling a ring of light radiating to a distance of

about half a diameter of the sun. It was of a pale white
colour, like the electric light ; of uniform width, except at

the sun's equator, where it slightly protruded, and was
evidently of greater extent.

We have just received, by the dilatory method of a letter

by post, an account of the preparations making and made
for the due observation of the Total Solar Eclipse in

September, up to within a fortnight of the event coming
off"; but no more. Our informant, the Venerable the
Archdeacon Stock, of Wellington, New Zealand, was
momentarily expecting two large auxiliary expeditions,
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one from Sydney, the other from Melbourne ; and had
been himself told oft" for corona work. But though
brimming full of fine enthusiasm to do all that man could
do in that department, he yet characteristically adds,
" but how can we expect to see any of the more refined
and minute features through all this Krakatab haze which
the sun has still to shine through ? In 1882, before that
great volcanic eruption, we could see the comet of that
year close up to the sun's limb ; but now I am certain
that nothing of the kind could be visible." C. P. S.

15, Royal Terrace, Edinburgh, October 21

NOTES
Trof. Pasteur read on Monday evening to the Paris

Academy of Sciences a statement, of which the following is the

substance as telegraphed to the Standard :—M. Pastern- some
time ago succeeded in rendering proof against rabies some six-

teen out of every twenty dogs experimented upon. But to

ascertain that immunity had really been given, he had to wait

four months after the inoculation had taken effect. He therefore

set himself to obtain virus of different degrees of strength, with

the object of obtaining prompter and more certain results. This

was effected by the following means :—A rabbit was inoculated

with a fragment of tissue taken from the spine of a rabid dog.

The incubation of the poison occupied fifteen days. As soon as

the rabbit was dead a portion of its spinal marrow was in turn

inoculated into a second rabbit, and so on until sixty rabbits had
been inoculated. At each successive inoculation the virus became
of increased potency, and the last period was not more than

seven days. Having ascertained that exposure to dried air

diminishes the virus, and consequently reduces its force, M.
Pasteur supplied himself with a series of bottles containing dried

air. In these bottles were placed portions of the inoculated

spinal marrow of successive dates, the oldest being the least

virulent, and the latest the most so. For an operation M.
Pasteur begins by inoculating his subject with the oldest tissue,

and finishes by injecting a piece dating from two days only,

whose period of incubation would not exceed one week.

The subject is then found to be absolutely proof against

the disease. At the beginning of July a young Alsatian,

named Joseph Meister, who had been severely bitten in several

places by an undoubtedly rabid dog, presented himself at the

laboratoi-y. His case, left to itself, being considered hopeless

by M. Pasteur, Prof. Vulpian, and other high authorities, the

patient was submitted to the same series of inoculations that

had been so successful on dogs. As a proof a series of rabbits

were simultaneously subjected to the identical processes. In

ten days thirteen inoculations were made with pieces of spinal

marrow containing virus of constantly-increasing strength, the

last being from the spine of a rabbit which had died only the

day before. The youth thus operated upon by the successive

administrations of weaker virus was made proof against the virus

of the intensest strength. It is now 100 days since he under-

went the last inoculation, and he is in perfect health. Those
rabbits, on the contrary, which were at once inoculated with the

strong virus, without first being rendered fit to receive it, became
affected within the proper incubation period, and died with the

usual symptoms. The first inoculation practised upon Meister

was sixty hours after he had been bitten. M. Pasteur has, at

the present moment, another human patient under treatment

who was bitten a few days ago by a mad dog. M. Pasteur said it

would now be necessary to provide an establishment where rab-

bits might always be kept inoculated with the disease. In this

way there would constantly be a supply of spinal tissues, of

both old and recent inoculation, ready for use. Before the sit-

ting was adjourned M. Pasteur received an enthusiastic ovation

from both the Academy and the public present.

The annual meeting of the five academies forming the French

Institute took place at tw o o'clock on October 24 in the large

hall of the Institut ; M. Bouguereau, President of the Academy
of Beaux Arts was in the chair. The great prize delivered once

every two years was awarded to Dr. Brown-Sequard, the well-

known physiologist. M. Paul Bert had written a paper "On
Vivisection," which was expected as a sequel to the delivery of

the prize to Dr. Brown-Sequard, but it was not read for want of

time. The annual banquet took place in the evening for the

second lime.

It is rumoured that M. Goblet, the Minister of Public Instruc-

tion, proposes to return to the former organisation of the

Institut, which was regarded as a universal self-electing body.

Each class or special academy had not the privilege of choosing

its own members as now, but of proposing a list of candidates

to the whole Institut. The increased solemnity given to the

annual and quarterly meetings, and the institution of banquets,

are considered as preparatory to this important change.

M. Bertrand, who was nominated member of the French

Academy some months ago, will be received on December 10

next, at a solemn sitting, when he will read his inaugural

address. It will be answered by M. Pasteur.

A VERY valuable addition has recently been made to the

Science Collections now displayed in the Western Galleries at the

South Kensington Museum of Science and Art. Mr. Rochfort

Connor, of the Inland Revenue Department, has prepared a

number of exquisitely finished pen-and-ink drawings of- objects

viewed witli the microscope, often by the aid of very high

powers. The collection, which covers two large screens in the

rooms devoted to biology and geology, include drawings of

insects and other minute forms of animals, and of various

anatomical preparations from them, of curiosities of pond-life,

and of the skeletons of many organisms, both recent and fossil.

Among these last Mr. Connor's highly-finished representation of

some of the more complicated forms of the Diatomacese, such as

Hdiopdta and Coscinodiscus, are especially worthy of admiration,

though some of his drawings of Foraminifera, Bryozoa, and

Sponge-spicules are scarcely inferior to these in delicacy of

execution. These drawings represent, we understand, the

leisure hours of a busy life-time, and their author is now engaged

in a series of microscopic drawings illustrating the characters of

food-products and their adulterants. A few of these are now

exhibited as samples, and the series when complete cannot fail

to be of great use to public analysts and others.

At a meeting of the Brookville ( U. S. ) Society of Natural History,

September 22 (according to Siienct'), a committee was appointed

to confer with the scientific associations, educational institutions,

and with individuals throughout the State of Indiana, concerning

the advisability of the formation of a State Academy of Science,

and if thought advisable, to co-operate with such persons in

favour of the formation of such an association. Free expression of

opinion is called for by the committee, both as to the need of

such an organisation and as to the best plan for its composition.

It is now the plan to hold a meeting at Indianapolis between

Christmas and New Year's day. It proposed that the organisa-

tion shall enable the citizens of Indiana who are engaged in

scientific work to meet at certain times "for social intercourse,

for the exchange of ideas, and the comparison of results of scien-

tific studies." It would appear from the prospectus that the

Academy would be a State society similar to the American

Association.

So.ME theoretical views on the detonation of meteorites have

been recently offered by Signor Bombicci in the Royal Acca-

demia dei Lincei. He supposes the detonation to be that of an

explosive gas mixture, formed during the surface-heating of the

mass in the atmosphere, and accumulating chiefly in the vacuous
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space left behind the mass in its very swift flight. The gas

mixture is probably of oxygen and hydrogen, and it becomes
detonant when the proportions are near those in which the gases

form water. The oxygen may be supplied from the air ; the

hydrogen may come from the meteorite itself, which, having like

porous bodies and fused metals, taken it up and condensed it in

some region of space, sets it free again as it becomes very hot by
friction of the air, and as an enormous difference of pressure

arises between the front and the back part. But a portion (and
perhaps the larger) of the detonating mixture may come from
dissociation of the aqueous vapour in contact with the glowing
and fused surface of the meteor. To the idea of an actual ex-
plosion of the meteorite by internal energy, Signor Bombicci
objects that the ball must be shattered to the finest dust, and that

fragments would not be coated with a crust. Sometimes meteorite
stones remain quite whole in spite of the detonation. Haidinger's
idea of the sound being due to air rushing into the vacuum behind
the meteorite is thought improbable because the detonation takes
place in very high layers of the atmosphere, where the air is

much too rare ; moreover the movement of the meteorite until

detonation is a quite steady one. The character of the noise,
and its repetition at intervals, also the shattering of the mass
into fragments forming a cone of dispersion towards the earth all

agree, in the author's opinion, with an explosion of gas behind
the meteorite. Referring to another point, Signor Bombicci
thinks that the earth has by virtue of its magnetism a selective
action on cosmic masses ; hence the universal presence of iron
in meteorites.

Messrs. A. and C. Black will publish immediately a volume
by Dr. Croll, F.R.S., entitled "Discussions on Climate and
Cosmology," and also a new edition of " Climate and Time."

According to the 7OT/>«a/o//W«a« Art the Government
of India has decided to combine the duties of the Archaeological
Survey and those hitherto performed by the curator of Ancient
Monuments. For this purpose India, exclusive of the Madras
and Bombay presidencies, has been partitioned into three
divisions, one of which has been placed under the control of
Major Keith, who superintended the construction of the mag-
nificent Gwalior gate which H. H. Maharajah Scindia has pre-
sented to the South Kensington Museum, and which will he a
prominent ornament of next year's exhibition.

We have received from Mr. Saville Kent, Superintendent
and Inspector of Fisheries in Tasmania, a very encouraging
report of operations for the year ending July 31, 1885. Much
of the report is devoted to oyster fi>heries, which Mr. Kent is

endeavouring to develop on scientific principles. lie has
established hatcheries at various points, and a laboratory for
experiments, and under his care the oyster ought to become an
important industrial product in Tasmania. He also advises
the encouragement of sponge fisheries. With regard to Sal-
monidse, Mr. Kent concludes that no true salmon have yet been
established in the lakes and rivers of Tasmania. The fish of
large size which abound in the great lakes and other large
sheets of water are really essentially the same as the Great Like
Trout or Salm:iJ,rox of Great Britain.

In the Report by the Board of Trade on their proceedings
and business under the Weights and Measures Act for the past
year, it is stated that the attention of the department has been
called by the Corporation of Dublin to the necessity of pro-
viding a legal standard measure for testing steam pressure-gauges.
In reference thereto regret has been expressed that at present
the Standards Department has no power to do this. The ques-
tion appears to be whether a pressure-gauge is a "measure"
within the meaning of the Act. The testing apparatus proposed
by the Corporation is a measurer of pressure applicable only for

special use, and it belongs to a class of measuring instruments.

as barometers, thermometers, &c., not directly provided for by

the Act. In the report of last year an opinion was expressed

that the time had now arrived when this country might, under

proper conditions, join the International Convention on Metric

Standards, and in September last Her Majesty's Government

made known to the Comite International des Poids et Mesures

at Paris that England was willing to join the Convention. This

has now been done ; and the Comite accepts the reservations of

Her Majesty's Government as to the introduction of the metric

system into this country, affirming that there is nothing in the

articles of the Convention which implies any obligation on the

part of a contracting State to attempt to modify the system of

weights and measures legalised at the time in that State. The
adhesion of England, tlierefore, is not to be regarded as any

expression of opinion that the adoption of the metric system in

this country would be desirable. A copy is attached to the

Report of a Memorandum on Metric Standards intended for

laboratory use ; and also a copy of a scale of errors to be per-

mitted on ordinary metric standards used in testing manufac-

turers' weights. Metric weights from 20 kilograms to o'ooi

gram, to be used for the purposes of science and manufacture,

or for any lawful purpose not being for the purpose of trade,

have been verified for the local authority of Birmingham.

Mr. Clement L. Wragge, of the Torrens Observatory,

near Adelaide, late of Ben Nevis, has been instructed by the

Queensland Government to "visit and report as to the best

means of establishing meteorological stations in Queensland,

including the Cape York Peninsula and Torres Straits." Mr.

Wragge, wlio lately returned to Brisbane from Northern Queens-

land, will commence his duties early this month, and proceeds

shortly to Normanton in the Gulf of Carpentaria.

The Institution of Mechanical Engineers met at Coventry

yesterday, when the following papers were read :—On the con-

struction of modern cycles, by Mr. Robert Edward Phillips, of

London ; on the distribution of the wheel load in cycles, by Mr.

J. Alfred Griffiths, of Coventry ; description of a hydraulic

buffer-stop for railways, by Mr. Alfred A. Langley, of Derby.

The aquarium at the Inventions Exhibition has lately received

some valuable additions in the form of golden tench, American

salmonidse, and Italian carp, notwithstanding the fact that the

Exhibition will shortly close. It is to be hoped that the exhibits

from the Buckland Museum collection will be allowed to remain

in the aquarium, where they appear to far better advantage

than in their previous locale.

The Ichthyological Museum now in course of formation at

South Kensington has been lately enriched with further valuable

specimens of fish. Amongst them are some prawns unique in

size, measuring tivelve inches long, which were presented by

Mr. John S. Charles, of Lower Grosvenor Square.

The Scientific American, in a recent issue, describes the tan-

gent galvanometer constructed at Cornell University, from th-i

designs of Mr. Anthony, the Professor of Physics, to meet the

want of a standard instrument for the measurement of heavy
currents, and for the direct calibration of the commercial instru-

ments in use for measuring the currents employed in electiic

lighting, &c. For the measurement of heavy currents there are

four circles, two 2 metres in diameter, and two I '6 metres,

mounted, according to Helmholtz's plan, at distances apart equal

to their radii. The conductors forming these circles are copper

rods, three-fourths of an inch in diameter. The needle is sus-

pended by a silk fibre in a mass of copper, which serves as an

effectual damper, and makes it possible to take readings very

rapidly. By a peculiar arrangement of mirrors and telescope

tile deflections are read directly in angular measure on a circle

50 inches in diameter, to within three-tenths of a minute of arc.

The copper conductors are mounted on a brass framework accu-
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lately turned and adjusted, and the dimensions are all known

within one five-thousandth. For the measurement of small

currents there are two circles, about i'5 metres diameter, each

having two conductors, and comprising altogether 72 turns of

No. 12 copper wire.

The indications of such an instrument of course depend upon

the value of the horizontal intensity of the earth's magnetism,

and without some means of determining this quantity in the

place where the instrument stands, and at the time when a

measurement is being made, no great accuracy is attainable.

For making this determination, a coil a metre in diameter, con-

sisting of 100 turns of Xo. 18 wire, is suspended, so that its

centre coincides with the centre of the instrument by means of

a single phosphor-bronze wire, which is itself attached to a

torsion-head reading to ten seconds of arc. By the aid of this

coil, observations may be taken at any moment for the deter-

mination of H by the method proposed by Sir William Thom-
son. The instrument is mounted in a copper building, from the

construction of which all iron has been rigidly excluded. Several

conducting'wires connect the building with the dynamo and other

rooms of the phy.'iical laboratory, 550 feet distant, and switches

in the building serve to send the currents through the several

coils of the galvanometer s-ingly, in series, or in multiple arc,

direct or reversed. By this means currents from I milliampere

10 250 amperes can be accurately measured.

The last number (Heft 33) of the Mitlheilimgen dei Deiilsc/uii

Gesellschaft fiir A^atur unci Viilkerkttndc Ostasuns contains a

paper by Herr Hiitterott on the Japanese sword, with numerous

illustrations of the various forms. It describes the manner in

which it is forged, how it reaches the extraordinary degree of

excellence for which it is celebrated, in short the technique of

the making of a Japanese sword in the feudal days. Herr

Mayet concludes his account of a visit to Corea, the first part

fif which we have already noticed. Dr. Nauraann, the

director of the Geological Survey of Japan, and Japanese

representative at the late Geological Congress at Berlin, com-
municated an extract from a report of his on the geological

structure of the Japanese islands.

One-tenth of the " Sludentenschaft " at the Zurich University

is now female. Twenty-nine young ladies study medicine, four-

teen philosophy, and two politicil economy. Of the forty-five

female students, fifteen are Swiss, and ten Russian.

The after-sunglow has again at times been visible in Stock-

holm, from the middle of August to the middle of September,

being distinct from the ordinary evening aurora.

A FURTHER telegram has just been received by the Russian

Minister of War from Col. Prjevalsky, dated Osh, September 30
—that is, the 12th inst., new style. Only the concluding

passage has as yet been published by the Russian papers :

—

"August 14 (new style, August 26), Oasis of Tchira.—I have

explored the Keria Mountains. We are now proceeding vi6

Khoten and Aksu, and we shall arrive in Semirelchia towards

the end of October. All is well."

The spheroidal slate of liquids has recently been made an

object of study by Signor Lu\ini (// Niiovo Cimcnto). A curious

phenomenon was noticed when air was blown into the drop (to

test the view that liquids in that state do not boil because they

have lost their dissolved air). There arose bubbles often larger

than the mass of liquid, and very persistent ; they shared the

movements of the drop and sometimes moved independently.

Such bubbles were had in pure water, soapy water, alcohol, and

ether, and would probably arise in all liquids. Sometimes they

appeared only after the tube was withdrawn. Signor Luvini

infers that liquids in the spheroidal state do not lose their dis-

solved air, or lose it very little. The author made arrangements

for observing the spheroidal state under difterent air pressures,

and he came to the conclusion that the temperature of each

liquid in that slate, under a given pressure, is very nearly equal

to the least boiling temperature of the liquid under the same

pressure.

We have just received from the secretary, Mr. Charles Bailey,

F.L.S., of Manchester, the reports of the Botanical Exchange

Club for the years 1883 and 1S84. For 18S3 Mr. G. Nicholson

acted as distributor, and 3735 specimens were received and

divided out again among-t the members. In 1884 Mr. Arthur

Bennett undertook the labour of distribution, and the number

of specimens placed in circulation was 4371. The two reports

contain a sei-ies of annotations by the distributors upon the more

interesting plants which passed through their hands. For a

considerable number of species new counties are registered.

The most interesting additions to the British flora, of which

they make mention, are a Scntdlaria, intermediate between

minor and galericiilala, perhaps a hybrid, found by Mr. Nichol-

son in a place one would have thought likely to be thoroughly

explored long ago—the shores of Virginia Water ; Potamo^clon

fluitans, a pond weed very difficult to recognise, found by Mr.

A. Fryer in Huntingdonshire ; and Carex salina, a boreal spe-

cies known already in Scandinavia, Iceland, the Faroes, Nova

Zembla, and North America, which has lately been discovered

by Mr. Grant in Caithness. The Rubi of Britain want carefully

comparing with those of the Continent, and Mr Arthur Bennett

has done well to send the Club specimens to be verified by Dr.

Foche, of Bremen, whose synopsis of the German Rubi has

been taken lately by Hyman as a basis for his enumeration of

the European forms in his most useful geographical conspectus of

the European flora.

A CURIOUS calculation has been recently made by Signor

Bartoli regarding the mean density of -a body which should con-

tain all the known elements in a solid state, either uncombined,

or, if partly combined, each retaining the density belonging to

it in the solid state. The author makes three suppositions—(i)

the masses of all the substances equal
; (2) masses such that the

corresponding volumes are equal ; (3) masses in ratio of the

atomic weights. The corresponding mean densities he arrives

at are 2 '698, 7 '027, and 5776, and it is pointed out that the

last value comes very near that got by Cavendish for the mean

density of the earth, viz. 5-67 ;
possibly an accidental agree-

inent, yet interesting.

We have received from Mr. Francis Day copies of two papers,

on a subject on which he also read a paper at the Aberdeen

meeting of the British Association. One is entitled " Notes on

the Breeding of Salmonidffi," being observations on the fish

cultural experiments being carried on at Howietown, and on

experiments by the author himself at Cheltenham. The second,

from the Transactions of the Linnean Society, is on the breeding

of salmon from parents which have never visited the sea. This

also describes the results of experiments at Howietown.

We have received the report of the Council of the Leicester

Literary and Philosophical Society for the past year. Various

important additions have been made to the town museum ; the

work on the flora of Leicestershire, undertaken and edited by a

botanical sub-committee, is now in the press, and will shortly be

published ; the resolution, adopted at the last general meeting

of the society, for the promotion of science classes in the to«n

has, owing to various circumstances, only beea partially carried

out. Two experimental classes, one for pure mathematics, the

other for physiology, have been commenced, and have been

attended with fair results. The reports of the various sections

show a considerable amount of woik doiie during the year.
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Short abstracts of various papers read before the society are

given in the Transactions.

A MISSION of thirteen youths, belonging to the best families

in Cambodia, has arrived in Paris for the purpose of study.

They have been placed under the care of M. Pavie, who has

constructed a line of telegraphs between Siam and Cambodia.

This is the first time since 1864 that Cambodians have come

abroad for purposes of education.

The additions to the Zoological Society's Gardens during the

past week include a Vervet tAonVej (Ceycopithecus lalainiii i)

from South Africa, presented by Mr. George E. Crisp ; a

Malbrouck Monkey {Cercopithccus cynosurus {, ) from West

Africa, presented by Miss Ethel O'Donoghue ; a Kinkajou

(Cercolt'ptes caiidivolvulus) from Demerara, presented by Mr.

John Carder ; four Common Squirrels {Sciurus vulgaris), six

Common Dormice (Miiscaidinus avcllaiiarius), British, pre-

sented by Mr. Thomas Weddle ; a Tennant's Squirrel (Sciurus

tcniianti) from Ceylon, presented by Miss Maude Bovill ; two

Vulpine Squirrels (Sciurus viilpinus) from North America, pre-

sented by Capt. E. E. Vaill ; a Coypu (Myopotatnus coypus)

from South America, presented by Mrs. Amelia Appleton ; a

Robben Island Snake (Coronella phocariim) from South Africa,

presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; two Sly

Silurus (Silurus glanis), European, presented by the Marquis of

Bath, F.Z.S. ; a Red Lory {Eos rubra] from Moluccas, an

Alexandrine Parrakeet {Palitornis alexandri) from India, de-

posited.

OUR ASTRONOMICAL COLUMN
Periodical Comets in 1886.—Of the now somewhat nume-

rous list of comets of short period, two will be due at perihelion

in the ensuing year :—(i) The comet Tempel-Swift, or 1869 III.

and 1880 IV., which is likely to return under circumstances that

will render observations impracticable, so far at least as a judg-

ment can be formed without actual calculation of the perturba-

tions. (2) Winnecke's comet, last observed in 1875, its track in

the heavens near the perihelion passage in December 1880 not

allowing of the comet being seen at that return ; the perturba-

bations may be very sensible during the present revolution :

neglecting their effect, the mean motion determined by Prof.

Oppolzer, for 1880, would bring the comet to perihelion again

about August 24*5, under which condition its path would be as

follows :
—

R.A. Decl. Distance from
Earth

July 25-5 ... 177-5 • -Ho-2 I'I7

Sept. 13-5 ... 2417 ... -24-9 0-98

23'S ... 246'i ... -30-2 0-64

Oct. 3-5 ... 264-8 ... -35-6 0-64

23'S - 3050 ... -36-0 0-77

The actual orbit of Winnecke's comet approaches very near to

that of the planet Jupiter in heliocentric longitude 110°, at

which point the comet arrives 720 days or i -97 years before

perihelion passage, the distance between the two orbits is then

less than o-o6 of the earth's mean distance from the sun.

It is very possible, however, that the comet which may most
interest astronomers in iS86 will be that observed in 1815, and
known as Olbers' comet, which, according to the elaborate

calculations of Dr. Ginzel, will again arrive at perihelion in

December i886. The most probable date that can be inferred

from the observations of 1815, and the computation of planetary

perturbations in the interval is December 16, but unfortunately

the observations did not suffice to determine the mean motion in

181 5 with precision, and consequently Ginzel found for the

limits of the period of revolution 72-33 and 75-68 years, hence
the comet may reach its perihelion many months earlier or later

than the date given by calculation. Extensive sweeping
ephemerides have been published, and it may not be too soon

to direct attention to a search for the comet at the beginning of

the next year, or as soon as the region in which its orbit is pro-

jected at the time can be advantageously examined.

A Catalogue of iooo Southern Stars.—Vol. iii. of

"Publications of the Washburn Observatory " is to contain a

catalogue of looo stars between 1
8' and 30° of south declination,

formed by Rev. Father Hagen and Prof Holden from the

observations of Prof Tacchini at Palermo during the years

1867-69, which were printed in the Biillctino of that observatory

between April, 1867, and July, 1869, and with which Prof.

Holden says he became acquainted through M. Houzeau's
Vade-Mecum. The stars observed are from the 6th to the 9th
magnitudes, and the magnitudes appear to have been very care-

fully noted, while it is remarked that the positions are excellent.

They are reduced to the year 1850, but the mean epoch of observa-

tion of each star is appended. The copy before us is a reprint

from the above-named volume. Tacchini's observations were
made with the Palermo meridian circle fully described in the

Bulletino.

ASTRONOMICAL PHENOMENA FOR THE
WEEK, 188s, NOVEMBER 1-7

(For the reckoning of time the civil day, commencing at

Greenwich mean midnight, counting the hours on to 24, is here

employed.)
At Greenwich on No^'cmhcr I

Sun rises, 6h. 56m. ; souths, iih. 43m. 40-93. ; sets, i6h. 31m. ;

decl. on meridian, 14° 35' S. : Sidereal Time at Sunset,

igh. iSm.

Moon (two days after Last Quarter) rises, oh. 13m. ; souths,

7h. 20m. ; sets, I4h. 14m. ; decl. on meridian, 9° 37' N.

Planet Rises Souths Sets Decl. on meridian

Mercury ... 7 57 ... 12 22 . . 16 47 ... l8 25 S.
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and 'wet bulbs by Glaisher's lables had been compared with

those given by a new form of hygrometer designed by Prof.

Chrystal of Edinburgh University. As regards Mr. Aitken's

screen, in some a fan was introduced in order to secure a proper

and uniform circulation of air for the thermometers in all

weathers ; others were simply sunshades ; one consisted of two
thermometers, one of which was partially blackened ; and
another of a thermometer having its bulb inclosed in a tight-

fitting silver sheath, highly polished. The construction of Prof.

Chrystal's hygrometer was explained and a brief account given

of the results either already arrived at or suggested during the

investigation, and it was intimated the inquiry was to be resumed
at the L'en Nevis Observatory during August and September.

At this Observatory, the climate of which offers unique facilities

for the prosecution of such inquiries, an instrument of novel

construction would be added, which had been designed by Prof.

Tait for hygrometric research. Prof. Ewing, of Dundee, then

described the arrangements which had been made for commenc-
ing the proposed earthquake observations on Ben Nevis this

summer. The investigation was to include earthquakes proper ;

earth movements of so very delicate a kind as to be totally in-

distinguishable without some form of instrumental assistance,

which are conveniently called earth tremors ; and there were
what might be named changes of the vertical, or those tiltings

which the earth's surface seemed to be constantly undergoing.

The different seismometers to be employed at the Observatory

were then described, and in illustration some of the more
striking peculiarities of the earthquakes of Japan were re-

ferred to.

PROF. KIESSUNGS INVESTIGATIONS INTO
THE ORIGIN OF THE LATE SUNSET
GLOWS'"

HTHE interesting and important experimental demonstrations
' lately made by Prof. Kiessling of Hamburg to illustrate

the artificial formation of all manner of sunset effects are prob-

ably well known to meteorologists in general. The September
number of Das Wettet- contains a valuable series of com-
parisons tending to show that the conditions under which
artificial glows were produced have actually existed whenever

the remarkable sunset effects have made themselves prominent.

The following abstract may prove of interest to those who do

not receive the paper itself.

"\Vith regard to the " after-glow," or re-illumination, he sug-

gests two explanations as possible :—(a) Simple reflection of

the refracted rays essential to the formation of the ordinary sun-

set-glow (the first glow) ; or (/.) direct diffraction by a second

homogeneous haze at much greater elevation. He considers,

however, that the calculated heights of the latter place it out of

the question. To the former there are only two important

objections, the chief one being the slight polarisation, so far

as the very scanty records indicate. The observations are, how-
ever, exceedingly deficient. Still, Prof. Kiessling has to allow

that they do not tell in favour of the proposed explanation.

The other difficulty is \.\\t position of the glow. It presupposes

a mirror-like surface, parallel to the earth, with the intermediate

space unusually transparent, conditions at first si^ht very im-

probable at ihe altitudes under consideration. But Prof.

Kiessling'sown experiments, detailed at the end of his paper on

"Die Diimmerungserscheinungen im Jahre 1883," have shown
the possibility. In these he obtained results most remarkably

similar to those requiring explanation, and by methods re-

producing in a striking manner the conditions considered

actually to exist in the atmosphere.

A warm, moist stratum of air being produced in contact with

a cold stratum the resulting haze along the contact surface

formed the site of diffraction phenomena, approaching those

actually observed in ordinary brilliant sunsets according to the

fineness of the haze particles, and also reflections reproducing the

"after-glow."
The almost constant saturation of the cold upper strata in

winter is indicated by observations at high-level stations and the

persistent upper haze. Let a warm [cyclonic] current come
beneath such a layer, then the fine haze at the surface of contact

will have beneath it the peculiarly transparent atmosphere common
lo such conditions and requisite for the transmission of the result-

Ueber die Entstehung des zweiten Purpurlichtes und die Abhiingigkeit

• ler Dammeningsfarben von Druck, Temperatur, und Feuchtigkeit der Luft

Das Wetter, vol- ii. No. 9, p. 161.

ing diffraction (and reflection) phenomena. This should be found
to exist in all brilliant sunsets. Prof. Kiessling stating the

following lav\' :

—

An intense purple gloiv^ visible over a consider-

able area, may occur lohen^ in close proximity beneath a lofty and
liighly-attenitated haze, there is formed an e.xtensive stratum ofair
at considerably higher temperature.
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tiire, :in increase instead of decreaf^e at higher stations. He
brings for\Yard a long array of figures supporting this concUision,

especially for sunrise eiifects in 18S3, as seen from Santis (2467
metres), in North-East Switzerland, in the bend of the Rhine.

Stations to the east—Munich (52S metres) and Hohen Peissen-

berg (994 metres) are taken for observations on temperature and
relative humidity. The last place is about 35 miles south-west

of Munich ; both may be considered as beneath the sky region

producing glows at Santis. As diffirencc of temperature is the

most decisive comparison, his tables are here reduced to a series

showing the difference of Hohen Peissenberg returns from
Munich, in degrees Centigrade. In some cases one or two
other returns are also added, reduced in like manner. Normally,
allowing for dilTerence of height, Hohen Peissenberg should

register 2°'5 below Munich.
The final set of observations refer to some of the earlier after-

glows. The greater anomaly with greater elevation (increases

of 5°'2, io°'6^ I2°'2, and I7°'i respectively in the figures given)

is veiy suggestive. The reason of the non-agreement in May
has already been slated.

Except the last, these observations refer to ordinary sunrise

effects, but the only difference between them and the recent glows
is considered to be that the Utter occur by reflection at a higher

level and in a more finely attenuated haze, thus giving the richer

effects. The presence of such a haze with the glows was a

matter of very common observation.

The question, of coui'se, requires further consideration, espe-

cially with respect to observations of the recent glows. Besides

this connection with a warm stratum of air, Prof, Kiessling finds

another, almost as general, with barometric maxima, as was
noticed with the similar phenomena in iSSi.

Referring, in his concluding paragraph, to the connection of

the glows with the Krakatoa eruption, Prof. Kiessling writes

that the thousand or so records of their geographical distribution,

now in his hands, "show a perfectly continuous spread of the

anomalous glows, and of the diffraction phenomena of Bishop's

Ring dating from August 26, 1883, and spreading from the Straits

of Sunda a> a centre over the tropical and temperate zones."

J. Edmund Clark

A CENTURY OF SCIENCE IN BENGAL
TT was a happy idea of the Council of the Asiatic Society of
' Bengal to commemorate the completion of a century of the

Society's existence by publishing a review of the progress made
and the services rendered to knowledge by the institution.' The
idea of a learned society composed of Europeans in India

studying the country and communicating to each other at

periodical meetings the results of their researches, arose

first in the fertile brain of Sir William Jones, who was

judge in the Supreme Court at Fort William, and who de-

livered, on January 15, 17S4, to about thirty members of the

European community of Calcutta, a " Discourse on the Institu-

tion of a Society for Inquiring into the History, Civil and

Natural, the Antiquities, Arts, Sciences, and Literatui'e of

Asia." As a result of this discourse, the " Asiatick Society," the

parent of all such societies, was founded. Its motto, which is

taken from Sir William Jones's discourse here referred to, is

this : "The bounds of its investigations will be the geographical

limits of Asia, and within these limits its inquiries will be

extended to whatever is performed by man or produced by

nature." After many vicissitudes it has just completed its

hundredth year, and the record of its work forms the large

volume just mentioned. This is divided into three parts : first,

a history of the Society, by Dr. Mitra ; its work in archaeology,

history, and literature, tiy Dr. Hoernle ; and the work in natural

science, by Baboo P. N. Bose. The change which has come over

the face of India in the course of a century could hardly be better

marked than by the fact that two out of the three parts into

which the volume is divided—one of these being on natural

science—are written by native gentlemen. In the history of the

Society we notice that in 1S08 a resolution was proposed by Dr.

Hare and seconded by Dr. Leyden (frequently referred to in

Lockhart's " Life of Scott "), " that a Committee be appointed

for the purpose of physical investigations, the collection of facts,

specimens, and correspoudence with individuals whose situations

in this country may be favourable for such discussions and in-

vestigations." It was then agreed to provide two committees

—

' "Centenary Review of the Asiatic Society of Bengal, 1784 to 1883."

• Published by the Society, Calcutta. Thacker, Spink, and Co., 1885.

one for science, the other for literature ; twenty years later, in

1S28, a committee was appointed " to promote geological re-

searches, working under the rules then in force for the Physical

Committee," and at the same time the published Transaetions o(
the Society were divided into two parts, one devoted to physical,

the other to literary subjects. Nearly twenty years later the

whole of the work of the Society was delegated to six com-
mittees, one having charge of zoology and natural history,

another of geology and mineralogy, and a third of meteorology
and physics. The establishment of a museum did not occur to

the founder, but curiosities were constantly coining in from
members, and in 1796 it was proposed to give these a suitable

house. In 1814 Dr. Wallich proposed the formation of a
museum, and offered duplicates from his own collections, as

well as his services in arranging it, and a museum was accord-

ingly started. The story of the growth of the various sections

of the Natural History Museum is told by Dr. Mitra. On
the whole it is one of great progress, although financial

difficulties beset the museum at first. But as soon as the

Society bera'ne able to pay for scientific curators all went
well. In 1S65 the Society's zoological, geological, and archaeo-

logical collections were made over to the Government of India

for the public museum in Calcutta. A writer in the Calcutta

Reiiinv, speaking of the Society's exertions for the establishment

of the national museum, said :
" Had it done nothing else to

promote science during the last ten years, it would have entitled

itself to the gratitude of posterity for the vigour with which it

has prosecuted to success a project fraught with so much public

usefulness. " The earlier volumes of the Society's Transactions,

published unler the title "Asiatick Researches," created a sen-

sation in the literary and scientific world in Europe. A French
translation was speedily published, with notes on the scientific

portions by no lesser hands than Cuvier, Lamarck, Delambre,
and Olivier. Of the work of the Society in p-eserving Sanskrit

MSS., in translating and publishing various works from the

native langnages, and other valuable services to literature. Dr.
Mitra speaks at length. Amongst the publications, apart from
the papers, we notice many of scientific intetest, such as

catalogues of various sections of the museum, of the mamcaal?
and birds of Burmah, of Indian lepidoptera, besides translations

of numerous works of Hindoo science. In summing up at the

conclusion of his historical sketch the benefits conferred on India

and the world by the Society during its hundred years of exist-

ence, Dr. Mitra sums up its scientific work (apart from papers,

and published volumes above referred to) thus :
" It got up an

archfeological and ethnological museum of considerable extent,

a geological museum rich in meteorites and Indian fossils, and a

zoological museum all but complete as re/ards the avifauna of

India."

The long review of the work of the Society in natural science

is, as already mentioned, written by Baboo Bose. His method
is to take the various branches of science in succession, such as

mathematical and physical science, geilogy, zoology, botany, geo-

graphy, ethnology, and chemistry, and to describe under sub-heads

the paper.^ on these subjects contributed to the Transactions of the

Society, together with a brief biographical sketch of the more
celebrated or prolific authors. At the end we get a classified

index of all the scientific papers, an alphabetical list according

to the author's names being given at the conclusion of the first

part. Amongst the latter we notice many whose names are

familiar as contributors to Nature. In the early years of the

Society, and down to 1S28, the scientific contributions to the

Society's Proceedings were almost wholly connected with some
branch of pure or mixed mathematics, for mo^t of the men who
went out to India, especially in the scientific branches of the

military service, had been well grounded in this subject. The
section on the investigations into the mathematical science of the

Hindoos is of great interest. Sir William Jones put before the

Society from the outset the object of studying these sciences,

and he set the example himself, but the initial difficulty was to

find any native capable of assisting him. Baboo Bose records

that, although ample stipends were offered by Sir William Jones

to any Hindoo astronomer who could name in Sanskrit all the con-

stellations which he would point out, and to any Hindoo physician

who could bring him all the plants mentioned in Sanskrit books,

he was assured by the Brahmans whom he had commissioned to

search for such instructors, that no Pundit in Bengal even pre-

tended to possess the knowledge he required. Geology and

mineralog)- flourished in the Society from the commencement,

while zoology was at first unduly depressed and discouraged owing
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to the aversion of Sir William Jones to zoological studies, and
it was only about 182S that the papers of Dr. Falconer, Col.

Tickell, and others began to occupy an important position on
behalf of zoolog)' in the Society's transactions. With Indian

botany, geography, and ethnology are connected many name^ of

world-wide fame. With regard to chemistry, it may be said

practically there is no chemical research in the Society's publica-

tions. Chemistry, as Baboo Bose explains, can only be studied

in the laboratoiy, and until recently India had but few labora-

tories, and few competent men with leisure to devote to the

subject. A curious statement, by the way, creeps into the ac-

coimt of Mr. Piddington, who studied Indian storms, and };ave

an account of every cyclone in the East between 1839 and 1851.

Baboo Bose says his experience was most varied, and then quotes

the following from some unnamed source :
— *' He was one of the

few who escaped from the massacre of Amboyna." Now, as the

massacre of Englishmen by the Dutch Governor of .-Vmboyna

took place in 1622, Mr. Piddington, if he was observing storms

in India in 1850, could hardly have been in the Eastern Archi-

pelago two centuries and a quarter previously. Many other

portions of this volume, such as the chapters on coins, on ancient

Indian alphabets, on the study of the languages and liter.ature of

India, and on :the study of Indian antiquities, are of deep in-

terest, but we have confined ourselves to the chapters on natural

science.

The dominant feeling produced by an examination of this

volume is one of satisfaction that so much has been done by this

single society towards investigating the past and the present of

(or, in the words of Sir William Jones, " man and nature in ")

our great dependency. For the most p.art this has been dune
by private individuals, but on more than one critical occasion

the directors of the East India Company, in accordance with
their generous traditions, came to the aid of the Society with
large contributions ; otherwise there appeared no way out of

the difficulty except the dissolution of the Society and the

abandonment of the works in M-hich they were engaged. If

this were the place it would be interesting to compare this

method of practically leaving everything to private initiative, with
that adopted by the French in Indo-China, of the Government
undertaking a series of literary, artistic, and scientific investiga-

tions through competent specialists into a new possession. Not-
withstanding the great and marked success of the Asiatic Society

of Bengal, the French plan ha? advantages which cannot be
overlooked.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—Among the more noticeable Natural .Science

Courses this term are Prof. Dewar's on Dissociation and Thermal
Chemistry ; Prof Newton's, on Evolution in the Animal King-
dom ; Dr. Gadow's on Human Embryology ; Dr. Vines's, on
the Physiology of Plants ; and Prof. Macalister's, on the

Peripheral Nervous .System.

Prof. Hughes is lecturing on Methods of Geological Survey-
ing ; Dr. R. D. Roberts, on Principles of Geology ; Mr. Marr,

on Elementary .Stratigraphy ; Mr. T. Roberts, on Palaeonto-

logy ; and Mr. Hawker, on Elementary Petrology ; all at the

Woodvvardian Museum.
Prof. Roy is lecturing on General Pathology, and also con-

ducting a Practical Course in Morbid Anatomy and Histology.

Prof Stokes is lecturing on Hydrodynamics ; Prof Cayley,
on Higher Algebra ; Prof. Darwin, on Orbits and Perturba-
tions ; Mr. Glazebrook, on Waves and Sound ; Mr. Hobson, on
Planetary Theory ; Mr. Macaulay, on Theory of Structures

;

and Mr. Forsyth on Abel's Theorem. Numerous other courses

on higher mathematics, open to the University, are being given
by college lecturers.

We are glad to notice that Mi'. A. Sheridan Lea, M.A., Lec-
turer on Physiolog}', and formerly Scholar, of Trinity College,
has been elected to a Fellow^ship at Gonville and Caius College.

Mr. Lea's work in connection with Prof. iSIichael Foster's

"Text-Book of Physiology" is well known. Mr. Lea was
placed in the First Class in the Natural Science Tripos in 1S75,
and has since been continuously engaged in the University

teaching of Physiology.

Dr. S. Richemann has been appointed assistant to Prof
Dewar, Jacksonian Professor.

Messrs. E. W. Hobson and A. R. Forsyth are appointed

Moderators, and Mr. C. H. Prior Examiner, for the next
Mathematical Tripos.

King's College offers a Vintner Exhibition of 70/. per annum
for Natural Science. The examination begins on December 10.

St. John's College offers several scholarships, exhibitions, and
sizarships for competition on December 10. Candidates may
offer any of the subjects of the Natural Sciences Tripos except
Mineralogy, and may be elected on the ground of special pro-

ficiency in one only. Particulars will be furnished by the

tutors.

A joint examination for Natural Science Scholarships at

Emmanuel, Christ's, and Sidney Sussex Colleges will be held
on January 5, 1886, and following days. The subjects are

Chemistry, Physics, Elementary Biology, Geology, and Mine-
ralogy. Further particulars will be given by the tutors of either

college.

Out of the 875 freshmen whose names have appeared in the

preliminary lists, about 104 have announced their intention of

studying medicine in the University. A few more may be added
when the results of the October Previous Examination are

known. The Anatomy School is attended by over 130 students,

for whom an exceptionally abundant supply of dissecting mate-

rial is in hand. The Demonstration Lectures have to be re-

peated from lack of room ; indeed, the necessity for increased

accommodation in this department is becoming extremely urgent.

London.—We have received a circular stating that " In

view of the adjourned extraordinary meeting of Convoca-
tion (of London University) to be held on Tuesday, Novem-
ber 3, a number of graduates met on Wednesday last to

consider the proposed scheme for the establishment of a

Teaching University for London. As the result of their de-

liberations it was thought desirable that attention should be
called to some of the more striking objections to the proposed

scheme ; and that, having regard to the grave importance of the

questions to be submitted to the members of Convocation affect-

ing the very existence of the University as at present constituted,

they should be especially requested to attend on Tuesday next,

and to give their support to Mr. Bone's amendment, to receive

the report submitted by Lord Justice Fry, without adopthi^it ' tii

bloc.' Should this amendment be carried, the following reso-

lutions, expressing what is believed to be the feeling of the

majority of the graduates, will be moved :— (l) ' That Convo-
cation, whilst affirming the general principles of the desirable-

ness of bringing the teachers and the examiners of the University

into closer relationship with one another and with the Senate,

and of modifying the constitution of the Senate in accordance

with the previous recommendations of Convocation, and without

giving to the teachers an undue share of representation on the

governing body of the University, refers back the scheme to the

Special Committee for further consideration.' (2) ' That the

number of members on the Special Committee be increased by

one-half
"

SOCIETIES AND ACADEMIES
Sydney

Linnean Society of Nevir South Wales, Jidy 29.—The
following papers were read :—A monograph of the Australian

sponges, part 5, the Aulenina;, by R. von Lendenfeld, Ph.D.
Several sponges from various localities in the Australian region

have been included by the author in this new sub-family, the

members of which are characterised by a very peculiar structure

not met with in any other sponges. The new sub-family

Aitlenime is placed in the family Spongidae, and consists of the

two new genera Aulena and Halme, with three species in all.

The anatomy and histology of these is accurately described and
illustrated by numerous plates. The Aulenina: form honey-

combed or complicated reticulate structures ; the cavities form a

kind of vestibule and are simple in Halme, where an outer

lamella surrounds the whole sponge, or subdivided into numerous
small compartments, as in Aulena, where no outer lamella exists.

Into the system of Vestibule-Lacunse both the inhalent and the

exhalent canals of the sponge open. The skeleton of Halme is

composed of thick main fibres rich in sand, thin, simple and
clean connecting fibres, and a hard cortex of sand cemented

with spongiolin. The skeleton of Aulena is very peculiar.
^
It

consists of a regular network of fine horny threads in the joining

points of which large sand grains are found. In the membranes
of the Vestibule-Lacunre of this genus nervous elements.



640 NA TURE [Oct. 29, 1885

sensitive and ganglia cells have been discovered by the

author. Tliese and many other histological details are de-

scribed in the paper, which dwells also on the morpho-
logical significance of these interesting new sponges.—On a

sponge destructive to oyster-culture in the Clarence River,

by R. von Lendenfeld, Ph.D. In this paper the author describes

a new sponge, Chalinitla coxii\ which appeared some years ago

on certain oyster beds in the Clarence River, and destroyed some
of them completely.—Note on the Glacial period in Australia,

by R. von Lendenfeld, Ph.D. The author draws attention to

some further evidence of ice action in the Mount Lofty group
near Adelaide, where some glacier-polished Siluro-Devonian
rocks, with very well preserved striae, have been discovered and
photographed.—Jottings from the biological laboratory of Syd-

ney University, by William A. Haswell, M.A., B.Sc, F.L.S.,

&c., Lecturer on Zoology and Comparative Anatomy, This

paper contains (l) some notes on an Australian species of Bonel-

lia, which seems scarcely to differ from the European species,

Boncllia viritHs ; and (2) some observations on aquatic respira-

tion in fresh-water turtles.—On the supposed Glacial epoch in

Australia, by Capt. F. W. Hutton, F.G.S., &c. The author

discusses the phenomena which have been adduced as evidence

for the former existence of a Glacial epoch in Australia, and
shows that they are susceptible of a different interpretation. He
distinguishes between a Glacier epoch, such as has occurred in

New Zealand, in which, owing to various local, but only local,

causes, ice-fields prevailed over much larger districts than at

present, and a Glacial epoch, such as has been demonstrated in

the Northern Hemisphere, which is the result not of variations

caused and limited by local circumstances, but of alterations

universal or cosmical in character. The Glacier epoch in New
Zealand is regarded as anterior to the Glacial epoch of the

North.
Paris

Academy of Sciences, October 19.—M. Bouley, President,

in the chair.—Remarks on the 209th volume of the " Connais-

sance des Temps " for the year iSSi, presented to the Academy
on behalf of the Bureau des Longitudes, by M. Faye.—Note on
the establishment of a laboratory in the Institute for the measure-

ment of the photographic plates obtained during the transit of

"Venus in 1882, by M. Bouquet de la Grye. Arrangements have
been made, by means of which it is hoped that the calculations

and measurements relating to 700 plates will be completed in

fifteen months.—Note on the Dinoceratidie discovered by Mr.
Marsh in the Eocene formations of Wyoming, United States, by
M. Albert Gaudry. These huge pachyderms, which seem most
to resemble the European Coryphodon described by M. Hebert,

are specially remarkable for the characteristic horny protuber-

ances on the frontal region, whence their name (Seira'j, terrible,

and Kepas, horn). The skull is also distinguished by its small

size, in this respect resembling that of a reptile, as well as of

several other mammals of the Lower Tertiary epoch.—On the

birational geometrical transformations of the n order, by M. de

Jonquieres.—Note on the fifth part of the topographical map of

Algeria, presented to the Academy on behalf of the Minister of

War, by Col. Perrier. This part comprises the six divisions of

Jebel-Filfila, Bone, Wed-Guergur with Cape Rosa, Menerville,

Medeah and Mostaganem to the scale of 1 : 50,000.—Note on
the sub-lacustrine ravines of glacial streams, by M. F. A. Forel.

During his recent surveys of Lakes Constance and Geneva, M.
Hornlimann has discovered that both the Rhine and the Rhone
continue their course under the lacustrine waters through deep
ravines excavated beneath the respective submerged deltas.

That of the Rhine has been traced for a distance of four kilo-

metres and to a depth of 125 metres below the lake, while that

of the Rhone may be followed for over six kilometres from the

mouth of the river with a depth varying from 200 to 230 metres.

—On the origin and classification of meteorites, by M. Stani-;las

Meunier. The author discusses the objections urged against his

views on the nature and classification of meteoric bodies, by M.
Brezina in the " Meteoritensammlung des Mineralogischen

Hofkabinets in Wien," Vienna, 1885.—On the latitude of

the observatory of Bordeaux, by M. G. Rayet. The mean
latitude of this establishment, whose longitude was deter-

mined in 1881 at lim. 26'444s. W., is found to be 44°

50' 77" '23.—On the integrals of total differentials of the

second species, by M. E. Picard.—Questions relating to a

bundle of plane cubic figures, by M. P. H. Schoute.—On the

torsion of prisms, by M. Marcel Brillouin.—Description of a

new apparatus for measuring electric currents (one illustration),

by M. F. de Lalande. This apparatus, for which the name of
" electric areometer" is proposed, dispenses with a permanent
magnet, the source of so much error in other appliances, is

highly sensitive and practically unaffected by changes of tempera-
ture, while its readings are unmodified by the neighbourhood of
metallic bodies or even of powerful magnets.—On the theory of
the transmitting electromagnetic telephone, by M. E. Mercadier.
—Note on the electrolysis of the salts, by M. Ad. Renard.

—

Combination of the neutral carbonate of magnesia with the bi-

carbonate of potassa, by M. R. Engel,—On the adulteration of
olive oil intended for consumption by the addition of sesame
cotton and other oils extracted from seeds, by M. A. Au-
doynaud. The bichromate of potassa and nitro-sulphuric acid

are proposed as reagents for determining the jiresence of these

substances.—On certain peculiarities in the development of the

teeth of the cachalot (spermaceti whale), by M. G. Pouchet.

—

On the process of development o^ Epicmita vertkalis, by M. H.
Beauregard.—On the part supposed to be played by the living

tissues of wood in the ascension of the sap in large plants, by
M. J. Vesque. The author contests the opinion of those physio-

logists who hold th.at it is impossible to explain by the aid of

purely physical forces the ascension of water in plants over

10 metres high.—On a waterspout observed at Shanghai on
August 21, by M. Martial.—Account of the same waterspout,

by M. Marc Dechevrens.—Description of M. Buisson's new
rifle, by Gen. Fave. For this weapon it is claimed that

it can be fired from five to ten times in a minute by troops

charging the enemy without stopping an instant to re-load. As
many as a hundred rounds may be fired off in this way.
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RIBBON METHOD OF CUTTING
SECTIONS.

The Cambridse Scientific Instrument Company have designed a new and
simple Microtome for cutting con;inuous Ribbons of Sections on the plan first

adopted by Mr. Caldwell. The new instrument has the advantage over the
original pattern of dispensing with the endless band altogether, and con-
sequently not < nly avoiding the trouble of lifting the serie*; of Sections from
the razor, but also of all .wing them tj fall on to the glass slide in their proper
positi --n K r mounting. Although the instrument costs only cne-sixth the price
of the original pattern, it will be found to do all that is required, and to
possess the additional advantage of dispensing with the more complex and
less important adjustments. Pr.ce of the Microtome, ^5 5^.

The Microtome may be seen at the Inventions Exhibition in Siand No.
242, Group 28. in the South Central Gallery, as well as the Company's
Cathetometer, Engineer's Level, Sine, and Tangent Galvanometer, Spectro-
photometer, and other Instruments, descriptions of ail of which will be sent
on application.

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,
Cambiidge.

LARGE COLLECTION of EXOTIC and
BRITISH WO JDS.—3000 accurately squared, wilh Localities;
Weight, Haifa Ton, «hich obtained W. W- Saunders, Esq., Gold
Medal at 1859 Exiiibitlon, price /Itio. Beautiful Entomological Cabitiet,
28 Drawers ; Skull of a.. Elephant with fine Tusks, .£14 ; Specimens of
Lodoicea Sechellarum ; Human Skulls, Skeletons, Entomological Appa-
ratus, Shells, Insects, &c.—W. CUTTER, Naturalists' Agent, 35, Great
Russell Street.

VICTORIA UNIVERSITY.
The Entrance Examination in Arts (Faculty of Medicine) and the Pre-

liminary Examination (Faculties of Arts, Science, and Law) will be^in on
THURSDAY, June II, at 2 p.m.
Candidates for the Entrance Examination in Arts, if not matriculated,

t protiuce a letter of recommendation from their last instructor and pay

jC2, and includes the

a fee of £1. Candidates for the Preliminary E:
before the Examination. The Matricul; '

Examination Fee.
Faculties of Arts and Science.—The Intermediate and Final Examinations

for Degrees will begin on June 11, as ab jve.
Faculty of Law.—'1 he Intermediate and Final Examinations for Degrees

will begin on Monday, July 20, at 10 a.m.
Faculty of Medicine.—The Preliminary Examination in Science and the

Intermediate M.B. Examination will begin on Monday, July 20. and the
First Part of the Final M.B Examination will begin on Friday, July 17, at

Further information as to these Examinations can be obtained from the
Registrar.

.A.LFRED T. BENTLEV, M.A , Registrar.
Manchester, May, 1885.

MUSEUMS AND COLLECTORS.
Mr. DAMON, of WEYMOUTH, will forward an

abridged Catalogue of his Collections in Natural History
Objects, including RECENT SHELLS (Foreign and
British), FOSSIL REMAINS, MINE!'ALS, ROCKS
MARINE ZOOt,OGY. &c.. &c.. &c. '

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching.
Cataioj^iies Post free.

LANTERN READINGS.—DISSOLVING
VIEWS.

THE NEW QUADRUPLICON.
New Season, 1884 and 1885.— Popular Subjects for this Season.

The Channel Islands—The War in the Soudan—The River Thames-
Devonshire Scenery— Hereford and the River Wye—The English Lakes-
London Poor and How They Live—Egypt and the Nile Expedition—Nor-
way—The Lifeboat—The Signal Box—The Maids of Lee—Poor Pa's
Trousers—Shadows on the Blinds, &c.
The largest and newest Stock of Lanterns and Slides, Scientific and

General, on Hire and Sale in this country at the Lowest Prices.

E. MARSHALL, 78, Queen Victoria Street, London, E.C.

HOW & CCS
Geological Transparencies for the Lantern.

Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVIl V BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. 8j. 6d.
MICRO-PETROLOGY.—Sections oi Pitchslones. Obsidians, Granites,

Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes,
Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime-
stones, &c.. price is. dd. each.

JAMES HOW & CO., 73, Fakkingdon Strbkt, London.

LIVING SPECIMENS FOR THE IV1ICR08C0PE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON. 57, NEWHALL STREET. L1R^^NGHA^^
who has last week sent to his subscribers Syncba:ta mordax, with drawing
and description. He has also sent out Limnocodium Sowerbii, Phalan-
sterium digiiaiuni, Melicerta ringens, Floscularia, Triarthera longiseta,

Rhinops vitrea, Volvox globator, Uroglena volvox, Nitella ; also Amoeba.
Hydra, Vorticella, Crayfish, and other Specimens for(Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B . is

supplying.

Specimen Tube, One Shilling, post free.

Tiventy-si.x Tnbei hi course oJSix Months for Subscri/tio?, 0/ £1 is.,

or Twelve Tubes for loj. ^d.

Portfolio of Drawings, Ten Parts, li. each.

MINERALOGY AND GEOLOGY.
Mr. HENSON'S Latest Arrivals are :—
Very' Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON,

jj inches long, ij square; BERYLS, DIOPTASE, UWAROWITE,
WALUEWITE, NATIVE SILVER, HERDERITE, Vehv Bkilliant
RU'lILES, CHALCOSIDERITE. and NATIVE COPPER, Ccrn-
wall; POLISHED JADE and GREEN AVENTURINE. GROUPS
and SINGLE CRYSTALS of STIBNITE, Japan; "SHERRY"
COLOURED TOPAZES, Siberia.

A Large Series o. ROCKS, also MICROSCOPIC SECTIONS of the

Lists on AJtplication Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARAIUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON,

Opposite Norfolk Street.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

PATERSON & COOPER.
76, LITTLE BRITAIN, LONDON, E.C.

Electric Light and Power and Telephone Engineers.
New Electric Light Catalogue, post free is.

PATERSON & COOPER beg to give notice that they have disposed of

the Philosophical, Educational, and E.xperimental Part of their Business to

Messrs. J. and T. MAYFIELD, 41, Queen Victoria Street, E.C.

SCIENCE AND ART DEPARTMENT
50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND IVIINERALOGY. NEW LISTS and FORMS on which the

Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, iSt'c,

38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century)

NORTH BRITISH AGRICULTURIST,
the only Agricultural Journal in Scotland, circulates e-xtensively among
Landowners, Farmers, Resident Agents, and others interested in the

management of land throughout the United Kingdom.
The AGRICULTURIST is published every Wednesday afternoon in time

for the Evening Mails, and contains Reports of all the principal British and
Irish Markets of the week.
Thespecialattentionof Land .\gentsisdirected to the AGRICULTURIST

as one of the best existing papers for Advertising Farms to be Let and Estates

for Sale.
.Advertisers addressing themselves to Farmers will find the AGRICUL-

TURIST a first-class medium for reaching that Class.

Price ^d. By post 3^^. Annual Subscription, payable in advance, 14^.

Offices— 377, High Street, Edinburgh ; and 145, Queen Victoria Street,

London, E.C.
Money Orderspayable to Charles .Andkrson, Jun., Edinburgh.

BOOKS (Secondhand), Miscellaneous, Ke-
jiainders. &c.—C. HERBERT, English and Foreign Bookseller, 319,

Goswell Road, London, EC. Catalogue free on receipt of two stamps.

Libraries, Old Books, and Parchment purchased.
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AMATrilR PUnTDRRAPUV THE BEST BINOCULAR MADE IS
AIYIAItUK rHUIUbKArnT. BROWNINGS panergetic.

MANUFACTURERS OF PHOTOGRAPHIC DRY
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS,

Have REMOVED their London Store

From WAILING STREET,

31, FARRINGDON STREET,
(Adjoining MARCUS WARD, & CO.)

MOSLEY
HEAD OFFICE:—

STREET, NEWCASTLE-ON-TYNE-

MEMORY and SUCCESS.—What contri-
butes to success ? A good memory.—What causes failure in life ? A
poor memory.—What can all obtain from Prof Loisette's DIS-
COVERIES? A good memory—THE PHYSIOLOGICAL ART OF
NEVER FORGETTING^using none of the "Links," "Pegs."
"Localities," or "Associations" of Mnemonics. Lost memories re-

stored—the worst made good, and the best better. Any hook learned in
one reading. Pr .spectus POST FKEE giving opinions of Mr.
RICHARD A. PR. iCTOR, Dr. ANDREW WILSON, and others
who have studied the System. A Day Class in Never Forg^^tting and
for Cure of Mind-Wandering commences every Monday at 3 p.m. An
Evening Class every Tuesday at 8 p.m. Lectures in Families of the
Nobility ; also taught thoroughly by POST. Prof. LOISETTE, 37,
New Oxford Street (opposite Mudie's) W.C.

VICTORIA INSTITUTE.
MONDAY, MAY i3.

"Recent North American Archa;oIogical Research"—Dr. Eel's Ai

N.B.—Canon Isaac Taylor Dostpones his Hittite paper till Ju

7, .\delphi Terrace, Charing CroFis.

NATURALOPEN SCHOLARSHIPS
SCIENCE of the value of .£100 and £,io are .iw.irded annually in
OCTOBER at St. Thomas's Hospital Medical School, Albert Embank-
ment, S.E.

For particulars apply to Mr. G. Rbndle, Medical Secretary.

W. M. ORD, Dean.

The superior performance of this celebrated Binocular - is

acknowledged. This year its optical magnifying power has

been increased, and the price has been reduced from £i, \os.

to £1 \os.

An Illustrated Descripthie List of Binoculars sentfree.

63, STRAND, LONDON, W.C.

"negretti and zambra,
SOIE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

NEGRETTI
ZAMBRA,

Makers

HOLBORN VIADUCT.

Branches :—45, Comhill

;

[22, Regent Street, Londoa.

Post Free.

NEGRETTI & ZAMBRA'S
Large Illustrated Catalogue

600 Pages,

!oo Engravings,

Price 5f. &(/.
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THE OWENS COLLEGE,
MANCHESTER.

The PROFESSORSHIP of PURE MATHEMATICS will become
vacant, through the resignation of Prof. BARKER, at the end of the
current Session.
Candidates for the Chair are invited to forward Applications and Testi-

monials addressed to the Council of the College, under cover to the
Registrar, not later than MONDAY, June i next.

Information concerning the Terms and Conditions of the Appointment
will be forwarded on application to J. G. Greenwood, LL.D., Principal
of the College.

HENRY WM. HOLDER, M.A., Re strar.

THE OWENS COLLEGE,
MANCHESTER.

The PROFESSORSHIP of ANATOMY has become Vacant through
the death of Prof. Morrison Watson.
Candidates for the Chair are invited to forward Applications and

Testimonials addressed to the Council of the College, under cover to the
Registrar, not later than MONDAY, June 1 next.
The Professor will be expected to enter upon his duties on October i

next.
Information concerning the Terms and Conditions of the Appointment will

be forwarded on Application to J. G. Greenwood, LL.D., Principal of the
College.

HENRY WM. HOLDER, M.A., Registrar.

THE YORKSHIRE COLLEGE, LEEDS.
The Cavendish Professorship of Physics will become Vacant by the resig-

nation of Prof. RUcKER, M.A., F.R.S., on SEPTEMBER 30 next.
Stipend, /300, with two-tliirds of the Fees. Candidates are invited to for-

ward Applications and Testimonials not later than JUNE i.

Further information will be supplied on application to the Secreta:;v.

ART SCHOOL FOR LADIES. OPEN DAILY.

BEDFORD COLLEGE, LONDON,
8 AND 9, York Place, Baker Street W.

Art Visitor—EDWIN LONG, R.A.
Professor—NORMAN TAVLER, A.R.W.S.
Assistant-Teacher—Miss M. A. HEATH.
A Special Class for painting from the DRAPED LIVING MODEL

meetson MONDAYS, WEDNESDAYS, and FRIDAYS. For Particulars,
apply to the Secret.^rv,

B. SHADWELL, Hon. Sec.

ROYAL INSTITUTION OF GREAT
BRITAIN.

ALBEMARLE STREET, PICCADILLY, W.

SATURDAY next (May 16) at Three o'clock: PROF. WILLIAM
ODLING, M.A., F.R.S., First of Two Lectures on "Organic Septics
AND Antiseptics." Haifa Guinea the Course.

THURSDAY (May 21), at three o'clock: PROF. C. MEYMOTT
TIDY,M.B., F.C.S., First of Three Lectures on '• Poisons in Relation
TO THEIR ChE.MICAL CONSTITUTION AND TO VlTAL FUNCTIONS." Half a
Guinea.

Subscription to all the Courses in the Season, Two Guineas.

ASTRONOMICAL REFLECTING TELE-
SCOPE, 6i inches diameter, on Altazimuth Stand, with Solar Eyepiece,
a Batterj-of6 Huyghenian and Achromatic Eyepieces and Terrestrial

Eyepiece, with other accessories. Price ^£31;. Cost upwards of ^50.

—

Apply to Mr. John Browning, 63, Strand, W.C.

SCIENTIFIC BOOKS.—Speciality, Micro-
scopy and the Allied Sciences, Natural History, &c., &c. Secondhand
and Neiv. Catalogue forwarded on receipt of two stamps. Scientific

Libraries and small parcels of Books purchased for immediate Cash.

W. P. COLLINS, 157. Great Portland Street, London, W.

NOTICE OF REMOVAL.
Prof. P. MARTIN DUNCAN, F.R.S., has removed to 6, Grosvenor

Road, Gunnersbury, Middlesex.

BEST BLACK INK KNOWN.
DRAPER'S INK (DICHROIC).

plFFKRlNG FROM AN IHING ELSE EVEI- PRmDUCED.
Writing becomes a pleasure when this Ink is used. It has been adopted
by the principal Banks, Public ' 'ffices. and Railway Companies throughout

Ireland.

It writes almostinstantly Fuil Black. I Flows easily from the fen.
Does not corrode Steel Pens Blotting-paper maybe applied at the
Iscleanly touse.and notliablet" Blot.

I moment of writing.

Can .e . btained in London, through Messrs. Bakclav & SoN.s, Farring-

don Street ; W. Edwards, Id Change ; F. Newbeky & Sons, Newgate
Street ; J. Austin & Co., I'uke Street, Liverpool : and to be had of al

BEWLEY & RAPER (Limited), Dublin.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM,
who has last week sent to his subscribers Phalansterium digilatum (new to
Great Britain), with drawing and description. He has also sent out Lophopus
crystallinus, Floscularia cornuta, Melicerta ringens, Notommata parasita,
Uroglena volvox, Rhinops vitrea, Argulus foliaceus, Peridinium tabulatum,
Volvox globaior (golden stage), Spirogyra (in conjugation) ; also Hydra,
Amoeba, Crayfish, Edible Frog, Crassicornis, and other Specimens for (Huxley
and Martin's) Biological Laboratory- work.
Weekly Announcements will be made in this place of Organisms T. B . is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in course o/Six Months for Subscription 0/ It i j. ,

or Twelve Tubes for los. 6d.

Portfolio of Drawings, Ten Parts, u. each.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles
out, in the special manner so well known to his numerous patrons.

Plumularia similis (post-free) 2 8

Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ,, 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER'

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England,

New Catalogues and Lists on application to^

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

PATERSON & COOPER.
76, LITTLE BRITAIN, LONDON, E.G.

Electric Light and Power and Telephone Engineers.
New Electric Light Catalogue, post free is.

PATERSON & COOPER beg to give notice that they have disposed of

the Philosophical, Educational, and Experimental Part of their Business to

Messrs. J. andT. MAVFIELD, 41, Queen Victoria Street, E.G.

SCIENCE AND ART DEPARTMENT
50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the
Application is to be made supplied by

THOMAS J. DOWNING,
Geoiogist, &^c.,

38, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century)

C. D. AHRENS.
PRISM WORKER AND PRACTICAL OPTICIAN,

36, GREAT RUSSELL STREET, LONDON, W.C.

SPECIAL NOTICE—See the New Polarising Prism.

Can be used over any A & B Eyepiece. Strongly recommended for Lanterti

Work; will take in any Object. Also seethe New Erecting Microscope

Any Object-Glass and any Eyepiece can be used with it. It is the only way
of seeing the Objects in their right shape and form. Maker of the Largest

Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., Sc,
&c., and for Frank Crisp, Esq., LL.B.. B. A., &c., &c.

Trade supplied with Prisms.

HOW & CO.'S

Geological Transparencies for the Lantern.
Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. 8j. 6d.

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granite.-,

Syenites, Diorites, Gabbros, Dolerites. Basalts, Tachylites, Trachytes,

Andesites, Porphyrites. Rhyolites, Lavas. Ashes, Gneiss, Schists, Lim. -

stones. &c.. price is. 6d. each.

JAMES HOW & CO., 73, Farringdon Street, London.
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FLETCHER'S
PATENT INDESTRUCTIBLE

GAS COOKING
RANGES.

lie the eflicie

cal Ga"^ Cooking Ranges
er made PERFECTION in

C OOK.I N G can now be guaranteed.
The> are to all intents and purposes
\BSOLUTEL\ INDESTRUCT-
IBLE and w II at the same time
RoTit Bake Foil, Grill, Toast, and
Frj domg all perfectlv, and at
LESS TH-\N HALF the cost of

al

I I \\I S. rO.'S EXHIBIT of
nil HERb STOVES as "The
I t \pplication of Gas to Heating
and Cookmg in Dwellings."
The whole of Fletcher's Fur-

naces, Forges, Blow-pipes, Asbestos
Fires, Ranges, Washers, Bath and

ilways be seen in action in Deane & Co.'s

ge faid to nca.y,-st Stathn. Dhcaml for Cash.
COMPLETE ILLUSTRATED LISTS FREE.

DEANE & CO. (w?.\,!^ri..) LONDON BRIDGE.

VICTORIA UNIVERSITY.
The Entrance Ex

i(Fa
.n in Arts (Faculty of Medicine) :

ulties of Arts, Science, and Law) '

in Arts,

from their U
; for the Preliminary- E:
The Matriculation Fee

matriculated,

£^•2, and

THURSDAY. J
Candidates for the Ent:

must produce a letter of
a fee of iJi. Candidates
before the Examination.
Examination Fee.

Faculties of Arts and Science.—The Intermedi
for Degrees will begin on June 11, as abave.

Faculty of Law.—The Intermediate and Final Examinations for Deffree^
will begin on Monday, July 20, at 10 a.m.

Faculty of Medicine.—The Preliminary Examination in .Science and the
Ititermediate M.B. Examination will begin on Monday, July 20. and the

'
" "^

' '^
.«'"--

Friday, July 17, at

; and Final E.i£aminations

First Part of the Final M.B. Examination will beg

Manchester, May,

> these Examinations can be obta'ned from the

ALFRED T. EEKTLEV, M.A
, Registrar.

THE YORKSHIRE COLLEGE, LEEDS,
The Cavendish Professorship of Physics will become Vacant by the resig-

nation of Prof. RrcKER, M.A., F.R.S., on SEPTEMBER 30 next.
Stipend, ^300. with two-thirds of the Fees. Candidates are invited to for-
ward Applications and Testimonials not later than JUNE i.

Further information will be supplied on application to the Secretary.

THE BEST BINOCULAR MADE IS

BROWNING'S PANERGETIC.

The superior performance of this celebrated Binocular is

acknowledged. Thi.s year its optical magnifying power has

been increased, and the price has been reduced from £\ IQS.

to £1 loy.

An Illustrated Descriptive List of Binoculars sentfree.

63, STRAND, LONDON, W.C.

"negretti and zambra,
SOIE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

N EG R ETTI
ZAMBRA,
NTiFic Instrument Makers

TO THE Queen,
HOLBORN VIADUCT.

11 'usirated Descrtpiion Post Free

NEGRETTI S: ZAMBRA'S
Lar^e Illustrated Catalogue

600 Pages,

1200 Engravings,

Price 5J. 6(/.
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THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

APPOINTMENT OF PROFESSOR OF MINING.
before JUNE 24 ne.\t, for the

especially requested to

The Council invite Appli
above appointment, which is now vacant.
By a Resolution of the Council, Candidates

abstain from canvassing.
Information as to the Terms and Conditions of the Appointment will be

forwarded on application
GEORGE H. MORLEY, Secretary.

ROYAL GEOGRAPHICAL SOCIETY.
The Anniversary- Meeting will be held (by permission of the Chancellor

and Senate) in the Hall of the University of London, Burlington Ciardens,

on MONDAY, June 8, at half-past z p.m., the Right Hon. Lord Abekdare,
President, in the Chair.
The Dinner will take place at "Willis's Rooms, King Street, St. James's,

at 7 p.m. on the same day.
The Right Hon. Lord Abebdare, President, in the Chair.

Dinner Charge, i\s., payable at the door; or Tickets may be had and
Places taken at i, Saville Row, Burlington Gardens, up to noon on Saturday,

June 6.

The Friends of Fellows are admissible to the Dinner.

NOTICE OF REMOVAL.

MEMORY and SUCCESS.—What contri-
butes to success? A good memory.—What causes failure in life? A
poor memory.—What can all obtain from Prof. Loisette's DIS-
COVERIES? A good memory—THE PHYSIOLOGICAL ART OF
NEVER FORGETTING—using none of the "Links," "Pegs."
" Localities," or "Associations" of Mnemonics. Lost memories re-

stored—the worst made good, and the best better. Any book learned irt

one reading. Prospectus POST FREE giving opinions of Mr.
RICHARD A. PROCTOR, Dr. ANDREW WILSON, and others
who have studied the System. A Day Class in Never Forgetting and
for Cure of Mind-Wandering commences every Monday at 3 p.m. An
Evening Class every Tuesday at 8 p.m. Lectures in Families of the
Nobility; also taught thoroughly by POST. Prof. LOISETTE, 37,
New Oxford Street (opposite Mudie's) W.C.

PATERSON & COOPER.
76, LITTLE BRITAIN, LONDON, E.G.

Electric Light and Power and Telephone Engineers.
New Electric Light Catalogue, post free \s-

PATERSON & COOPER beg to give notice that they have disposed of
the Philosophical, Educational, and Experimental Part of their Business to

Messrs. J. andT. MAYFIELD, 41. Queen Victoria Street, E.G.

SCIENCE AND ART DEPARTMENT
50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the
Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, iSr^c,

38, WHISKIN STREET, LONDON, E.G. (over Quarter of a Century).

C. D. AHRENS.
PRISM WORKER AND PRACTICAL OPTICIAN,

36, GREAT RUSSELL STREET, LONDON, W.C.

SPECIAL NOTICE—See the New Polarising Prism.

Can be used over any A & B Eyepiece. Strongly recommended for Lantern
Work; will take in any Object. Also seethe New Erecting Microscope.
Any Object-Glass and any Eyepiece can be used with it. It is the only way
of seeing the Objects in their right shape and form. Maker of the Largest
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., &c.,
&c., and for Frank Crisp, Esq., LL.B., B.A., &c., &c.

Trade supplied with Prisms.

HOW & CO.'S

Geological Transparencies for the Lantern.
Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKh-T MICROSCOPE LAMP. 8j. f>d.

MICRO-PETROLOGY.—Sections of Pitchstones. Obsidians, Granites,

Syenites. Diorites, Gabbros, Doleriles, Basalts, Tachylites, I'rachytes,

Andesites, Porphyrites, Rl ynlites. Lavas. Ashes, Gneiss, Schists, Lime-
stones, &c., price \s, td, each,

JAMES HOW & CO.. 73, Fakringdon Street, London.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Uroglena volvox, with drawing
and description. He has also sent out Paludicella Ehrenbergi, Syncoryne
frutescens, Melicerta ringens, Rhinops vitrea, Conochilus volvox, Hydro-
dictyon utriculatum, Volvox globator with Notommata parasita, Lophopus
crystallinus ; also Amceba, Vorticella, Hydra, Crayfish, and other Specimens
for (Huxley and Martin's) Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubesin course oJSijc Months for Subscription 0/ £1 is..

or Twelve Tubes /or 105. fid.

Portfolio of Drawings, Ten Parts, is. each.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

out, in the special manner so well known to "
'

patrons.
s. d.

Plumularia similis (post-free) 2 8

Also, quite new ;

—

Gorgonia verrucosa (polype stained) .,, 22
Podalims typicus (Spectre Shrimp) ., 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER.

LANTERN READINGS.—DISSOLVING
VIEWS.

THE NEW QUADRUPLICON.
New Season, 1884 and 1885.—Popular Subjects for this Season.

The Channel Islands—The War in the Soudan—The River Thames-
Devonshire Scenery—Hereford and the River Wye—The English Lakes-
London Poor and How They Live—Egj'pt and the Nile Expedition—Nor-
way—The Lifeboat—The Signal Box—The Maids of Lee—Poor Pa's

Trousers—Shadows on the Blinds, &c.
The largest and newest Stock of Lanterns and Slides, Scientific and

General, on Hire and Sale in this country at the Lowest Prices.

E. MARSHALL, 78, Queen Victoria Street, London, E.C.

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching.
Catalogues Post free.

MINERALOGY AND GEOLOGY.
Mr. HENSON'S Latest Arrivals are :—
Very Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON,

;i inches long, i\ square ; BERYLS, DIOPTASE, UWAROWITE,
WALUEWITE, NATIVE SILVER, HERDERITE, Very Bkilliant
RUTILES, CHALCOSIDERITE. and N.\TIVE COPPER, Corn-

wall; POLISHED JADE and GREEN AVENTURINE. GROUPS
and SINGLE CRYSTALS of STIBNITE, Japan; "SHERRY-
COLOURED TOPAZES, Siberia.

A Large Series o.' ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Application Hammers. Chisels, and Hammer Strapj.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON,

Opposite Norfolk Street.

FOR THE STUDY OF COMPARATIVE
ANATOMY.—Marsupial An ma!s of both Se.ves, preserved in Spirits

of Wine. For price and particulars apply 10 the Importer, .A. H.

Jamrach, 355. East India Road, London, E.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Scienci

and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.

New and Rare Minerals constantly arriving from all parts for selection o

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS ;

The Largest Variety in England.

New Catalogues and Lists on application to—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.
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AMATEUR PHOTOGR

MANUFACTURERS OF PHOTOGRAPHIC DRY
PLATES, COLLODIONS, VARNISHES, AND CHEMICALS,

Have REMOVED their London Store

From WATLING STREET,

31 FARRINGDON STREET,
(Adjoining MARCUS WARD, & CO.)
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HEAD OFFICE :—
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MEMORY and SUCCESS.—What contri-
butes to success? A good memory.—What causes failure in life? A
poor memory.—What can all obtain from Prof. Loisette's DIS-
COVERIES? A good memory—THE PHYSIOLOGICAL ART OF
NEVER FORGETTING—using none of the "Links," "Pegs."
** Localities," or "Associations" of Mnemonics. Lost memories re-

stored—the worst made good, and the best better. Any book learned in
one reading. Prospectus POST FREE giving opinions of Mr.
RICHARD A. PROCTOR, Dr. ANDREW W^ILSON, and others
who have studied the System. A Day Class in Never Forgetting and
for Cure of Mind-Wandering commences everj' Monday at 3 p.m. An
Evening Class every Tuesday at 8 p.m. Lectures in Families of the
Nobility; also taught thoroughly by POST. Prof. LOISETTE, 37,
New Oxford Street (opposite Mudie's) W.C.

THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

APPOINTMENT OF PROFESSOR OF MINING.
The Council Invite Applications, on or before JUNE 24 next, for the

above appointment, which is now vacant.

By a Resolution of the Council, Candidates are especially requested to

abstain from canvassing.
Information as to the Terms and Conditions of the Appointment will be

forwarded on application to

GEORGE H. MORLEY, Secretary.

OPEN SCHOLARSHIPS in NATURAL
SCIENCE of the value of iJioo and £(:o are awarded annually in

OCTOBER at St. Thomas's Hospital Medical School, Albert Embank-
ment, S.E.

For particulars apply to Mr. G. Rendle, Medical Secretary.

W. M. ORD, Dean.

[All Rights are Reserved

THE BEST BINOCULAR MADE IS

BROWNING'S PANERGETIC.

The superior performance of iliis celebrated Binocular is

acknowledged. This year its optical magnifying power has

been increased, and the price has been reduced from £s, \os.

to £l xos.

An Illustrated Descriptive List of Binoculars sentfree.

63, STRAND, LONDON, W.C.

NEGRETTI AND ZAMBRA,
SOLE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

NEGRETTI
ZAMBRA,

Instrument Makers
TO THE Queen,

HOLBORN VIADUCT.

Branches :—45) Comhill

;

122, Regent Street, Londoa.

Ihustrated Description Post Free.

^ NEGRETTI & ZAMBRA'S
Large Illustrated Catalogue

120c Engravings,

^^^̂ Price 5*. td.
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ZOOLOGICAL SOCIETY OF LONDON.
DAVIS LECTURES, 1885.

A Series of Lectures upon Zoological Subjects will be given in tbe Lecture-
Room in the Society's Gardens, in the Regent's Park, on Thursdays at
Five p.m., commencing June 4.

Date Subject
'

Lecturer
Thursday, June 4 ... Rhinoceroses and their \ Prof. Flower, LL.D.,

Extinct Allies / V.P.R.S.
„ ,, II ... ."^pcs and Lemurs Dr St. Geo Mivart,

F.R.S.
„ „ 18 ... The Structure of the Swan Prof W. K Parker,

F.R..S.

„ ,, 25 ... The Domestic Cat J. E. Harting, Esq.,
F.L.S.

,, July 2 ... Recent Advances in Zoology Prof F. Jeffrey
Eeli., M.A.

„ „ 9 ... The Ancestors of Birds ... F. E. Beddard, Esq.,
M.A.

„ „ 16 ... The Animals of New 1 P. L. Sclater, Esq.,
Guinea / F.R.S.

These Lectures will be free to Fellows of the Society and their friends, and
to other Visitors to the Gardens.

P. L. SCLATER, Secretarj'.

UNIVERSITY COLLEGF, BRISTOL.
GILCHRIST SCHOLARSHIP.

A SCHOLARSHIP of the v.alue of £50 annually, tenable for THREE
YEARS, will be awarded at this College in September 18S5, on the results
of the June matriculation examination of the UNI-
VERSITY OF LONDON. Candidates must send in their names for
approval to the Principal on or before June 10.

For further information apply to

ALFRED E. STOCK, Registrar.

ROYAL GEOGRAPHICAL SOCIETY.
The Anniversary- Meeting will be held (by permission of the Chancellor

and Senate) in the Hall of the University of London, Burlington Gardens,
on MONDAY, June 8, at half-past 2 p.m., the Right Hon. Lord Aberdake,
President, in the Chair.
The Dinner will take place at Willis's Rooms, King Street, St. James's,

at 7 p.m. on the same day.
The Right Hon. Lord Aberdare, President, in the Chair.
Dinner Charge, 21s., payable at the door ; or Tickets may be had and

Places taken at i, Saville Row, Burlington Gardens, up to noon on Saturday,

The Friends of Fell m nble to the Dii

TUATERA LIZARDS!!
{Spkenodon punclatuin, Sclater)

;
{Hattcria pumtata,

Gray).

FOR THE STUDY OF COMPARATIVE
ANATOMY.

This Reptile, which differs in s me important structural characters from
every other known Saurian, and in its osteolngy is the most Bird-like of
extant Lizards, wds first described and figured by Dr. Gray under the name
of Hatteria punctata, and has been generally designated so till lately, when
(as Mr. Sclater infrms us) "it was most frtunately discovered that the
generic term of Sj-henodon had been previously applied to a Specimen of its

Skull in the Museum of the College of Surgeons." This term has acc.jrd-
ingly been substituted for Hatteria, which Mr. Sclater denounces as "vile
and barbarous."

N. B.—The Luatera Lizards may either be had AKve or Preserved in
Spirits of Wine.
For Particulars of Price, &c., apply to

A. n. JAMRACH,
355, East India Road, London, E.

SIX PRIZE MEDALS
AWARDED FOR GEOL'jGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS :

The Largest Variety in England.
New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

BOOKS (Secondhand), Miscellaneous, Re-
mainders. &c —C. HERBERT. English and Foreign Bookseller, 319,
Goswell Road, London, E.G. Catalogue free on receipt of two stamps.
Libraries, Old Books, and Parchment purchased.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLDMEDALawardedattheFISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Paludicella Ehrenbergi, with
drawing and description. He has also sent out Syncoryne frutescens,
Lophopus crystallinus, Stephanoceros Eichornii, Melicerta ringens, Cono-
chilus volvox, Asplanchna priodonta, Hydatina senta, Volvox globator,
Spirogyra; also Amojba, Vorticella, Hydra, Crayfish, and other Specimens
for (Huxley and Martin's) Biological Laborator>' work.
Weekly Announcements will be made in this place of Organisms T. B , is

supplying.

Specimen Tube, One Shilling, post free.

Tioenty-six TubesiJt course o/Six Months forSubscri/'tiov 0/ £j ij.,
or TivelveTtihes /or 10s. 6d.

Portfolio of Drawings, Ten Parts , i j. each

.

G. CALVER has received HIGHEST
AWARD for " Excellence and Improvements" in Reflecting Telescopes
exhibited at the International Exhibition, London.— Descriptive Cata-
logues, twelve stamps.

G. CALVER, F.R.A.S., Widford, Chelmsford.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

out, in the special manner so well known to his numerous patrons.

Plumularia similis (post-free) 2 8

Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ., 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER.

LANTERN READINGS.—DISSOLVING
VIEWS.

THE NEW QUADRUPLICON.
New Season, 1084 and 1885.—Popular Subjects for this Season.

The Channel Islands—The War in the Soudan—The River Thames-
Devonshire Scenery—Hereford o.nd the River Wye—The English Lakes-
London Poor and How They Live—Egypt and the Nile Expedition—Nor-
way—The Lifeboat—The Signal Box—The Maids of Lee—Poor Pa's

Trousers—Shadows on the Blinds, fee.

The largest and newest Stock of Lanterns and Slides, Scientific and
General, on Hire and Sale in this countrj' at the Lowest Prices.

E. MARSHALL, 78, Queen Victoria Street, London, E.G.

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. EUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching.
Catalogues Post free.

MINERALOGY AND GEOLOGY.
Mr. HENSON'S Latest Arrivals are :—
Very Fine DOUBLY-TERMINATED CRYSTALS of ZIRCON,

l\ inches long, x\ square ; BERYLS, DIOPTASE, UWAROWITE,
WALUEWITE, NATIVE SILVER, HERDERITE, Very Brilliant
RUTILES, CHALCOSIDERITE, and NATIVE COPPER, Corn-
wall ; POLISHED JADE and GREEN AVENTURINE- GROUPS
and SINGLE CRYSTALS of STIBNITE, Japan; "SHERRY"
COLOURED TOPAZES, Siberia.

A Large Series 01 ROCKS, also MICROSCOPIC SECTIONS of the

Lists on A/>plicafion Mammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON,

Opposite Norfolk Street.

SCIENCE AND ART DEPARTMENT
so PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the

Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, &=€.,

38, WHISKIN STREET, LONDON, E.G. (over Quarter of a Century).
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Of Nature tnis's the

" To the solid groiinJ

hid which builds for aye.' -Wordsworth

No. 814, Vol. 32] THURSDAY, JUNE 4, 1885 [Price Sixpence

Registered a; a Newspaper at the Ge

NOTICE.

NATURE
Of June ii, containing the

INDEX
Volume XXXI., will form a Double Number,

Price One Shilling.

Office :—29, BEDFORD STREET, STRAND.

AMATEUR PHOTOGRAPHY.
MARION'' S Britannia Dry Plates are the Best and

Cheapest.
MARION'S Fhotograpliic Outfits. The I-argest and Best

Selection for the Tourist, Artist, Eicylist, Military Man, and others.

Special Outfits for Beginners. Price for Complete Set,
from 4V. and upwards.

MARION'S Academy Camera.
MARION'S Miniature Camera.
MARION'S Registered VTashing Apparatus.
MARION'S Rectilinear and Portrait Iienses.
MARION'S Ready Sensitised Paper.
MARION'S Instantaneous Shutters,
MARION'S Enlarging Apparatus and Magic Iiantern
MARION'S Best French IVIounts.
MARION'S Self-Adjusting Rolling Press and Burnisher.
MARION'S Practical Guide to Photograph!'. Second Edi-

tion, Reused and Enlarged, giving clear and precise Instructions for

Learning and Practising Photography. Price zj. 6tt. post free.

Free Iiessons in Photography to Purchasers.—Marion and
Co. have erected a Gallery in Soho .Square, specially for gi\in[; Lessons.

Printing from Amateurs' Negatives, Enlarging.
MARION'S Alpha Paper Prints by Gaslight in One

Minute. '1 he printia.a l>ro'-':ss ufihc future. Sample p.i. l.ct ;r

Photographs Mounted, Arranged, & Bound intoVolumes.
Chemicals, Mounts, Albums, Scrap Books.

PRICED LIST FREE OX ArPLlCATIO.W

MARION & Co., 22 & 23, Soho Square, London.
SHOW ROOM—GROUND FLOOR.

MEMORY and SUCCESS.—What contri-
bates to success? A good memory.— What causes failure in life? A
poor memory.—What can all obtain from Prof. I.oisette's DIS-
COVERIES? A good memory—THE PHYSIOLOGICAL ART OF
NEVER FORGETTING—using none of the "Links," "Pegs."
"Localities," or "Associations" of Mnemonics. Lost memories re-
stored—the worst made good, and the best better. Any book it'arned in
,?7!€ reading. Pnspectus POST FKEE giving opinions of Mr
RICHARD A. PROCTOR, Dr. ANDREW WILSON% .and others
who have studied the System. A Day Class in Never Forgetting and
for Cure of Mind-Wandering commences every Monday at 3 p.m. An
Evening Class every Tuesday at 8 p.m. Lectures in Families of the
Nobility; also taught thoroughly by POST. Prof. LOISETTK, 37,New Oxford Street (opposite Mudie's) W.C.

BROWNING'S BINOCULARS.

THE "ECONOMICAL" FIELD GLASS
This Binocular has achromatic obje

sliding shades to shelter the object-gla

solid leather sling case, price ^i 5s., s

Illustrated Catalogue of Binoculars postfree.

JOHN BROWNING, 63, STRAND, LONDON, W.C.

"negretti and zambra,
SOLE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

N EG R ETTI
ZAMBRA,

Instrument Makers
TO THE Queen,

HOLBORN VIADUCT.

Branches :—45, Cornhill

;

122, Regent Street, London.

Illustrated Description Post Free.

NEGRETTI & ZAMBRA'S
Large Illustrated Catalogae.

6do Pages,

I2Q0 Engravings,

Price 5 J. td.
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ROYAL GEOGRAPHICAL SOCIETY.
The Anniyersao- Meeting will be held (by permission of the Chancellor

and Senate) in the Hall of the University of London, Eurlington Gardens,
on MONDAY, June 8, at half-past 2 p.m., the Right Hon. Lord Aberdake,
President, in the Chair.
The Dinner will take place at Willis's Rooms, King Street, St. James's,

at 7 p.m. on the same day.
The Right Hon. Lord AnERD.-iRE, President, in the Chair.
Dinner Charge, 21^., payable at the door ; or Tickets may be had and

Places taken at i, Saville Row, Burlington Gardens, up to noon on Saturday,

The Friends of Fellows are .idmissible to the Dinner.

SWINEY LECTURES ON GEOLOGY.
Dr. R. H. TRAQUAIR, F.R.S., F.G.S., will deliver a Course of Twelve

Lectures on "BIRDS .ind MAMMALS, especially in RELATION to
their FOSSIL FORMS," in the British Museum (Natural History), Crom-
well Road). Commencing MONDAY, June 15, at 4 p.m., and to be
continued each succeeding MONDAY. WEDNESDAY, and FRIDAY
concluding on FRIDAY, July 10, 1885.

) the Course. Free.

HUDDERSFIELD TECHNICAL
SCHOOL and MECHANICS' INSTITUTE.
The Governors will shortly appoint a Professor of Physical Science and

Mathematics. Salary £,2%o per year. Intending Candidates should apply
to the Secretary for a statement of duties and other particulars.
Applications must be sent in on or before WEDNESDAY, June 17.

AUSTIN KEEN, Secret.iry
Dated May 27, 1885

MUSEUMS OF NATURAL HISTORY.
Papersby HENRY H. HIGGINS, Liverpool. Sent by Post frc- to
the limits of the Penny Post. SYNOPSIS of an ARRANGEMl.NT
ofINVERTEBR.^TK ANIMALS, u. erf. MUSEUMSofNATUR\L
HISTORY, IS. yl. MUSEUM TALK about ANIMALS that have
no BONES, 3rf.

Address T. Mooke, Curator, Free PublicMuseum, Liverpool.

MUSEUMS AND COLLECTORS.
Mr. DAMON, of WEYMOUTH, will forward an

abridged Catalogue of his Collections in Natural History
Objects, including RECENT SHELLS (Foreign and
British), FOSSIL REMAINS, MINERALS, ROCKS
MARINE ZOOLOGY, &c., &c., &c.

HOW & CO.'S
Geological Transparencies for the Lantern.

Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKKT MICROSCOPE LAMP. 81. f>d.

MICRO-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites,
Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes,
Andesites, Porphyrites, Rhyolites, Lavas. Ashes, Gneiss, Schists, Lime-
stones, &c.. price ij. 6d, each.

JAMES HOW & CO., 73, Farringdon Stkket, London.

PATERSON & COOPER.
76, LITTLE BRITAIN, LONDON, E.G.

Electric Light and Power and Telephone Engineers.

New piectric Light Catalogue, post free ij.

PATERSON & COOPER beg to give notice that they have disposed of
the Philosophical, Educational, and E.\perimental Part of their Business to
Messrs. J. and T. MAYFIELD, 41, Queen Victoria Street, E.G.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to .Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS;
The Largest Variety in England.

New Catalogues and Lists on application to

—

james r. gregory,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

BOOKS (Secondhand), Miscellaneovis, Re-
mainders, &c.—c. HERBERT, English and Foreign Bookseller, 319.
(ioswell Road, London, E.C. Catalogue free on receipt of two stamps.
Libraries, Old Books, and Parchment purchased.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

TIIOMA.S BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Notanimata brachionus, with
drawing and description. He has also sent out Syncoryne frutescens,

-

Paludicella Ehrenbergi, Lophopus crystallinus. Stephanoceros Eichornii,
Melicerta ringens, Asplanchna priodonta, H ydatina senta, Holopedium
gibberna, Volvox globator, Spirogyra ; also Amoeba, Vorticella, Hydra,
Crayfish, and other Specimens lor (^Huxley and Martin's) Biological Labora-
torv work.
WeeklyAnn>uncementswiIl be made in this place of Organisms T. B. i?

supplying.

Specimen Tube, One Shilling, post free.

Tiventy-six T^iba iw conrs.e ojSJx Months for SuhscHption 0/ 1

1

:our&€ ojSix Months for.

or Tmeive Tubes /or 10s. 6

Portfolio of Drawings, Ten Parts, . each.

G. CALVER has received HIGHEST
award for " Excellence and Improve
exhibited at the International Exhibiti

logues, twelve stamps.

G. CALVER, F.R.A.S., Widford, Chelmsford.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

out, in the special manner so well known to his numerous patrons.

Plumularia similis (post-free) 2 8

Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ,, 1 2

EDWARD WARD, 249, OXFORD STREET, MANCHESTER.

LANTERN READINGS.—DISSOLVING
VIEW^S.

THE NEW QUADRUPLICON.
New Season, 1884 and 1SS5.—Popular Subjects for this Season.

The Channel I slands—The War in the Soudan—The River Thames-
Devonshire Scenery—Hereford and the River Wye—The English Lakes

—

London Poor and How They Live—Egypt and the Nile Expedition—Nor-
way—The Lifeboat—The Signal Box—The Maids of Lee—Poor Pa's

Trousers—Shadows on the Blinds, &c.
The largest and newest Stock of Lanterns and Slides, Scientific and

General, on Hire and Sale in this country at the Lowest Prices.

E. MARSHALL, 78, Queen Victoria Street, London, E.C.

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching.
Catalogues Post free.

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, Xc, &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGETof NATIVE GOLD, WEIGHT 9 oz..

PINK APOPHYLLITE, CHESSYLITE, EMKRALDS on MATRIX.
PYROMORPHITE (very rare for.m). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRVOIDAI. CHALCKDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LAERA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Afl>liciitiou. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLAS^ES.
BLOWPIPE CASES AND .\PP.\RATUS. Catalogues free.

SAMUEL HENSON,
277, .STRAND, LONDON.

Opposite Norfolk Street.

SCIENCE AND ART DEPARTMENT
50 PER CENT. GRANT FOR THE PURCHASE OF STANDARf
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which th.

Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, ^5^'C.,

38, WHISK IN STREET, LONDON. E.C. (over Quartet of a Century .
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CITY AND GUILDS OF LONDON
INSTITUTE.

CENTRAL INSTITUTION.
and Laboratory Instruction for TECHNI-
to be held in the Institute's New Buildings

iTECHNICiL APPLI-

irses of Lecli
CAL TEACHERS and ot

in EXHIBITION ROAD.
I. On the Teaching of GEOMETRY

CAITONS-
By Prof O. Henrici. LL D., F.R S , commencing on Monday, June 22.

II. On the TESTING of M.^IERIALS of CONSTRUCTION,
with some Applications to the DESIGN of MACHINERY—

By Prof W. C. UNWIN, M.I.C.E , commencing on Monday, July 6.

III. On the Teaching of ELECTRICAL ENGINEERING—
By Prof VV. E. Avkton, F.R.S., commencing on Monday, July 20.

Courses 11. and III., consisting of Lectures and Laboratory Instruction,

will be illustrated by one or more DEMONSTRATIONS in the Inter-

national INVENTIONS Exhibition.

Each of the above Courses will e,xtend over two weeks, from 10 till 5 daily,

Saturdays e-xcepted.

IV. CARRI-\GE BUILDING—
Three Lectures by G. A. Thkupp, Esq., on June 29 and 30, and July 2, at

v. PLUMBING—
Four Lectures, with Demonstrations, by W. R. M.\GUiRE, Esq., on July

6, 7, 9, and 10, at 7 p.m.
Registered TEACHERS of the Institute may, on application to the

Director, be admitted to any of these Courses without payment of fees.

For further details, and for Syllabuses of the several Courses, apply at

Gresham College, E.C., or at E.xhibition Road, S.W.
PHILIP M.4GNUS, Director and Secretary.

HUDDERSFIELD TECHNICAL^
"

SCHOOL and MECHANICS' INSTITUTE.
The Governors will shortly appoint a Professor of Physical Science and

Mathematics. Salary ^^250 per year. Intending Candidates should apply
to the Secretaky for a statement of duties and other particulars.

AppKcations must be sent in on or before WEDNESDAY, June r?.

AUSTIN KEEN, Secretary

Dated May 27, 1S85

SANITARY CONGRESS AND
EXHIBITION.

The Sanitary Institute of Great Britain will hold its Eighth Cungress at
Leicester on SEPTEMBER 22 and following days.

The Council invite Papers on Subjects connected with Sanitary Science.
Full particulars as to the conditions under which Papers are accepted can

be obtained on applicatitn to the Secretary.
The Health Exhibition, including Sanitary Apparatus and Appliances, will

be held at the same time, and details are ready for distribution, 74A,
Margaret Street, London, W.

E. WHITE WALLIS, Secretary.

WANTED an ASSISTANT for EXPERI-
MENTAL RLSKARCH. Must have good knowledge of Chemistry
nd Phys;cs. Address, stating Qualifications and Salary required,

* " ,29. Bedford Street, Strand.

GEOLOGICAL and other WORKS, Part of
the LIBRARY of a deceased Professor, to be disposed of by Private

Treaty.—Address Geology, care of Willing's .-Advertising OtHces,

125, Strand, W.C.

ICROSCOPIC OBJECTS FOR HIRE,
Histological, Botanical, Geological, by the best Mounters. Let
out on most moderate terms. Particulars of B. Wells, Dalmain
Road, Forest Hill. [302M
PATERSON & COOPER,

76, LITTLE BRITAIN, LONDON, E.G.

Electric Light and Power and Telephone Engineers.

New Electric Light Catalogue, post free ij.

PATERSON & COOPER beg to give notice that they have disposed of

the Philosophical, Educational, and Experimental Part of their Business to

Messrs. J. and T. MAYFIELD, 41. Queen Victoria Street, E.G.

six PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science

and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly a living from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS :

The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Cha:togaster Limnaei, with

drawing and description. He has also sent out Leptodora hyalina, Lo-

phopus crystallinus, Paludicella Ehrenbergi, Spongilla fluviatilis, Syncoryne
frutescens, Clava squamata, Cordylophora lacustris, Notommata brachionus,

Asplanchna Ebbesbomii, Nais hamata, Hydrodictyon utriculatum ; also

Hydra, Vorticella, J^moeba, Crayfish, and other Specimens for (Huxley and
Martin's) Biological Laboratory work.
Weekly Announcements will be made in this place of Orgaoisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twrnty-six Tubes in course o/Six Months for Subscriftion of .61 li
,

or Twelve Tubes /or loj. (,d.

Portfolio of Drawings, Ten Parts, ij. each.

NOTICE OF REMOVAL.
F. G. CUTTELL, 49, Bedford Stree

&c. to H.M. Geological Survey, &c , beg;

July I next his .address will be

30, BERNARD STREET, W.
In consequence of removal, several Rock-Cutting Machines are for

disposal, at reduced prices.

HOW & CCS
Greological Transparencies for the Lantern.

Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. 8j. td.

MICRU-PETROLOGY.—Sections of Pitchstones, Obsidians, Granites,

Syenites. Diorites, Gabbros, Dolerites. Basalts, Tachyhtes, Irachytes,

\.ndesites, Porphyrites. Rhyolites, Lavas. Ashes, Gneiss, Schists, Lime-

stones, ."'x.. price \s. 6d. each,

JAMES HOW & CO., 73, Farringdon Street, London.

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE .MINE-

RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGETofN.\TIVE GOLD, WEIGHT 9 oz.,

PINKAP IPHYLLITE, CHESSYLITE, EMERALDS on M.\TRIX,
PYROMORPHITE (verv rare form). CERUSSITE, CRVSTALL-
ISED MALACHITE, and BOTRYOIDAL CHALCEDON\, ME-
TEORIC IRONS and STONES. POLISHED AG-ATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Application. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND .A.PPAR.ATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

SCIENCE AND ART DEPARTMENT
50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the

Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, &'c.,

38, WHISKIN STREET, LONDON, E.G. (orer Quarter of a Century).

G. CALVER has received HIGHEST
AWARD for " Excellence and Improve
exhibited at the International Exhibiti

logues, twelve stamps.

G. CALVER, F.R.A.S., Widford, Chelmsford.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

out, in the special manner so well known to his numerous patrons.

(post-free) a 8

..... in Reflecting Telescopes
London.— Descriptive Cata-

Plumularia similii

Also, quite new :

—

Gorgonia verrucosa (polype stained)

Podalirus typicus (Spectre Shrimp)

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. I503
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NA TURE [yune 18, 1885

VICTORIA UNIVERSITY.
UNIVERSITY COLLF.GE, LIVERPOOL.

PROFESSORSHIP OF ENGIXEERTNG.
Applications are invited for a new Chair of Engineering, Salary ^^375

a Year, together with two-thirds if the Fees derived from Students. The
Professor will be required to commence work at the beginning of OCTOBER

Applications wiih Copies ofTestimmals to be sent not later than JULY 5
to the College Registrar, who will --upply full particulars on inquiry.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.
An ASSISTANT LECTURFR in MATHEMATICS will be AP-

POINTED in SEPTEMBER (Stipend, £ioo per annum). Candidates
must send in applications, with testimonials and references, not later than
AUGUST 27.

For further information apply to
Cardiff, June ij, 1885. IVOR JAMES, Registrar.

UNIVERSITY COLLEGE, BRISTOL.
PROFESSORSHIP OF EXPERIMENTAL PHYSICS.

DEMONSTRATORSHIP OF EXPERIMENTAL PHYSICS.

The COUNCIL invite Applications for the Chair of Experimental
Physics ; Salary /300, with a Share of the Students' Fees. Also for the Post
of Demonstrator ; Salary £,-j^. Applications, with Testimonials, to be sent
not later than JUNE 25.

For further information apply to

ALFRED E. STOCK, Registrar.

CITY AND GUILDS OF LONDON
INSTITUTE.

CENTRAL INSTITUTION.
Summer Courses of Lectures and Laboratory Instruction for TECHNI-

CAL TEACHERS and others to be held in the Institute's New Buildings
in EXHIBIIION ROAD.

I. On the Teaching of GEOMETRY in its TECHNICAL APPLI-
CAIION.S—

By Prof O. He,\kici, LL.D., FR.S., commencing on Monday, June 22.

II. On the TESTING of M.MERIALS of CONSTRUCTION
with some Applii ations to the DESIGN of M.^CHINERY—

By Prof. W. C. UNWIN, M.I.C.E , commencing on Monday, July 6.

III. On the Teaching of ELECIRICAL ENGINEERING—
By Prof. W. E. AYr,TON, F.R.S., commencing on Monday, July 20.

Courses 11. and III., consisting of Lectures and Laboratory Instruction,
will be illustrated by one or more DEMONSTRATIONS in the Inter-
national INVENTIONS Exhibition.
Each of the above Courses will extend over two weeks, from 10 till 5 daily,

Saturdays excepted.
IV. CARRIAGE BUILDING—

Three Lectures by G. A. Thrupp, Esq., on June 29 and 30, and July 2, at

v. PLUMBING—'
Four Lectures, with Demonstrations, by W. R. Maguire, Esq., on July

6> 7t 9, ^nd 10, at 7 p.m.
Registered TEACHERS of the Institute may, on application to the

Director, be admitted to any of thf se Courses without payment of fees.
For further details, and for Syllabuses of the several Courses, apply at

Gresham College, EC, or at Exhibition Road, S.W.
PHILIP MAGNUS, Di r and Secretary.

WANTED, ARTICLES for PERIODICAL
J. A. C, PresfordBet any, Geology,

;e, Derrington,

HOW & CO.'S
Geological Transparencies for the Lantern,

Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. 81. 6d.
MICRO-PETROLOGY.—Sections of Pitchslones, Obsidians, Granites,

Syenites, Diorites, Gabbros, Dolerites. Basalts, Tachylites, Trachytes,
ndesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime-

es, &c.. price is. 6d. each.

"T'^MES HOW & CO.. 73. Farringdon Strket, London,
Co7y

Circulars, Flans, Shetcbes, Music in attractive

AU (Litho,c;rai..hi,) Style by the

19 COPYIST.Black, Red, :&c.

refictuctd, Circulars
.,^ ^^ ,,,j handwriting: is faithfully

Ordinny r>rsand nuidi..,^^
.ircctive than by any other f^sum

The AUTOCOPYll,! "^^''^ worked by a lad. See it.

72, L- ndon W.h1I, London.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDAL awarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM.

who has last week sent to his subscribers Chtetogaster Limna;i, witti

drawing and description. He has also sent out Leptodora hyalina, Lo-
phopus crystallinus, Paludicella Ehrenbergi, Spongilla fiuviatilis, Syncoryne
frutescens, Clava squamata, Cordylophora lacustris, Notommata brachionus,

Asplanchna Ebbesbornii, Nais hamata, Hydrodictyon utriculatum ; also

Hydra, Vorticella, Amceba, Crayfish, and other Specimens for (Huxley and
Martin's) Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B is

supplying.

Specimen Tube, One Shilling, post free.

Tiventy-six Tubes in course o/Six Months for Subscription 0/ £.1 jj ,

or Twelve Tubes for \os. 6d.

Portfolio of Drawings, Ten Parts, ij. each.

MINERALOGY AND GEOLOGY.
PROFESSORS. COLLECTORS and VI.51T0RS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGETofNATIVE GOLD, WEIGHT 9 oz.,

PINK AP.1PHYLLITE, CHESSYLITE, EMERALDS on MATRIX,
PYROMORPHITE (very rare form). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Apflkatwn. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
~ BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

SANDEKSON & Co.,
Sole Inventors of the Solid CopperTape

LIGHTNING CONDUCTOR
In Continuous Lengths, without Joints, as supplied by themto HerMajestj's
Government and the Colonies ; the Italian Government, the Argentine Rt-
public, and other Foreign Governments ; the Royal Courts ofJustice, Stranc*,

the Houses of Parliament, &c.
The Jury Commission, acting on the Reports of the International Juries of

the Health Exhibition, have awarded a Bronze Medal in Class 26 to Messrs.
Sanderson & Co. for their Solid Copper Tape Lightning Conductors in

Continuous Lengths, without Joints, and of High Conductivity Copper.

LEADENHALL HOUSE. loi, LEADENHALL STREET, E.G.

SECOND EDITION,
G R I

CHEMICAL
F F 1 N ' S

HANDICRAFT.
PRICE 4s. ^d. POST FREE.

A CATALOGUE OF CHEMICAL APPARATUS,
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE.

Demy 8vo, 480 pp , Illustrated with 1,600 Woodcuts.

Most Complete and Cheapest List of Apparatus.

JOHN J. GRIFFIN and SONS, 22, GARRICK STREET,
LONDON, W.C.

C. D. AHRENS.
PRISM WORKER AND PRACTICAL OPTICIAN,

36, GREAT RUSSELL STREET, LONDON, W.C.

SPECIAL NOTICE—See the New Polarising Prism.

Can ce u-ed over any A & B Eyepiece. Strongly recommended for Lantero
Work : will tr ke in any Object. Also see the New Erecting Microscope.

Any Object-Glass and any Eyepiece can be used with it. It is the only way
of seeing the Objects in their right shape and form. Maker of the Largest

Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., &c.,

&c., and for Frank Crisp, Esq., LL.B.. B.A., &c., &c.

Tr ; Pri;
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Iviii NA TURE {June 25, 1885

KING'S COLLEGE, LONDON,
CURATORSHIP OF THE ANATOMICAL MUSEUM.

This Appointment is now vacant. For information apply to

J. W. CUNNINGHAM, Secretarj-.

CITY AND GUILDS OF LONDON
INSTITUTE.

CENTRAL INSTITUTION.
Summer Courses of Lectures and Laboratory Instruction for TECHNI-CAL 1 EACHERS and others to be held in the Institute's New Buildinesm EXHIBITION ROAD.

I. On the Teaching of GEOMETRY in its TECHNICAL APPLI-
CATIONS—

By Prof O. Henrici, LL.D., F.R.S., commencing on Monday, 7une 2-^

II. On the TESTING of MATERIALS of CONSTRUCTION'
"Uhsome Applications to the DESIGN of MACHINERY—

By Prof W
. C. UNWIN, M.I.C.E., commencing on Monday, July 6

III. On the Teaching of ELECTRICAL ENGINEERING—
By Prof. W. E. Aveton, F.R.S., commencing on Monday, July 20.
Courses II. and III., consisting of Lectures and Laboratory Instruction,

will be illustrated by one or more DEMONSTRATIONS in the Inter-
national INVENTIONS Exhibition.
Each of the above Courses will extend over two weeks, from 10 till s daily

Saturdays excepted.
IV. CARRIAGE BUILDING—

Three Lectures by G. A. Thrupp, Esq., on June 29 and 30, and July 2, at

v. PLUMBING— '

Four Lectures, with Demonstrations, by \V. R. MaguiRE, Esq., on July
6, 7, 9, and 10, at 7 p.m.

Registered TEACHERS of the Institute may, on application to the
Director, be admitted to any of these Courses without payment of fees.
For further details, and for Syllabuses of the several Courses, apply at

Gresham College, E.G., or at Exhibition Road, S.W.

PHILIP MAGNUS, Director and Secretarj-.

OPEN SCHOLARSHIPS in NATURAL
SCIENCE of the value of .£100 and lio are awarded annually in
OCTOBER at St. Thomas's Hospital Medical School, Albert Embank-
ment S.E.

For particulars apply to Mr. G. Rendle, Medical Secretary.

W. M. ORD, Dean.

ED^VARD W^ARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles
out, in the special manner so well known to his numerous patrons.

Plumularia similis (post-free) 2 8
Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ,, 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503

PATERSON & COOPER.
76, LITTLE BRITAIN, LONDON, E.G.

Electric Light and Power and Telephone Engineers.

New Electric Light Catalogue, post free i.s.

PATERSON & COOPER beg to give notice that they have disposed of
the Philosophical, Educational, and Experimental Part of their Business to
Messrs. J. andT. MAYFIELD, 41, Queen Victoria Street, E.G.

SCIENCE AND ART DEPARTMENT
so PER CENT. GRANT FOR THE PURCH.\SE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the
Application is to be made supplied by

THOMAS J. DOWNING,
Geologist^ &^€.,

8. WHISKIN STREET, LONDON, E.C. (over QuErterof a Century).

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION

.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
7S, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching.

Catalogues Post free.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM.
who has last week sent to his subscribers Plumatella repens, with drawing
and description.

_
He has also sent out Lejitodora hyalina, Argulus foliaceus,

Argulus coregoni, j\Iacrothri.\ roseus, Moina rectirostris, Lophopus crystal-
Hnus, Spongilla fluviaiilis, Asplanchna Ebbesbornii, Melicerta ringens,
Volvox globator, Hydrodictyon utn'culatum ; also Hydra, Vorticella, Amffiba,
Crayfish, and other Specimens for (Huxley and JIartin's) Biological Labora-
tory work.
Weekly Announcements will be made in this place of Organisms T. B

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tnhes ifi coitrse o/Six Months for Subscription of i^i \s.

or Tiveh'e Tubes /or 10s. (>d.

Portfolio of Drawings. Ten Parts. \s. each

.

ICROSCOPIC OBJECTS FOR HIRE,
Histological, Botanical, Geological, by the best Mounters. Let
out on most moderate terms. Particulars of B. Wells, Dalmain
Road, Forest Hill. [-,02

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz.

PINK APOPHYLLITE, CHESSVLITE, EMERALDS on MATRIX
PYROMORPHITE (very rare form). CERUSSITE, CRYSTALL
ISED MALACHITE, and EOTRYOIDAL CHALCEDONY, ME
TEORIC IRONS and STONES. POLISHED AGATES and LABRA
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists oil Application. Hammers, Chisels, and Hammer Straps-

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARATUS. Citalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS;
The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London

Established 27 Years in London.

HOW & CO.'S

Geological Transparencies for the Lantern.
Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
and MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. Zs. id.

MICRO-PETROLOGY.—Sections of Pitchstones. Obsidians, LrEniles,

Syenites, Diorites, Gabbros, Dolerites, Basalts, Tachylites, Trachytes,

Andesites, Porphyrites, Rhyolites, Lavas, Ashes, Gneiss, Schists, Lime-
stones. &c.. price u. 6d. each.

JAMES HOW & CO.. 73, Farringdon Strbbt, London.

Copy your Circulars, Plans, Sketches, Music in attractive

(Lithographicl Style the

AUTOCOPYIST.
Black, Red, &c. From 201. .'\s the handwriting is faithfully

reproduced. Circulars are more effective than by any other sysuiu

Ordinary pens and fluid ink used ; easily worked by a lad. See it.

The AUTOCOPYIST CO., 72, London Wall, London.

BOOKS (Secondhand), Miscellaneous, Re-
mainders. &c —c. HERBERT. English and Foreicn Bookseller, 31c.

Goiwell Road, London, E.C. Catalogue free on receipt of two stamps-

Libraries, Old Books, and Parchment purchased.
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NA TURE \7uly 2, 1885

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.

^^."^'^^^^TANT LECTURER in MATHEMATICS will be AP-
POINTED m SEPTEMBER (Stipend, ^100 per annum). Candidates

. ,.„j ._ appliiations, with testimonials and references, not later thanAUGUST
For further
Cardiff, Jun

nformation apply t

IVOR JAMES, Regis

THE YORKSHIRE COLLEGE, LEEDS.
APPOINTMENT OF PROFESSOR OF CHEMISTRY.

The Council invite applications for the Chair of Chemistiy to be vacated
by Dr. Thorpe, F.R.S., on September 30. Applications will be received up
to July 14. and should be accompanied by Six Testimonials, and by the
names of Three Referees. Further information may be obtained from the
Secretary.

MINERALS AND STONE
IMPLEMENTS.

Its and theMR. BRVCE-WRIGHTbegstocalltheat
Public to his large Series of

MINERALS AND STONE IMPLEMENTS,
from which single specimens can be selected.
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards.

N.B.—These Collections obtained the Prize Medal, 1862.

GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION.

BRYCE-WRIGHT,
Mineralogist and Expert in Precious Stones,

204, REGENT STREET, LONDON, W.

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT q oz.,

PINKAP-IPHYLLITE, CHESSYLITE, EMERALDS on MATRIX,
PVROMORPHITE (very rare form). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Afplication. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPAR.'VTUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
nd Art Department, and used by all Lecturers and Teachers in

New and Rare Minerals
Gr.

: from all parts for selently arri.

Single Spec:

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

On the 1st of every Month, price Sixpence.

THE ENTOMOLOGIST:
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY.

Edited by John T. Carrington,

With the Assistance of

Frederick Bond, F.Z.S. I John A. Power, M.D.
Edward A. Fitch, F.L.S.

I J. Jenner Weir, F.L.S.
F. Buchanan White, M.D.

Contains Articles by ^vell-known Entomologists on all Branches o( the

Science; on Insects injurious or beneficial to Farm or Garden; Notes on
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly
Lists of Duplicates and Desiderata.
Numerous Woodcut Illustrations, to the printing of which especial

attention is given, and occasional Lithographed and Chromo-Litho-
grai'Hed Plates.

'' SIMPKIN, MARSHALL, & CO., Stationers' Hall Court.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawardedattheFISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM.
who has last week sent to his subscribers Hydrobia ulva;, with spawn and
sketch. He has also sent out Leptodora hyaiina, Argulus foliaceus, Argulus
coregoni, Macrothrix roseus, Moina rectirostris, Lophopus crystallinus,
Plumatella repens, Cordylophora lacustris, Spongilla fluviatilis, Asplanchna
Ebbesbornii, Melicerta ringens. Volvox globator ; also Hydra, Vorticella,

!ba. Crayfish, and other Specimens for (Huxley and Martin's) Biological
Laboratory work.
Weekly .\nnounce

supplying.
ill be 1 this place of Organisms T. B

Specimen Tube, One Shilling, post free.

Twenty-six Tuhesin course oJSix Months for Subscription of i,\ is.,

or Twelve Tubes for loi. bd.

Portfolio of Drawings, Ten Parts, i.r. each.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

out, in the special manner so well known to his numerous patrons.

Plumularia similis (post-free) 2 8
Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ., 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. (503

INTERNATIONAL HEALTH EXHIBITION.
DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teaching

Catalogues Post free.

SCIENCE AND ART DEPARTMENT

50 PER CENT. GRANT FOR THE PURCHASE OF STANDARD
COLLECTIONS AND APPARATUS FOR TEACHING GEOLOGY
AND MINERALOGY. NEW LISTS and FORMS on which the

Application is to be made supplied by

THOMAS J. DOWNING,
Geologist, ^'c,

8, WHISKIN STREET, LONDON, E.C. (over Quarter of a Century).

PATERSON & COOPER,
76, LITTLE BRITAIN, LONDON, E.C.

Electric Light and Power and Telephone Engineers.

New Electric Light Catalogue, post free ij.

PATERSON & COOPER beg to give notice that they have disposed of

the Philosophical, Educational, and Experimental Part of their Business to

Messrs. J. and T. M.WFIELD, 41. Queen Victoria Street, E.C.

LA SEMAINE FRANQAISE : a Weekly
Newspaper and Review in the French Language. Politics, Literatur.

,

Science, Art. Varieties, Notes. Price id., through Booksellers, and i-\

the Railway Bookstalls. Office, 441, Strand. W.C.

LA SEMAINE FRAN^AISE : Journal Frangais pour
I'Angleterre : Politique, Litttfrature. Sciences, Arts. Varidt^s, Nouvellev

et Notes. Un exemplaire par la poste, -z^d. . en timbres poste. Abonnt
ment franco par la poste—un an, tos. lod. ; six mois, ss. ^d. Prix 2a.

chei tous les libraires et aux gares des chemins de fer. On s'abonnt
aux bureaux, 441, Strand, Londres, W.C.

LA SEMAINE FRANgAISE.—"' La Semaine Fran-
^aise ' has been brought out in London for the. benefit of those Englisl

readers who may wish t^ study contempnrary French from all points t i

It<

adofc
rlainly merits

nfiniog the'

-Grapkl
ng to one particular Gallic print

P. 0.0. payable to A. Cristin.

Publisliinff Office, 44'. Strand, W.C.



S^*'^

;^^'''
\

,
i^^^J^'

A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
'

' To the solid ground

Of Nature trusts the mind which builds for aye." -Wordsworth

No. 819, Vol. 32] THURSDAY,



Ixxiv NATURE \7nly% 1885

OWENS COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.

The Council invite applications for Five Berkeley Fellowships of the value
of;£itX) each for the year 1885-S6, to be awarded in one or more of the follon-
ing subjects:—i. Classics. 2. English Language and Literature. 3. History.
4. Philosophy. 5. Pure Mathematics. 6. Applied Mathematics. 7. En-
gineering. 8._ Physics. 9. Chemistry. 10. Biology (including Physiology).
II. Geology (including Palaeontology). The appointments will be made not
on the results of examination, but on evidence of ability to prosecute some
special study or research.
Applications must be sent to the Registrar on or before September 25.
A fuller statement of the conditions of the Fellowships will be forw.irded

on application.

HENRY \V M. HOLDER, M.A., Registrar.

ST. THOMAS'S HOSPITAL
MEDICAL SCHOOL.

An .Appointment of Demonstrator of Physiology and Practical Physiology
will shortly be made. Gentlemen proposing toapply for the post are referred
to Mr. Geokge Rf.ndle, Medical Secretary, St. Thomas's Hospit.il,
S.E.

OPEN SCHOLARSHIPS in NATURAL
SCIENCE of the value of ;£ioo and lio are awarded annually in

OCTOBER at St. Thomas's Hospital Medical School. Albert Embank-
ment, S.E.

For particulars apply to Mr. G. Rendle, Medical Secretary.
W. M. ORD, Dean.

THE YORKSHIRE COLLEGE, LEEDS.
APPOINTMENT OF PROFESSOR OF CHEMISTRY.

The Council invite applications for the Chair of Chemistry to be vacated
by Dr. Thorpe, F.R.S., on September 30. Applications will be received up
to July 14, and should be accompanied by Six Testimonials, and by the
names of Three Referees. Further information may be obtained from the
Secretary.

ASTRONOMICAL REFLECTING TELE-
on Altazimuth Stand, with Solar Eyepiece,
md Achromatic Eyepieces and Terrestrial

s. Price ;C25. Cost upwards of ;£5o.

—

, 63, Strand, London, W.C.

SCOPE, 6! inches dia

a Battery o'f 6 Huygh
Eyepiece, with other 2

Apply to Mr. John B:

A B.A. of TRIN. COLL., CAMBRIDGE,
desires employment. Hcncurs (2nd Class) in Natural Science. 1882.
Subjects : Physiolegv, Comp. Anat., and Chemistry. Apply, E. W. W.,
13, Gargrave Road, Skipton in Craven.

MINERALS AND FOSSILS.
SINGLE SPECIMENS OR COLLECTIONS.

Assoc. R. Sch. Mines Lend.,
M.A. Oxon. and L.S.A. Lond.

Successor to the late R. TALLING.

180, BROMPTON
LONDON, S.^A^.

alk from the Na

ROAD,
,
S. Kensington.

BEST BLACK INK KNOWN.
DRAPER'S INK (DICHROIC).

DIFFERING FROM AN\ THING ELSE EVER PRODUCED.
Writing becomes a pleasurewhen this Ink is used. It has been adoptfd
by the principal Banks, Public Offices, and Railway Companies throughoLt

Ireland.

It writes almostiustantly Full Black.
|

Flows easily from the Pen.
Does not corrode Steel Pens. Blotting-paper maybe applied at the
licleanly to use, and not liable to Blot. | moment of writing.

Can be obtained in London, through Messrs. Barclay & Sons. Farrini -

don Street : W. Edwards, old Change ; V. Newbery & Sons, Newgate
Stiect : J. Austin & Co., Duke Street, Liverpool ; and to be had of all

'Stationers.
BEWLEY & DRAPER (Limited), Dublin.

THE BREWERS' GUARDIAN :

A Fortnightly Paper devoted to the Protection of Brewers' Interest.s.

Licensing, Legal, and Parliamentary Matters.

Review of the Malt and Hop Tkadks ; and Wins and Spirit Trade
Rec"rm.

The Organ of the Country Brewers.

"The Brewers* Guardian** is published on the evenings of every alternate

Tuesday, and is the only journal officially connected with brewing interests.

Subscription, i6j. td. per annum, post free, dating from any quarter-day.

Sinele Copies, \s. each. Registered for transmission abroad.

Offices— .S. Bond Court, Walbroo'*. London. E.C

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDAL awarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM.
who has last week sent to his subscribers Hydrobia ulvse, with spawn and
sketch. He has al.so sent out Leptodora hyalina, Argulus foliaceus, Argulus
coregoni, Macrolhrix roseus, Moina rectirostris, Lophopus crystallinus,
Plumatella repens, Cordylophora lacustris, Spongilla fluviatilis, Asplanchna
Ebbesbornii, Melicerta ringens, Volvox globator ; also Hydra, Vorticella,
Amceba, Crayfish, and other Specimens for (Huxley and Martin's) Biological
Laboratory work.
WeeklyAnnouncementswillbe made in this place of Organisms T. B is

supplying.

Specimen Tube, One Shilling, post free,

Tiuenty-six Tubes in course ofSix Months for Suhscriptio7i 0/ l,i is
,

or Tivelve Tubes for los. 6(f.

Portfolio of Drawings, Ten Parts, ij. each

.

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., S:c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 oz.,

PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATKI.X,
PYROMORPHITE (very rare form), CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRYOIDAL CHALCliDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Amplication, Hammers, Chisels, and Hammer Str.aps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPAR.A.TUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted forTeaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England.

New Catalogues and Lists on application to—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

Plumularia similis (post-free) 2 8

Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ,, 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. (503

INTERNATIONAL HEALTH EXHIBITION.

DIVISION—EDUCATION.

A PRIZE MEDAL AWARDED TO

THOMAS D. RUSSELL,
78, NEWGATE STREET, LONDON, E.G.,

For Geological Collections for Science Teachine

Catahg-ucs Post free.

THE " HANSA,"
Published since 1864 in Hamburg, is the only independent professional paper

in Germany dedicated e.\clusivcly to Maritime Objects. Essays, Critiques,

Reviews, Reports, Advertisements. Strict eye kept upon th'e development

of Maritime Affairs in every respect. Every .second Sunday one Number in

4to at least ; frequent supplements and drawings. Subscription at any time ;

preceding numbers of the year furnished subsequently. Price i2j. for twelve

months. Advertisements 41/. a line widely spread by this paper; considerable

abatement for 3, 6, 12 months' insertion. Business Office : Aug. Meyer and

Dieckmann, Hamburg, Altenvall, 28. Edited by W. von Freeden, M.R..

Hamburg, .Alexander Street, 8.
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BRITISH ASSOCIATION

ADVANCEMENT OF SCIENCE.
22. ALBEMARLE STREET. LONDON, W.

The MEXT ANNUAL GENERAL MEETING will be held at

VBERDEEN, commeocing oo WEDNESDAY, SEPTEMBER 9.

President-Elect.
rhe Right Hon. Sir LYON PLAYFAIR, K.C.B., M.P., Ph.D., LL D..

F.R.S. L. and E., F.C.S.

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re-

minded that, under an arrangement dating frora 1871, the acceptance of
Memoirs, and the days on which they are to be read, are now, as far as
possible, determined by Organising Committees for the several Sections
'r/^rc* the begi?ining- 0/ the Meeting. It has therefore become necessary, in

an opportunity to the Committees of doing justice to the
unications, that each Author should prepare an Abstract
, of a length suitable for insertion In the published Tratisac-

and the Council request that he will send it, togethe

several Coi
of his Men
tiofts of the Associati
with the original Memoir, by book-post, on or before August 12, addressed
thus:—^" General Secretaries, British Association, 22, Albemarle Street.
London, W. For .Section " Authors who comply with
this request, and whose Papers are accepted, will be furnished before the
Meeting with printed copies of their Reports and Abstracts. If it should be

It to the Author that his Paper should be read on any particular
requested to send information thereof to the Secretakies in adays, he i

separate 1

Report;
viduals <

son the Progress of Science, and of Researches intrusted to Indi-
• Committees, must be forwarded to the Secretaries, for presentation

to the Organising Committees, accompanied by a statement whether the
Author will be present at the Annual Meeting.
No Report._ Paper, or Abstract can be inserted in the Report of the Asso-

ciation unless it is in the hands of the Secretary before the conclusion of the
Meeting. T. G. BONNEY. Secretary.

UNIVERSITY COLLEGE, LONDON.

Tiie following Classes meet the requirements of Candidates :
—

Chemistry.—Prof. Williamson, Ph.D., F.R.S.
Experimental Phy.sics.—Prof. G. C Foster, F.R.S.
Zoology.—Prof. Ray Lankester, M.A., F.R.S.
Botany and Vegetable Physiology.—Prof. Oliver, F.R.S., F.L.S.

The Courses of Chemistr\', Practical Chemistry, and Botany enter into
the Ordinary Medical Curriculum.

Prospectuses, including information as to Classes for Matriculation, maybe
obtained from the College, Gower Street, W.C.

TALFOURD ELY, M.A.. Secretary.

RIBBON SECTION CUTTING.
The Cambridge Scientitic Instrument Company have designed a new and

-imple Microtome for cutting continuous Ribbons of Sections of Microscopic
Preparations on the plan first adopted by Mr. Caldwell. The new instru-
:nent has the advantage over the original pattern of dispensing with the
•ndless band altogether, and consequently not only avoiding the trouble
->f lifting the series of Sections from the razor, but also of alljwing them to
fall on to the glass slide in their proper position for mounting. Price of the
Microtome, ^^5 5J.

The Company are appointed Agents for the Microscopes of Zeiss, a supply
)f which is kept in stock.

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,
Cambridge.

BROWNING'S PLATYSCOPIC LENS.

Eugraved R^jlSi.t

A NEW ACHROMATIC COMBINATION,
COMBINING THE DEFINITION OF A MICROSCOPE WITH THB

PORTABILITY OF A POCKET LENS.
" If you carry a small Platyscopic Pocket Lens (which every observer of

Nature ought to do)."

—

Grant Allen in KnowUdge.
The Platyscopic Lens is invaluable to botanists, mineralogists, or ento-

mologists, as it focuses about three times as far from the object as the
Coddington Lenses. This allows opaque objects to be examined easily.

The Platyscopic Lens is made of four degrees of power, magnifying
respectively to. 15, 20, and 30 diams. ; the lowest power, having the largest
field, is the best .idapled for general use.

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames.

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni-
fying either 10, 15, 20, or 30 diameters, iZs. td. each power.

Illustrated description sent free.

JOHN BROWNING. 63. STRAITD. LONDON, W.C.

NEGRETTI AND ZAMBRA,
SOLE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

TTI
ZAMBRA,

Makers

HOLBORN VIADUCT.

Branches :—45, Cornhill

;

122, Regent Street, Lond*B.

Post Free,

NEGRETTI & ZAMBRA'S
e Illustrated Catalogue*

6do Pages,

Engravings.

Pi ice 5*. 6</>
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THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL
DEPARTMENT.

The Councilinvite Applications on or before AUGUST 26, 1885, for the
g above Appointment, the duties of which will commence on OCfOBER 1.

,. Particulars of the Stipend and Conditions will be sent on application to the
0' Secretary, Mr. G. H. Morlev, the Mason Science College, Birmingham,
s to whom all applications for the Appointment should be sent.

J. THACKRAY BUNCE, President of the Council.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.

• An ASSISTANT LECTURER in MATHEMATICS will be AP-POINTED in SEPTEMBER (Stipend, ;£ico per annum). Candidates
must send in applications, with testimonials and references, not later thanAUGUST 27.

For further information apply to
Cardiff, June I2, 18S5. IVOR JAMES, Registrar.

A



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
" To the solid grouna

Of Nature trusts the mind which builds for aye."—Wordsworth

No. 821,



NA TURE {July 23, 1885

UNIVERSITY COLLLEGE. LONDON.
The Session of the Facultj' of Medicine will commence on OCTOBER i.

Introductory Lecture at 4 pm. by Prof. E. \. Schiifer, F.R..S.
The Examinations for the Entrance Exhibitions will be held on SEPT-EMBER 28 and 29.

Scholarships, Exhibitions, and Prizes of the Value of £800 are awarded
Annually.
In University College Hospital over ^ooo In-palients and 30,000, Out-

patients are treated during the year. Thirty-six Appointments, eighteen
being resident, as House-Surgeon, House Physician, and Obstetric Assistant,
&c., are filled up by competition during the year, and these, as well as all
Clerkships and Dresserships, are open to Students of the Hospital
without extra Fee.
Prospectuses with full information as to Classes, Prizes, &c., may be

obtained from the College, Gower Street. W.C.
G. V. POORE, M.D., Dean of the Faculty.
TALFOURD ELY, M.A., Secretary.

OWENS COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.

P The Council invite applications for Five Berkeley Fellowships of the v.i1iip

_of;£ioo each for the year 1885-86, to be awarded in one or more of the follovv-
ing subjects -.—I. Classics. 2. English Language and Literature. 3. History.
4. Philosophy. 5. Pure Mathematics. 6. Applied Mathematics. 7. En-
gineering. 8. Physics. 9. Chemistry. 10. Biology (including Physiology).
II. Geology (including Palajontology). The appointments will be made liot
on the results of examination, but on evidence of ability to prosecute some
special study or research.
Applications must be sent to the Registrar on or before September 25.

conditions of the Fellowships will be forwai

HENRY WM. HOLDER, M..A., Registrar.

THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

APPOINTMENT OF DEMOXSTR.\TOR IN PHYSIOLOGIC \L
DEPARTMENT.

The Council invite Applications on or before AUGUST 26, 1885. for tlie
above Appointment, the duties of which will commence on OCTOBER 1.

Particulars of the Stipend and Conditions will be sent on application to the
Secretary, Mr. G. H. Morlev, the Ma-Son Science College, Birmingham.
to whom all applications for the Appointment should be sent.

J. THACKR.W BUNCE, President of the Council.

OPEN SCHOLARSHIPS in NATURAL
SCIENCE of the value of {.mo and .£60 are awarded aimu-illy inOCTOBER at St. Thomas's Hospital Medical School. Albert Embr'mk-

For particulars apply to Mr. G. Rendle, Medical Secretary.
W. M. ORD, Dean.

SHEFFIELD SCHOOL BOARD.
CENTRAL HIGHER SCHOOL.

A Whitworth Scholar or other competent person is required to teach
Machine Drawing and Construction, Practical, Plane, and Solid Geometry,
as well as the practical work in the workshop at the Central Higher
School.
Candidates to state Salary required. Forms of Application (which should

be returned as early as possible) may be had of
JNO. F. MOSS, Clerk

School Board Offices, July 16, 1885

iQi-INCH EQUATORIALLY-MOUNTED
REFLECTING TELESCOPE for Sale : strong Stand, with Hour
nd Declination Circles

; Reflector by With ; and Observatory.—Apply,
F. Mo Brentford.

ASTRONOMICAL TELESCOPE FOR
SALE, by Throughton and Simmo, 48 in. focal length, with Stand,
&c., complete. Also Microscope with divided circle. 4 inch Theodolite,
and various other apparatus, property of the late \V. Ladd, Esq. For
cards to view apply to Mr. Newton, Chemist. Kilburn.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
Lecturers and Teachers

from all parts for selection of

and Art Department, and used by
Great Britai

New and Rare Minerals constantly arri.

Single Spec
ROCK SECTIONS AND ROCK SPECIMENS:

The Largest Variety in England.
New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

BOOKS (Secondhand), Miscellaneous, Re-
mainders. &c.—c. HERBERT. English and Foreign Bookseller, 319.
Goswell Road, London, E.C. Catalogue free on receipt of two stamps.
Libraries, Old Books, and Parchment purchased.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLDMEDALawardedattheFISHERIES EXHIBITION to

THOJLAS BOLTON, S7, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Bugula turbinata, with' drawing
and description. He has also sent out Clava squamata, Cordylophora
lacustris, Lophopus crystallinus, Cristatella mucedo, Lacinularia socialis,

Melicerta ringens, Brachionus urceolaris, Asplanchna priodonta, Leptodora
hyalina. Hyalodaphnia Kahlbergensis, Volvox globator ; also Hydra,
Vorticella, Amoeba, Crayfish, and other Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly .Announcements will be made in this place of Organisms 1'. B. is

supplying.

Specimen Tube, One Shilling, post free.
Twenty-six Tuiesin course o/Six Months for Subscription of l\ u.,

or Tiuelve Tubes for loj. 6d.

Portfolio of Drawings, Ten Pans, is. each.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles
out, in the special manner so well known to his numerous patrons. ,;,,.

Plu similis (post-free) 2 8

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ,, 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER.

CABINETS FOR MINERALS,
FOSSILS, &c.

6 DRAWERS, 20 INCHES HIGH 21s.

10 ,, 39 ,, ,, 45s.

8 ,, 26 ,, ,, 28s.

12 „ 39 >, ,, 52s.

NATURALISTS' GLASS-CAPPED BOXES. ROUND AND
RECTANGULAR, FROM. ONE SHU LING PER DOZEN.

THOMAS D. RUSSELL,
78, NEWGATE STREET, E.C.

MINERALOGY AND GEOLOGY.
PROFESSORS. COLLECTORS and VISITORS to LONDON are

INVITED 10 INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGET ofNATIVE GOLD, WEIGHT 9 oz..

PINK APOPHYLLITE, CHESSYLITE, EMERALDS on MATRIX.
PYROMORPHITE (very rare for.m). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRVOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on AJipiication, Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Oppo ; Norfolk Strc

HOtLOWAYS PltlS
THIS

MEDICINE

Is a Certain Cure for all Disorders of the LIVER, STOMACH
AND BOWELS. A Great PUEIFIER of the BLOOD; a

Powerful Iiivigorator of the Sj'stem, in cases of WEAKNESS
AND DEBILITY, and is unetiualled in Female Complaints,

C. D. AHRENS.
PRISM WORKER AND PRACTICAL OPTICIAN,

36, GRE.VT RUSSELL STREET, LONDON, W.C.

SPECIAL NOTICE—See the New Polarising Prism.

Can be used over any A & B Eyepiece. Strongly recommended for Lantern
Work; will take in any Object Also seethe New Erecting Microscope.
Any Object-Glass and any Eyepiece can be used with it It is the only way
of seeing the Objects in their right shape and form. Maker of the Larges'
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., ftr.

&c., and for Frank Crisp, Esq., I.L.B.. B.A., &c., &c.

Tr .lED WITH Prisms.
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C H AT W O O D S

DUODECUPLE .i^
PATENT ^(O^^^ SAFES

4*<^ and LOCKS
Have received highest Awards at all International Exhibitions,

including Two Diplomas of Honours and Six Gold Medals.

London Warehouse, 76, NEWGATE STREET, E.C.

Lancashire Safe and Lock IVorks, Bolton.

RIBBON SECTION CUTTING.
The Cambridge Scientific Instrument Company have designed a new and

simple Microtome for cutting continuous Ribbons of Sections of Microscopic
Preparations on the plan first adopted by Mr. Caldwell. The new instru-
ment has the advantage over the original pattern of dispensing with the
endless band altogether, and consequently not only avoiding the trouble
of lifting the series of Sections from the razor, but also of allowing them to
fall on to the glass slide in their proper position for mounting. Price of the
Microtome, ^5 s^y.

The Company are appointed Agents for the Microscopes of Zeiss, a supply
of which is kept in stock.

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,
Cambridge.

UNIVERSITY COLLEGE, LONDON.
The Session of the Faculty of Medicine commences on October i. Intro.

Juctorj' Lecture at 4 p.m. by Prof Schafer, F.R.S.
The Session of the Faculties of Arts and Laws and of Science (including

the Indian School and the Departments of Applied Science and Technology,
and of the Fine Arts) begins on October 5. Introductory Lecture at 3 p.m.
by Prof T. Roger Smith, F.R.I.B.A. Instruction is provided for Women
in Arts, Laws, and Science.

Prospectuses and Regulations relating to Exhibitions, &c. (value £,:iaaa),
may be obtained from the College, Gower Street, W. C.
The Examinations for Andrews Entrance Prizes (Languages and Science)

and for Medical and (Gilchrist) Engineering Entrance Exhibitions begin
.September 28
The School Reopens September 21.
The College is close to the Gower Street Station.

TALFOURD ELY M.A., Secretary.

THE NEW POCKET METALLIC THERMOMETER
(PATENT)

Is as accurate as a Mercurial Thermometer and far more sensitive, while for

portability it is unequalled, and it will be found an invaluable pocket com-
panion. These instruments are not made on the old system of using the

dissimilar contraction and expansion of two metals, but the motion is obtained

from the e.\pansion and contraction of a liquid hermetically sealed in a
metallic vacuum. Price, in Solid Silver, the size of the engraving, in outer

Morocco Case, 2i.r., sent post free.

63, STRAND, LONDON, W.C.

TJEGRETTI AND ZAMBRA,
SOLE MAKERS OF

JORDAN'S (PATENT) SUNSHINE RECORDER.
PRICE £3 3S.

N EG R ETT

I

ZAMBRA,
NTiFic Instrument Makers

HOLBORN VIADUCT.

Branches:—45, Comhill;
Regent Street, London.

llbistraied Description Post Free.

NEGRETTI & ZAMBRA'S
Large Illustrated Catalogue,

200 Engravings.

Price 5J. ^J-
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THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

APPOINTMENT OF DEMONSTRATOR IN PHYSIOLOGICAL
DEPARTMENT.

The Council invite Applications on or before AUGUST 26, 1885. for tiie

above Appointment, the duties of which will commence on OCTOBER 1.

Particulars of the Stipend and Conditions will be sent on application to the
SecreUrj-, Mr. G. H. Morley, the Mason Science College, Birmingham,
to whom all applications for the Appointment should be sent.

J. THACKRAY BUNCE, President of the Council.

THE MIDDLESEX HOSPITAL.
The WINTER SESSION will open on THURSDAY, October i, with

an Introductory Address by Dr. J. K. FOWLER, M.A.
The Medical School, which has lately been considerably enlarged, provides

the most complete means for the education of Students preparing for the
University of L'.ndon, the College of Physicians and Surgeons, and the other
Licensing Bodies. Two Entrance Scholarships of the annual value of X,2S
and £,10, tenable for t«o years, and an Entrance Science Scholarship value
lio, will be competed for on SEPTEMBER 29 and following days. Further
information may be obtained from the Dean or the Resident Medical Officer
at the Hospital.

ANDREW CLARK, Dean.

THE LONDON HOSPITAL AND
MEDICAL COLLEGE, MILE END, E.
The SESSION t335-6will COMMENCE on THURSD.AY, October i,

1885.

As the College will be in course of enlargement theie will be no Public
Distribution of Prizes this year.
FOUR ENTRANCE SCHOLARSHIPS, value {,(x>, .£40, .£30, and

;C20, will be offered for competition at the end of September to new Students.
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, cr
100 Guineas in three instalments. All Resident and other Hospital appoint-
ments are free, and the holders of all the Resident Appointments are provided
with rooms and board entirely free_ of expense. The Resident Appoint-
ments consist of Five House-Physiciancies, Five House -Surgeoncies, and
One Accoucheurship ; Two Dressers and Two JMaternity Pupils also reside
in the Hospital. Special entries may be made for Medical and Surgical
Practice.

The London Hospital is now in direct communication by rail and tram
with all parts of the Metropolis, and the Metropolitan, District, East Lon-
don, and South-Eastern Railways have Stations within a minute's walk of
the Hospital and College.
For prospectus and particulars apply personally or by letter to

Mile End, E. MUNRO SCOTT, Warden.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKINIENT, LONDON, S.E.

The WINTER SESSION of 1S85-86 will commence on OCTOBER i,

when an Introductory Address will be delivered by A. O. M.tcKELLAR,
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of .£100 and Ido

respectively, open to all /irst-year Students, will be offered for competition.
The Examination will be held on the 5th, 6th, and 7th of October, and the
subjects will be Chemistry and Physics, with either Botany or Zoology, at
the option of Candidates.

Special Classes are held throughout the year for the " PRELIMIN.ARY
SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of the
UNIVERSITY of LONDON.

All Hospital Appointments are open to Students without extra charge.
Scholarships and Money Prizes ofconsiderable value are awarded at the

Sessional Examination, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

made to Lectures or to Hospital Practice, and special arrangements are
made for Students entering in their second or subsequent years ; also for
Dental Students and for Qualified Practitioners.
Several medical practitioners and private families residing in the neigh-

bourhood receive Students for residence and supervision, and a register of
approved lodgings is kept in the Secretary's office.

Prospectuses and all particulars may be obtained from the Medical Secre-
tary, Mr. George Rendle.

W. M. ORD, Dean.

MINERALOGY AND GEOLOGY.
PROFESSORS. COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINE CRYSTALLISED NUGGET ofN.\TIVE GOLD. WEIGHT Qoz
PINKAP.lPHYLLITE, CHESSYLITE, EMERALDS on MATRIX
PYROMORPHITE (very r.;ire form). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABR.-\.
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lhts on AfplicalwH. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM,
who has last week sent to his subscribers Clava squamata, with drawing
and description. He has also sent out Dcro obtusa, Plumatella repens.
Cristatella mucedo, Lacinularia socialis, Brachionus urceolaris, Asplanchna
priodonta, Leptodora hyalina, Hyalodaphnia Kahlbergensis, Volvox glo-
bator : also Hydra, Vorticella, Amoeba, Crayfish, and other Specimens for
(Huxley and Martin's) Biological Laboratory work.
Weekly .Announcements will be made in this place of Organisms" T. B. is

supplying.

Specimen Tube, One Shilling, post free.
Tmenty-si.x Tubesin course o/Six Months for Subscription tf li ij.,

or T-u'clz'c Tubes for \os. 6d.

Portfolio of Dr.awings, Ten Parts, i.t. c.ach.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacle^
out, in the special manner so well known to his numerous patrons. 25S;.'

Plumularia similis (post-free) 2 8

Also, quite new ;

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirus typicus (Spectre Shrimp) ., 12

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [505

C. D. AHRENS.
PRISM WORKER AND PRACTICAL OPTICIAN,

36, GREAT RUSSELL STREET, LONDON, W.C.

SPECIAL NOTICE—Seethe New Polarising Prism.

Can be used over any A & B Eyepiece. Strongly recommended forLanteri)
Work; will take in any Object. Also seethe New Erecting Microscope.
Any Object-Glass and any Eyepiece can be used with it. It is the only way
of seeing the Objects in their right shape and form. Maker of the Largesr
Nicol Prisms in existence for the Late W. Spottiswoode, Esq., P.R.S., &c..
&c., and for Frank Crisp, Esq., LL.B.. B.A., &c., &c.

Trade supplied with Prisms.

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS.

Geological Collections especially adapted for Teaching as supplied to Science
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all' parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS :

The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, Charlotte Street, Fitzroy Square, London.

^tablished 27 Years in London.

CABINETS FOR MINERALS,
FOSSILS, &c.

6 DRAWERS, 20 INCHES HIGH
10 ,, 39
8 „ z6

12 „ 39 ,, ..

21S

4SS
28s.

52s.

NATURALISTS' GLASS-CAPPED BOXES, ROUND AND
RECTANGULAR, FROM ONE SHILLING PER DOZEN.

THOMAS D. RUSSELL,
78, NKWGATE STREET, E.G.

MINERALS AND FOSSILS,
SINGLE SPECIMENS OR COLLECTIONS.

T". IS, ^ XJT IL- ES It,
Assoc. R. Sch. Mines Lend.,

M.A. Oxon. and L.S.A. Lond.,

Successor to the Lite R. TALLING,

180, BROMPTON ROAD,
LONDON, S.W.

Five minutes' walk from the Natural History Museum, S. Kensington.
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BRITISH ASSOCIATION
FOR THE

ADVANCEMENT OF SCIENCE.
22, ALBEMARLE STREET. LONDON, W.

The NEXT ANNUAL GENERAL MEETING will be held at

ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9.

President-elect,
The Right Hon. Sir LYON PLAYFAIR, K.C.B , M.P., Ph.D., LL.D.,

F.R.S. L. and E., F.C.S.

NOTICE TO CONTRIBUTORS OF M EM JIRS.—Authors are re-
oiinded that, under an arrangement dating f^roin 1871. the acceptance of
Memoirs, and the days on which they are ti be read, are now, as far as
possible, determined by Organising Committees for tbie several Sections
he/ore the beghnting 0/ the Meeting. It has therefore become necessary, in

order to give an opportunity to the Committees of doing justice to the
several Communications, that each Author should prepare an Abstract
of his Memoir, of a length suitable for insertion in the published Transac-
tions of the Association, and the Council request that he will send it, together
with the original Memoir, by book-post, on or before .August iz, addressed
thus:—"General Secretaries, British Association, 22, Albemarle Street.
London, W. For Section " Authors who comply with
this request, and whose Papers are accepted. %vill be furnished before the
Meetnig with printed copies of their Reports and .abstracts. If it should be
inconvenient to the Author that his Paper should be read on any particular
days, he is requested to send information thereof to the Secretaries in a
separate note.

Reports on the Progress of Science, and of Researches intrusted to Indi-
viduals or Committees, must be forwarded to the Secretaries, fjr presentation
to the Organising Committees, accompanied by a statement whether the
Author will be present at the Annual ]\Ieeting.
No Report, Paper, or Abstract can be inserted in the Report of the Asso-

ciation unless it is in the hands of the Secretary before the conclusion of the
Meeting. T. G. BONNEY, Secretary.

UNIVERSITY COLLEGE, LONDON.
FACULTY OF SCIENCE, including the Departments of ENGI-
NEERING and CHEMICAL and MECHANICAL TECHNOLOGY.
The SESSION will open on OCTOBER 5.

For detailed Prospectuses of the Courses of Instruction, Exhibitions,
Scholarships, &c., apply to the College, Gower Street, W.C.

TALFOURD ELY, M.A., Secretary.

UNIVERSITY COLLEGE, LONDON.

The following Classes meet the requirements of Candidates :

—

Chemistry.—Prof. Williamson, Ph.D., F.R.S-
Experimental Physics.—Prof. G. C. Foster, F.R.S.
Zoology.—Prof. Ray Lankester, M.A., F.R.S.
Botany and Vegetable Physiology.—Prof. Oliver, F.R.S., F.L.S.

The Courses of Chemistry, Practical Chemistry, and Botany enter into
the Ordinary Medical Curriculum.

Prospectuses, including information as to Classes for Matriculation, may be
obtained from the College, Gower Street, W.C.

TALFOURD ELY, M.A., Secretary.

UNIVERSITY OF GLASGOW.
SESSION 1885-86.

The WINTER MEDICAL SESSION will be opened with an Intro-
ductory Address by Professor Bower, M.A., on TUESDAY, October 27,
1885.

Complete Courses on all the subjects of the Medical Curriculum are de-
livered within the University, and fully equipped Laboratories for Practical
Instri^ption are connected with each Department. In the Western Infirmary,
which is m the immediate vicinity, ample means of Clinical and Pathologic.il
Slud^ are afforded. The Fee for each Class is ;^3 5^., and the total mini-
mum expenses for Classes, Hospital, and Graduation Fees for M.B. and
CM. amount to about ,£90.

Bursaries to the annual amount of ;£ii5o may be held by Students durinti
their Medical Studies.

Full particulars connected with the Course of Education and Examination
required for the Degrees, and the Preliminary Examination required to be
passed by Students before beginning Medical Study, will be found in the
University Calendar (by post, 3J.) ; or a Syllabus of the Regulations. Fees,
&c., may be obtained by applying to Mr. MOIR, Assistant Clerk of

SCHOOL BOARD FOR LONDON.—
Wanted a Teacher of Science for the Pupil Teachers' Schools of Barns-
bury and Maryleboiie. He must have bad e.vperience of Class Teaching.
Salary ;£i75. Applications, with copies of not more than Three Testi-
monials, to be sent to the Clekk of the Board, School Board Offices,

Victoria Embankment, W.C., marked outside "Science Teacher."

TECHNICAL INSTRUCTION.
The Secietaries or Princii als of High Class SJiouls where tlie Course of

Instruction includes Piacticil Physics or Api>lied Chenrislry, i^c , .ire

requested to send Prospectus to

ROBERr BARKLIE,
2T, Wilmont Terrace, Belfast.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at theFlSHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM,
who has last week sent to his subscribers Lemanea fluviatilis, with drawing
and description. He has also sent cut Cristatella mucedo, Plumatella
repens, Brachionus urceolaris, Cordylophora lacustris, Leptodora hyalina,
L'aphnia reticulata, Volvo.x globator ; also Hydra, Vorticella, Amoeba,
Crayfish, and other Specimens for (Huxley and Martin's) Biological Labora-
tory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tuhesin course oJSix Months for Subscription 0/ li li.,

or Twelve Tubes for loj. td.

Portfolio of Drawings, Ten Parts, is. each.

VICTORIA UNIVERSITY.
This University confers Degrees in Arts, Science, Law, and Medicine on

those who have pursued prescribed Courses of Study in a College of the
University, and have passed the necessary Examinations.
A Preliminary Examination (Faculties of Arts, Science, and Law) and an

Entrance E.xamination in Arts (Faculty of Medicine) will take place in

October, commencing on Monday, the 5th.

Particulars as to these and other E,\aminations and as to Courses of Study
may be obtained from the Registrar.

A. T. BENTLEY, M.A., Registrar.
Manchester.

OWENS COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.

SESSION 1885-E6.

I. Department of Arts and Law.
II. Department of Science and Engineering.
Candidates for admission in these Departments must not be under 14 Years

of Age, and those under 16 will be required to pass an Entrance Examination
in English, Arithmetic, and Elementary Latin, to be held on October 2.

III. Department of Medicine and Surgery (including the Dental and
Ph.irmaceutical Courses).

Students are required before entering to have passed either the Entrance
Examination in Arts, or the Preliminary Examination in the Victoria Uni-
versity, or some other Preliminary Examination prescribed by the General
Medical Council.

IV. Department for Wo:uen (223. Brunswick Street). Particulars of
Scholarships tenable in this Department are included in the prospectus.
The Session in Departments I., II., and IV. will commence on the 6th,

and in III. on the 1st October.
V. E\ENiNG Classes.
The Session in Departments I., II., and IV. will commence on the

6th, in III. on the ist, and in V. on the 12th October.
Prospectuses of the several Departments, and of Entrance Exhibitions and

Scholarships (14 in number, and var>nng in value from /ii2 to ;^ioo per
annum) may be obtained at Mr. Cornish's, Piccadilly, Manchester ; and
they will be forwarded from the College on application.

HENRY WM. HOLDER, Registrar

THE OWENS COLLEGE,
MANCHESTER.

Prof. GAMGEE being about to commence Practice as a Physician in the

South of England, the Chair of Physiology will shortly be Vacant. A
detailed statement of the terms and conditions of the Office will be ready
about the end of September, and may then be obtained from Dr. Green-
wood, the Principal of the College.

HENRY WM. HOLDER, Registrar.

loi-INCH EQUATORIALLY-MOUNTED
REFLECTING TELESCljPE for SALE. Strong St.-ind with Hour
and Declination Circles ; Reflector by With ; and Observatory.—Apply
F. Morris, Brentford.

MINERALOGY AND GEOLOGY.
PROFESSORS. COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARTICULARLY
FINECRYSTALLISED NUGGET ofNATIVE GOLD, WEIGHT90Z.,
PINK APOPHYLLITE, CHESSVLITE, EMERALDS on MATRIX.
PVROMORPHITE (very rare form). CERUSSITE, CRYSTALL-
ISED MALACHITE, and BOTRVOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA.
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Application. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES
BLOWPIPE CASES AND APPARATUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON.

Opposite Norfolk Street.
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CITY AND GUILDS OF LONDON
INSTITUTE

FOR THE ADVANCEMENT OF TECHNICAL EDUCATION
President—H.R.H. the PRINCE of WALES, K.G.

Vice-Presidents :

The Right Hon. the EARL of SELBORNE, F.R.S., Chairman of the

Council.
SIR FREDERICK BRAMWELL, F.R.S., M.Inst.C.E., Chairman of the

Committee.
SIR SYDNEY H. WATERLOW, Bart., M.P., Treasurer.

JOHN WATNEY. F.S A., ^
W. P. SAWYKR, 1 Honorary Secretaries.

OVyEN ROBERTS. M.A . I

CITY AND GUILDS OF LONDON
INS ; ITUTE.

CENTRAL INSTITUTION, EXHIBITION ROAD, S.W.

Course of Technical Instruction under the direction of Prof. Henrici,

LL.D., F.R.S.. Prof. Unwin, M.Inst.C.E., Prof. Ayrton, F.R.S., and
Prof. Armstrong, Ph.D., F.R.S., will be commenced on TUESDAY,
October 6.

Ihe Clothworkers" Scholarship of iba for three years, the Siemens
Memorial Scholarship of ^^50 for three years, and two Mitchell Scholarships

of .£30 for two years, one with free education, will be awarded on the results

of the Entrance or Matriculation E.xamination, to be held on TUESDAY,
September 29, and on the three following days.
For further particulars, and for the programme of instruction, apply at

E.\hibitioTi Road, S.W., or at Gresham College, E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
DAY DEPARTMENT for Students not under 14 years of age.

The College Courses provide Technical Instruction for Mechanical and
E lectrical Engineers, Technical Chemists, Builders, and Cabinet-Makers.
Fee for the Session, inclusive of Laboratories and Workshops, £,{^. Four
Saddlers' Company Studentships of /30 for two years, tour Mitchell Scholar-

ships of ;£30 for two years, and the Roll Scholarship of j£ 20 for two years

(with Free Education) will be awarded on the result of the Entrance
Examination, which will take place on THURSDAY. October i, at-ioa.m.
The SESSION COMMENCES on Monday. October 5.

For further particulars apply at the College, Leonard Street, City Road,
E.C. ; or at Gresham College, E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
EVENING DEPARTMENT for Apprentices, Journeynjen, Foremen,

and others. Instruction in Mechanical and Electrical Engineering. Technical

Chemistry, Applied Art, Cabinet-making, Metal Plate-work, Builders" and
Plumbers' Work, Carpentry and Joinery, Bricklaying, &c.

Fees from 6^. to 305. for the Session, inclusive of Laboratories and Work-
shops.
Apprentices are admitted at half the ordinary fees.

For further particulars apply at the College, Leonard Street, City Road,
E.C. ; or at Gresham College. E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

SOUTH LONDON SCHOOL OF TECHNICAL ART,
122 and 124, Kennlngton Park Road. S.E.

Classes in M'idelling, Design, Drawing and Painting from Life.
_
Wood

Engraving, China Painting, and Art Metal Work. Commencing on
TUESDAY, October 6.

For further particulars apply at 122. Kennlngton Park Road, S.E., or at

Gresham College. E.C. ^ ^^^
CITY^ND GUILDS OF LONDON

INSTITUTE.
TECHNOLOGICAL EXAMIN.A.TIONS.

The NEXT EXAMIN.A.TION will be held on May 26, 1886. Te..;hers

desiring to form Classes should apply at once to the Director at the Offices of
the Institute, Gresham College, E.C, or at Exhibition Road, S.W., from
whom particulars of all branches of the Institute's work may be obtained.

PHILIP M.AGNUS, Direcior and Secretai-\-.

GUY'S HOSPITAL MEDICAL SCHOOL.
OPEN SCHOLARSHIPS.

A Schobrship of the value of 125 Guineas will be offered for open Com-
petition on MONDAY, September 28. Subjects of Examination :—Classics,
Mathem.atics, and Modern Languages. A second Scholarship, also of the

value of 125 Guineas, will be offered for oyei Competition on the same
day. Subjects of Examination :— Inorganic Che.nistry, Physics, Botany*, and
Zoology.
For further Particulars, apply to the Dean, Giiy'.s Hospital, S.E.

In Fcap. 8vo, Price 31 6rf.

ELEMENTARY LESSONS IN THE
SCIENCE OF AGRICULI URAL PRACTICK. By H. TANNER,
F.C.S., M.R.A.C. Examiner in the Principles >jf Agriculiure nndei
the Government Dep.artmenl ..f Science, s nnetiine Pr..fessor of Agri-
cultural Science. University O'lVge, Aberystwith.

MACMILLAN & CO. London.

LIVING SPECIIVIEN8 FOR THE lyilCROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON. 57. NEWHALL STREET. BIRMINGHAM
who has last week sent to his subscribers Cristatella mucedo, with drawing
and description. He has also sent out Alcyonella fungosa, Plumatella
repens, Fredericella sultana, Lacimulcria socialis, Zoothaminum arbuscula,

Cordylophora lacustris, Leptodora hyalina, Volvox globator ; also Hydra,
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)

Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in course ofSix Months for Subscription 0/ li rs.

or Tivelve Tubes for 10s. 6d.

Portfolio of Drawings, Ten Parts, i^. each.

UNIVERSITY COLLEGE, LONDON.
The Session of the Faculty of Medicine commences on rviober i. Intro-

ductory Lecture at 4 p.m. by Prof. Schafer, F. R.S.
The Session of the Faculties of Arts and Laws and of Science (including

the Indian School and the Departments of Applied Science and Technology,
and of the Fine Arts) begins on October 5. Introductory Lecture at ^ p.m.
by Prof. T. Roger Smith, F.R.I.E A. Instruction is provided for Women
in Arts, Laws, and Science.

Prospectuses and Regulations relating to Exhibitions, &c. (value ;£2ooo),

may be obtained from the College, Gower Street, W.C.
The Examinations for Andrews Entrance Prizes (Languages and Science)

and for Medical and (Gilchrist) Engineering Entrance Exhibitions begin

September 28.

The School Reopens September 21.

The College is close to the Gower Street Station.

TALFOURD ELY, M.A., Secretary.

THE LONDON HOSPITAL AND
MEDICAL COLLEGE, MILE END, E.
The SESSION iSS5-6 will COMMENCE on THURSDAY, October i.

of enlan nt the: . PublicAs the College will be in

Distribution of Prizes this ye
FOUR ENTRANCE SCHOLARSHIPS, value /60, ;^40, ;^3o, and

;^20, will be offered for competition at the end of September to new Students.
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or
100 Guineas in three instalments. All Resident and other Hospital appoint-
ments are free, and the holders of all the Resident Appointments are provided
with rooms and board entirely free of expense. The Resident Appoint-
ments consist of Five House- Physiciancies, Five House-Surgeoncies, One
Accoucheurship, and One Receiving Room Officer. Two Dressers and Two
Maternity Pupils also reside in the Hospital. Special Classes for the Pre-
liminary Scientific and Intermediate M.B. Examinations of the University
of London, and for the Primary and Pass Examinations for the Fellowship
of the Rcyal College of Surgecns of England are held throughout the year.

Special entries may be made for Medical and Surgical Practice.

The London Hospital is now in direct communication by rail and tram
with allpartsof the Metropolis, and the Metropolitan, Metropolitan District,

East London, and South- Eastern Railways have Stations within a minute's
walk of the Hospital and College.
For prospectus and particulars apply personally or by letter to

Mile End, E. MUNRO SCOTT, Warden.

KING'S COLLEGE, LONDOnT
DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES.
NEW STUDENTS will be admitted on TUESDAY, September 29.
The Course of Study provides practical education for those who intend to

engage in Engineering, Sur\'eying, Architecture, Telegraphy, and the higher
branches of Chemical and Manufacturing Art.

For the Prospectus apply, personally or by post-card, to J. W. Cunning-
ham, Esq., Secretary.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.
The WINTER SESSION of iSSj-Se will commence on OCTOBER i,

when an Introductory Address will be delivered by A. O. M.^cKELLAR,
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of /loo and Z6c.

respectively, open to all first-ye.ar Students, will be oflfered for competition.
The Examination will be held on the 5th, 6th, and 7th of October, and the
subjects wilt be Chemistry and Physics, with either Botany or Zoology, at
the option of Candidates.

Special Classes are held throughout the year for the " PRELIMINARY
SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of the
UNIVERSny of LONDON.

All Hospital Appointments are open to Students without extra charge.
Scholarships and Money Prizes ofconsiderable value are awarded at the

Sessional Examination, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

made to Lectures or to Hospital Practice, and special arrangements are
made for Students entering in their second or subsequent years ; also foi

Dental Students and for Clualified Practitioners.
.Sever.al medical practitioners aiid private families residing in the neigh-

bijurhood receive Students for residence and supervision, and a register of
approved lodgings is kept in the Secretary's office.

Prospectuses and all particulars may be obtained from the Medical Secre-
tary, Mr. George Rendi.e.

W M. OKD, Dean.
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BRITISH ASSOCIATION

ADVANCEMENT OF SCIENCE.
22, ALBEMARLE STREET, LONDON, W.

The NEXT ANNUAL GENERAL MEETING will be helj
ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9.

President-Elect,
The Right Hon. Sir LYON PLAYFAIR, K.C.B , M.P., Ph.D., LL.D.,

F.R.S. L. and E., F.C.S.

NOTICE TO CONTRIBUTORS OF MEMOIRS.- Authors .ire

requested to give early notice of their intention to offer Papers.
Information about Lodgings and other Local Arrangements may be

obtained from the Local Secretaries, Aberdeen.
T. G. BONNEY, Secretary.

UNIVERSITY COLLEGE, LONDON.
The Session of the Faculty of Medicine will commence on OCTOBER i.

Introductory Lecture at 4 p m. by Prof. E. A. Sch.ifer, F.R.S.
'I he Examinations for the Entrance Exhibitions will le held on SEPT-

EMBER 28 and 20.

Scholarships, Exhibitions, and Prizes of the Value of ;^8co are aw.irJed
Annually.

In University College Hospital over 3000 In-patients and 30,000 Out-
patients are treated during the year. Thirty-six Appointments, eighteen
being resident, as House-Surgeon, House Physician, and Obstetric Assistant,
&c., are filled up by competition during the year, and these, as well as all

Clerkships and Dresserships, are open to Students ol the Hospital
without extra Fee

Prospectuses with full information as to Classes, Prizes, &c., may be
obtained from the College, Gower Street, W.C.

G. V. POORE, M.D., Dean of the Faculty.
TALFOURD ELY, M.A., Secretary.

VICTORIA UNIVERSITY.
This University confers Degrees in Arts, Science, Law, and Medicine on

those who have pursued prescribed Courses of Study in a College of the
University, and have passed the necessary Examinations.
A Preliminary Examination (Faculties of Arts, Science, and Law) and an

Entrance Examination in Arts (Faculty of Medicine) will take place in

October, commencing on Monday, the 5th.

Particulars as to these and other Examinations and as to Courses of Study
may be obtained from the Registrar.

A. T. EENTLEY. M.A., Registrar.
Manchester.

OWEN'S COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.
L Arts, Science, and Law Department.
IL Medical Department (including the Dental and Pharmnceuiical

in. Department for Women.
IV. Evening Classes Department.

Prospectuses of the above, and of Entrance Scholarships and Exhioitlons

(14 in number, and varying from ^12 to ;^ioo per annum), will be forwarded
free on application to the Registrar of the College, or may be obtained from
Mr. Cornish, 33, Piccadilly, Manchester,

HENRY WM. HOLDER, Registrar.

THE OWENS COLLEGE,
MANCHESTER.

Prof. GAMGEE being abcut to commence Practice as a Physician in the
South of England, the Chair of Physiology will shortly be Vacant. A
detailed statement of the terms and conditions of the Office will be ready
about the end of September, and may then be obtained from Dr. Gkf.e.n-
wooD, the Principal of the College.

HENRY WM. HOLDER, Registrar.

GUY'S HOSPITAL.
The MEDICAL SESSION commences rn THURSDAY. October i.

The Hospital contains, besides the beds fur I\Iedical and Surgical Cases,
wards for (Obstetric, i iphtha'mic, and other special departments.

Special Classes are held in the Hospital for Students preparing for the
Examinations of the University of London and of other E.vamining Boards.
Appointments.—The Hou-e Surgeon.^ and House Physicians, the Obste-

tric Residents. Clir.ical Assistants, and Dressers, are selecied from the
Students accordiig to merit and without payment. There are also a large
number of Juni. r Appointments, eveiy part of the Hospital Practice being
systematically empl. ycd for instructiin.

Enthance Scholarships.—Open Scholarship of 125 guineas, in Classics,

Mathematics, and Modern Languages. Open Scholarship of 125 guineas,
in Chemistry, r'hysics. liotanv, and Zoology.

Prizes. &c,—Six Scholarships, varying in va'ue from £^^0 to ;£50 each,
for general pnficiency in Medical Study; the Treasurer's Gold Medal, in
Medicine; the Treasurer's Gold Medal, in Surgery ; the Gurney Hoare Prize
of ^25, for Clinical Study; the Beaney Prize of 30 guineas, for Pathol gy ;

the Sands Cox Scholarship of jCi5 per annum for three y^ars, A r PhysioUgy ;

the Joseph Hoare Prizes of ;i;25 and ^10; the Michael Harris Pr.zc of £,zo,

f.>r Anatomy ; the Mackenzie B.^con Prize of j£io, f^r Ophthalmoscnpv ; the
Mackenzie Bacon Prize, for Nervous Diseases, ofiTis ; the Burdett Prize for

Hygiene, value ^10.
For Prospectus and further infnrmati'-n apply to the Dean, Dr. K. I'ayi.or.

Guy's Hospital, London, S.E., July 1885.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLD MEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers Lacinularia socialis. with drawing
and description. He has also sent out Cristatella mucedo, Alcyonella
fungosa, Plumatella repens, Fredericella sultana, Zoothamnium arbuscula,

Cordylophora lacustris, Leptodora hyalina, Volvo.x globator; also Hydra,
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)

Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms, T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-si.x Tube:, ht course o/Six Months for Subscripticv 0/ li is.

or T-welve Tubes for 10s. 6d.

Portfolio of Drawings, Ten Parts, is, each.

NORMAL SCHOOL OF SCIENCE AND
ROYAL SCHOOL OF MINES,
SOUTH KENSINGTON AND JERMVN STREET.

Dean.—Professor T. H. Huxlev, P.R.S.

SESSION 15S5-86.

From the ist October 1885, till about the middle of June i8£6, the Labora-
tories will be open to Students in the following Sciences :

—

Chemistry and Agriclxture.
Physics.
Biology.
Geology.
Mechanics and Mechanical Drawing.
Metallurgy, Mining, and Assaying.

The following Courses of Lectures will be given during the Session :

—

Physics, Professor Guthrie, F.R.S., ist Oct. 1S85 ; Principles of Agriculture,

J. Wrightson, Esq., 1st Oct. ; Biology, G. B. Howes, Esq . ist Oct. :

Metallurgy, Professor Chandler Roberts, F.R.S., 2nd Oct. ; Elementary
Organic and Inorganic Chemistry, Professor T. E. Thorpe, F.R.S., 2nd
Oct. ; Mining, Professor Warington Smyth, F.R.S., 9th Nov. ; Astronomi-
cal Physics, J. Norman Lockyer, Esq., F.R.S., 15th June, 1886; Eltmentar>'
Geology, Professor Judd, F.R.S., rsth Feb. ; Zoology and Palaeontology,
0. B. Howes, Esq., 15th Feb. ; Botany. D. H. Scott, Esq.. 15th Feb. ;

Advanced Organic and Inorganic Chemistry, Dr. F. R. Japp, F.R.S.,
F.C.S., 15th Feb. ; Mineralogy, F. Rutley, Esq., 9th March.
A Course of Mine Surveying, conducted by Mr. B. H. Brougb, will begin

on the 15th Feb., 1S86.

In addition to the above. Lectures will be given in the Chemical Depart-
ment by Drs. Hodgkinson and Percy Frankland.
For further particulars apply to the Registrar, Normal School of Science.

South Kensington.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.
An ASSISTANT LECTURER in MATHEMATICS will be AP

POINTED in SEPTEMBER (Stipend, ^ico per annum). Candidates
must send in applications, with testimonials and references, not later than
AUGUST 27.

For further information apply to

Cardiff, June 12, 1885- IVOR JAMES. Registrar.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1335-S6 will commence on OCTOH IR i,

when an Introductory Address will be delivered by A. O. MacKPXL.^R,
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of ^100 and ^60

respectively, open to all first-year Students, will be offered for competiti. n.

The Examination will be held on the 5th, 6ih, and 7th of October, and the
subjects will be Chemistry and Physics, with either Bot;iny or Zoology, at

the option of Candidates.
Special Classes are held throughout the year for the "PRELIMINARY

SCIENTIFIC" and " INIERMEDIATE M.B." Examinations of the

UNIVERSITY of LONDON.
All Hospital Appointments are open to Students without extra charge.

Scholarships and I\Ioney Prizes of considerable value are awarded at the

Sessional Examination, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

made to Lectures or to Hospital Practice, and special arrangements are

made for Students entering in their second or subsequent years; also for

Dental Students and for Qualified Practitioners.

Several medical practitioners and private families residing in the neigh-
b^^urhood receive Students for residence and supervision, and a register ol

approved lodgings is kept in the Secretary's ofl^ce.

Prospectuses and all particulars may be obtained from the Medical .Secre-

tary, Mr. George Rendi.e.
W M. ORD, Dean.

ST. GEORGE'S HOSPITAL
MEDICAL SCHOOL,

HYDE PARK CORNER, S.W.

The WINTER SESSION will commence on THURSDAY, October t.

with an Introductory Address by TIMOTHY HOLMES, Esq., F.R.C.S .

at 4 p.m. A Prospectus of the School and further information may b"
obtained by personal application between i and 3 p.m. ; or by letter addressed

to the Uean at the Hospital.
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CITY AND GUILDS OF LONDON
INSTITUTE

FOR THE ADVANCEMENT OF TECHNICAL EDUCATION
Phesident—H.R.H. the PRINCE of WALES, K.G.

Vice-Presidents; :

The Right Hon. the EARL of SELBORNE, F.R.S., Chairman of the
Council.

SIR FREDERICK BRAMWELL, F.R.S., M.Inst.C.E., Chairman of the
Committee.

SIR SYDNEY H. WATERLOW, Bart., M.P., Treasurer.
JOHN WATNEY. F.S.A., A
W. P. SAWYER, } Honorary Secretaries.

OWEN ROBERTS, M.A . I

CITY AND GUILDS OF LONDON
INSTITUTE.

CENTRAL INSTITUTION, EXHIBITION ROAD, S.W.

Course of Technical Instruction for Engineers, IVIanufacturers, and
Teachers under the direction of Prof. Henrici, LL.D., F.R.S.. Prof Unwin,
M.Inst.C.E., Prof. Ayrton, F.R S., and Prof. Armstrong, Ph.D., F.R.S.
1 he Cluthworkers" Scholarship cf ;£6o for three years, the Siemens

Memorial Scholarship of i;50 for three years, and two Mitchell Scholarships
of ;iJ30 for two years, one with free education, will be awarded on the results
of the Entrance or Matriculation Examination, to be held on TUESDAY,
September 29, and on the three following days.
The SESSION COMMENCES on TUESDAY, October 6.

For further particulars, and for the programme of instruction, apply at
Exhibition Road, S.W., or at Gresham College, E.G.

CITY AND GUILDS OF LONDON
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
DAY DEPARTMENT for Students not under 14 years of age.

^ The College Courses provide Technical Instruction for Mechanical and
Electrical Engineers, Technical Chemists, Builders, and Cabinet-Makers.
Fee for the Session, inclusive of Laboratories and Workshops, iCg. Four
Saddlers' Company Studentships of ;^30 for two years, iour Mitchell Scholar-
ships of ;i^30 for two years, and the HoU Scholarship of ;^ 20 for two years
(with Free Education) will be awarded on the result of the Entrance
Examination, which will take place on THURSDAY, October i, at to am.
The SESSION COMMENCES on Monday, October 5.

For further particulars apply at the College, Leonard Street, City Road,
E.G. ; or at Gresham College, EC.

CITY AND GUILDS OF LONLON
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
EVENING DEPARTMENT for Apprentices, Journeymen, Foremen,

and others. Instruction in Mechanical and Electrical Engineering. Technical
Chemistr>', Applied Art, Cabinet-making, Metal Plate-work, Builders' and
Plumbers' Work, Carpentry and Joinery, Bricklaying, &c.

Fees from 6s. to 30^. for the Session, inclusive of Laboratories and Work-

Apprentices are admitted at half the ordinary fees.

For further particulars apply at the College, Leonard Street, City Road,
E.G. ; or at Gresham College, E.G.

CITY AND GUILDS OF LONDON
INSTITUTE.

SOUTH LONDON SCHOOL OF TECHNICAL ART,
122 and 124, Kennington Park Road. S.E.

Classes in Modelling, Design, Drawing and Painting from Life. Wood
Engraving, China Painting, and Art Metal Work. Commencing on
TUESDAY, October 6.

For further particulars apply at 122, Kennington Park Road, S.E., or at

Gresham College. E.G.

CITY AND GUILDS OF LONDON
INSTITUTE.

TECHNOLOGICAL EXAMIN.-VTIONS.
The NEXT EXAMINATION will be held on May 26, 18S6. Teachers

desiring to form Classes should apply at once to the Director at the Offices of
the Institute, Gresham College, E.G., or at Exhibition Road, S.W., from
whom particulars of all branches of the Institute's work may be obtained,

PHILIP M.\GNUS, Director and Secretary.

THE MASON COLLEGE,
BIRMINGHAM.

SESSION 1SS5-E6.

FACULTIES OF ARTS AND SCIENCE.
The SESSION COMMENCES
All DepartDu-tits 0/ the College <

Special an-angeiiicnis are jitade/o
Syllabuses, containing full inforir

Courses of Instruction, Fees, Entra
ready, and may be had from Mes!
price 3(/. (by post 4W.).

THURSDAY, October i.

epen to both se.ves on the same
:e coim-nience 0/ Ladies.
on as to the -\dmission of Sli

: and other .Scholarships, &c., a
COKNI.SH, New Street, Birmii

Gi:0. H. iVIORI EY,. Scci

A E?.A. SCHOLAR OF ST. JOHNS, CAMB.
—Honours Nat. Set. Tripos (Part I., Class I. (34), P.art II. Cl:i's II..

85), seeks Post .as Science Master. Subjects :—Chcm. Eot. Physics,
Biology, Physiol, and Elcm. Matheni. (iood Testimonials. Address

—

L. J. F
, 58, Regent Street, Cambiidge.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLDMEDALawardedattheFISHERlES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM
who has last week sent to his subscribers Zoothamnium arbuscula, with
drawing and description. He has also sent cut Cristatella mucedo,
Alcyonella fungosa, Plumatella repens, Cordylophora lacustns, Lacinularia
socialis, Leptodora hyalina, Spirulina, Volvox globator ; also Hydra,
Amceba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. F. i^

supplying.

Specimen Tube, One Shilling, post free.

Tzveniy-six Tubes in course o/Six Months forSubscription of ^z xs.
or T-welve Tubes for los. 6d.

Portfolio of Drawings, Eleven Parts, is. each.

NORMAL SCHOOL OF SCIENCE AND
ROYAL SCHOOL OF MINES,
SOUTH KENSINGTON AND JERMYN STREET.

Dean.—Professor T. H. Huxley, P.R.S.

SESSION 1885-86.

From the ist October 1885, till about the middle of June 18E6, the Labora-
tories will be open to Students in the following Sciences :

—

Chemistry and Agriculture.
Physics.
Biology.
Geology.
Mechanics and Mecha
Metallurgy, Mining,

The following Courses of Lectures will be ;

Physics, Professor Guthrie, F.R.S-, ist Oct. 1885 ; Principle!

J. Wrightson, Esq., ist Oct. ; Biology, G. B. Howes, Esq., ist Oc
Metallurgy, Professor Chandler Roberts, F.R.S., 2nd Oct.; Elementary
Organic and Inorganic Chemistry, Professor T. E. Thorpe, F.R.S., 2nd
Oct. ; Mining, Professor Warington Smyth, F.R.S., gth Nov. ; Astronomi-
cal Physics, J. Norman Lockyer, Esq., F.R.S., 15th June, 1886 ; Elementary
Geology, Professor Judd, F.R.S., 15th Feb. ; Zoology and Paleeontology,

G. B. Howes, Esq., 15th Feb.; Botany, D. H. Scott, Esq., 15th Feb.;
Advanced Organic and Inorganic Chemistr>-, Dr. F. R. Japp, F.R.S.,
F.C.S., 15th Feb. ; Mineralogy, F. Rutley, Esq., 9th March.
A Course of Mine Surveying, conducted by Mr. B. H. Brough, will begin

on the 15th Feb., 1886.

In addition to the above, Lectures will be given in the Chemical Depart-
ment by Drs. Hodgkinson and Percy Frankland.
For further particulars apply to the Registrar, Normal School of Science,

South Kensington.

Assaying.

during the Session :

—

' '
i of Agriculture,

BRITISH ASSOCIATION

ADVANCEMENT OF SCIENCE.
22, ALBEMARLE STREET, LONDON, W.

The NEXT ANNUAL GENERAL MEETING will be held at

ABERDEEN, commencing on WEDNESDAY, SEPTEMBER 9.

The Right Ho
Presi dent-Elect,

Sir LYON PLAVFAIR, K.C.B , M.P., Ph.D., LL D..

F.R.S. L. and E., F.C.S,

NOTICE TO CONTRIBUTORS OF MEMOIRS. -Authors are

requested to give early notice of their intention to offer Papers.

Information about Lodgings and other Local Arrangements may be

obtained from the Local Secretaries, .Aberdeen.
T. G. BONNEY, Secretary.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1835-86 will commence on OCTOBER i,

when an Introductory Address will be delivered by A. O. M.\cKELLAR,
Esq., M.Ch.,at 3 p.m.

TWO ENTRANCE SCIENCE SCHOLARSHIPS of ;<;ioo and ^60
respectively, open to all first-year Students, will be offered for competition.

The Examination will he held on the sth, 6th, and 7th^of October,

nd Phys fith either Botany or Zoology, at

'PRELIMINARY

.bjects will be Chemistry a

the option of Candidates.
Special Classes .are held throughout the year for lh<

SCIENTIFIC" and "INTERMEDIATE MB."
UNIVERSITY of LONDON.
All Hospital Appointments are open to Students without e.ttra charge.

Scholar-ships and Money Prizes ofconsiderable value are awarded at the

Sessional Examinations, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

made to Lectures or to Hospital Practice, and special arrangements are

made for Students entering in their second or subsequent years; also for

Dental Students and for Qualified Practitioners.
^

Several medical practitioners and private families residing in the neigh-

bourhood receive Students for residence and supervision, and a register of

approved lodgings is kept in the Secretary's oflic

Prospectuses and all particularsmay be obtain'

tary, Mr. Geokge RENDt.E.

Medical Se

W M. ORD, Dean
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^^ MICROSCOPISTS,
ASTRONOMERS,

SURGEON DENTISTS.

THE SWAN LAMP
AND FITTINGS may be purchased at

MAWSON AND SWANS STORE,
31, FARRINGDON STREET, EC, & MOSLEY STREET,

NEWCAETLE.ON-TYNE.

R. & J. BECK'S
NE^W MICROSCOPE,

'THE STAR."
PRICES,
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BRITISH ASSOCIATION

ADVANCEMENT OF SCIENCE.
ABERDEEN MEETING, SEPTEMBER 9 to SEPTEMBER i6.

President-elect,
The Right Hon. Sir LYON PLAYFAIR, K.C.B., M.P., Ph.D., LL.D.,

F.R.S. L. and E., F.C.S.

The Journal, President's Address, and other Printed Papers issued by the
Association during the Annual Meeting will be forwarded daily by post to

Members and others unable to attend, on apphcation and prepayment of
2^. 6if, to the Clerk of the Association, Mr. H. C. Stewaruson, Reception
Room, Aberdeen, on or before ths first day of the Meeting.

T. G. BONNEY, Secretary.

VICTORIA UNIVERSITY.
This University confers Degrees in Arts, Science, Law, and Medicine on

those who have pursued prescribed Courses of Study in a College of the
University, and have passed the necessary Examinations.
A Preliminary Examination (Faculties of Arts, Science, and Law) and an

Entrance Examination in Arts (Faculty of Medicine) will take place in

October, commencing on Monday, the 5th.
Particulars as to these and other Examinations and as to Courses of Study

may be obtained from the Registrar.

A. T. BENTLEY, M.A., Registrar.
Manchester.

OWENS COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.

SESSION 1SS5-S6,

I. Department of Arts and Law.
II. Department of Science and Engineering.
Candidates for admission in these Departments must not be under 14 Years

of Age, and those under 16 will be required to pass an Entrance Examination
in English, Arithmetic, and Elementary Latin, to be held on October 2.

III. Department of Medicine and Surgery (including the Dental and
Pharmaceutical Courses).
Students are required before entering to have passed either the Entrance

Examination in Arts, or (he Preliminary Examination in the Victoria Uni-
versity, or some other Preliminary- Examination prescribed by the General
Medical Council.

IV. Department for Women (223, Brunswick Street). Particulars of
Scholarships tenable in this Department are included in the prospectus.
The Session in Departments I., 11. , and IV. will commence on the 6th,

and in III. on the ist October.
V. Evening Classes.
The Session in Departments L, II., and IV. will commence on the

6th, in III. on the ist, and in V. on the 12th October.
Prospectuses of the several Departments, and of Entrance Exhibitions and

Scholarships (14 in number, and varying in value from ^12 to ^100 per
aimum) may be obtained at Mr. Cornish's, Piccadilly, Manchester; and
they will be forwarded from the College on application.

HENRY WM. HOLDER, Registrar.

OWENS COLLEGE, VICTORIA
UNIVERSITY, MANCHESTER.

I. Arts, Science, and Law Department.
II. Medical Department (including the Dental and Pharmaceutical

III. Department for Women.
IV. Evening Classes Department.

Prospectuses of the above, and of Entrance Scholarships and Exhibitions
14 in number, and varying from ;^i2 to j^ioo per annum), will be forwarded
free on application to the Registrar of the College, or may be obtained from
Mr. Cornish, 33, Piccadilly, Manchester.

HENRY WM. HOLDER, Registrar.

UNIVERSITY COLLEGE, LONDON.

The following Classes meet the requirements of Candidates:

—

Chemistry.—Prof. Williamson, Ph.D., F.R.S.
E.xperimental Physics.—Prof. G. C- Foster, F.R.S.
Zoology.—Prof. Kay Lankestek, iVI.A., F.R.S.
Botany and Vegetable Physiology.—Prof Oliver, F.R.S., F.I..S.

The Courses of Chemistry, Practical Chemistry, and Botany enter into
the Ordinary Medical Curriculum.

Prospectuses, including information as to Classes for Matriculation, maybe
obtained from the College, Cower Street, W.C.

TALFOURD ELY, M.A- Secretary.

UNIVERSITY COLLEGE, LONDON.
FACULTY OF SCIENCE, including the Dep.irtments of EXGI-
NEERING and CHEMICAL and MECHANICAL TECHNOLOGY.
The SESSION will open on OCTOBER 5.

For detailed Prospectuses of the Courses of Instruction, Exhibitions,
Scholarships, &;c., apply to the College, Gower Street, W.C.

TALFOURD ELY, M.A., Secretary.

LIVING SPECIMENS FOR THE MICROSCOPE.
GOLDMEDALawardedattheFlSHERlES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM
who has last week sent to his subscribers Zoothamnium arbuscula, with
drawing and description. He has also sent out Cristatella mucedo,
Alcyonella fungosa, Plumatelia repens, Cordylophora lacustris, Lacinularia
socialis, Leptodora hyalina, Spirulina, Volvo.x globator ; also Hydra,
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

T-wenty-six Tubesin cotirse o/Six Months for Subscription 0/ Jii is.

or Twelve Tubes for 10s. 6d,

Portfolio of Drawings, Eleven Parts, is. each.

THE MASON COLLEGE,
BIRMINGHAM.

SESSION 1885-86.

FACULTIES OF ARTS AND SCIENCE.
The SESSION COMMENCES on THURSDAY. October i.

All Departments 0/ the College arc open to both sexes on the same terms.
Special arraugemcnts are madefor the conzjcnicnce 0/ Ladies.

Syllabuses, containing full information as to the .Admission of Students,
Courses of Instruction, Fees, Entrance and other Scholarships, &c., are now
ready, and may be had from Messrs. Coknish, New Street, Birmingham,
price 3(f. (by post 4Adf.).

GEO. H. MORLEY, Secretary.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.

The NEXT SESSION will BEGIN on TUESDAY, October 6.

Students are specially prepared for the .Arts and Science Exammations of the
University of London. I'uition Fee (including all Lecture Courses) £jo.
Physical, Chemical, or Biological Laboratory Fees from Three Guineas
per Session of Three Terms.

For further information apply to
IVOR JAMES, Registrar.

Cardiff, August 25, 18S5

SHEFFIELD TECHNICAL SCHOOL.
The SESSION 13S5.6 commences OCTOBER 6, 1SB5. Day .tnd Evening

Lectures and Courses of Instruction will be given in METALLURGY and
METALLURGICAL LABORATORY PRACTICE, also in MECHAN-
ICAL ENGINEERING andM.\CHINE DRAWING. The Pro.spectus

may be had on application.

ENSOR DRURY, Secretary.

ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

AGRICULTURAL EDUCATION.
The Examination of Candidates for the SOCIEIVS JUNIOR SCHO-

LARSHIPS, value jC^a each, will take place simultaneously in the Society's

Rooms and at the Schools from which Pupils are entered by the Head
blaster on NOVEMBER 10 and 11.

Entries close on OCTOBER 15.

Copies of the Regulations may be had on application to

12, Hanover Square, London, W. H. M. JENKINS, Secretary.

KING'S COLLEGE, LONDON.
DEPARTMENT OF ENGINEERING AND APPLIED SCIENCES.
NEW STUDENTS will be admitted on TUESDAY, September 29.

The Course of Study provides practical education for those who intend to

engage in Engineering, Surveying, Architecture, Telegraphy, and the higher

branches of Chemical and M-tnufacturing Art.

For the Prospectus apply, personally or by post-card, to J. \V. Cun.ni.ng-
H.\M, Esq., Secretary.

DURHAM COLLEGE OF SCIENCE.
NEWCASTLE-UPON-TYNE.

_ SESSION 1885-6.

President—The WARnnx' of the University of Durham.
This College represents the Faculties of Science and Engineering in the

University of Durham, and the degrees and titles of the University are open
to its Students. All Students who have passed the Matriculation Examina-
tion are Members of the University of Durham, but the Classes are open to

all persons not under fifteen years of age, irrespective of Sex.
The Day Classes include ]\Lithematics, Physics, Chemistry, Geology.

Natural Hi?-tory, Mining, Mechanical Drawing, and Modern Languages.
Evening Classes at nom'nal Fees will be held during the forthcoming Session

in Mathematics, Applied Mechanics, Steam, Elementary Chemistry, including

Laboratory Work, Applied Chemistry, and Mining.
The Examinations for Open Exhibitions and for Matriculation will

commence on MONDAY, September 28. The Classes will open on
MONDAY, Oc'ober 5. Candidates for Exhibitions must send in their

Names on or before SATURDAY. September 19.

Prospectus (Post Free) or Calendar (price ^d.) maybe had on application

THEO. WOOD BUNNING, C.E., Secretary.
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RIBBON SECTION CUTTING.
The Cambridge Scientific Instrument Company have designed a new and

simple Microtome for cutting continuous Ribbons of Sections of Microscopic
Preparations on the plan first adopted by Mr. Caldwell. The new instru-
ment has the advantage over the original pattern of dispensing with the
endless band altogether, and consequently not only avoiding the trouble
of lifting the series of Sections from the razor, but also of allowing them to
fall on to the glass slide in their proper position for mounting. Price of the
Microtome, ;£s 51.

The Company are appointed Agents for the Microscopes of Zeiss, a supply
of which is kept in stock.

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,
Cambridge.

Prof. Loisette's DISCOVERIES. IHE PHYSIOIiOGIOAL
ART OF NEVER FORGETTING^whollv unlike mnemonics

toKi— tlie worst made good, and the best

MEMORY
AND

all otlier Professions & Busi-
nesses, The Lessons contain
One Thnns.ind Applications! ".

S XJ C Oil S S. PROSPECTUS POST FREE,
,, ^ .,..,,, .„ witti opinions of
Mr. E. A. PROCTOR, Dr. ANDREW WILSON icNEVER FORGETTING and CURE for MIND-WaInd'eR-ING taught thoroughly by Post, in Classes, and Privately

PROF. LOISETTE, 37. New Ciford Street, London w'c

Prizes, &c., may be

UNIVERSITY COLLEGE, LONDON.
CHEMISTRY FOR WOMEN.

Dr. H. FORSTER MORLEY will give a Course of Theoretical and
Practical INORGANIC CHEMISTRY, including the subjects required
for the Prel. Sci. and Int. E Sc. Examinations, and also a Course of
ORGANIC CHEMISTRY. The Introductory Lectures, on Wednesday,
October 7, at 2 p.m. and 9 a.m. respectively, are Free.

For particulars apply to

TALFOURD ELY, M.A., Secretary.

UNIVERSITY COLLEGE, LONDON.
The Session of the Faculty of Medicine will commence on OCTOBER i.

Introductory Lecture at 4 p.m. by Prof. E. A. Schafer, F.R.S.
The Examinations for the Entrance Exhibitions will be held on SEPT-

EMBER 28 and 29.

Scholarships, Exhibitions, and Prizes of the Value of ^800 are awarded
Annually.

In University College Hospital over 3000 In-patients and 30,000 Out-
patients are treated during the year. Thirty-six Appointments, eighteen
being resident, as House-Surgeon, House Physician, and Obstetric Assistant,
&c., are filled up by competition during the year, and these, as well as all

Clerkships and Dresserships, are open to Students of the Hospital
without extra Fee.

Prospectuses with full information as to C
obtained from the College, Gower Street, W.C.

G. V. POORE, M-D., Dean of the Faculty.
TALFOURD ELY, M.A., Secretary.

THE MASON COLLEGE,
BIRMINGHAM.

SESSION 1885-86.

FACULTIES OF ARTS AND SCIENCE.
The SESSION COMMENCES on THURSDAY, October 1.

All Departments 0/ the College are open to both sexes on the same terms,
special arrangements are madefor the convenience of Ladies.

Syllabuses, containing full information as to the Admission of Students,
Courses of Instruction, Fees, Entrance and other Scholarships, &c., are now
ready, and may be had from Messrs. Cokni.sh, New Street, Birmingham,
price 3^. (by post A^d.").

GEO. H. MORLEY, Secretary.

THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

SCHOLARSHIP IN CHEMISTRY OF ^30 PER ANNUM.
An Examination for this Scholarship will be held early in October. Candi-

dates must either have studied Chemistry two years in the College, or they
may be B.Sc. of London, or Associates of the Institute of Chemistry.
Application to be made before October 1 to

GEO. H. MORLEY, Secretary.

THE MIDDLESEX HOSPITAL.
The WINTER SESSION will open on THURSDAY, October i, with

an Introductory Address by Dr. J. K. FOWLER, M.A.
The Medical School, which has lately been considerably enlarged, provides

the most complete means for the education of Students preparing for the
University of London, the Colleges of Physicians and Surgeons, and the other
Licensing Bodies. Two Entrance Scholarships of the annual value of ^^25
and £20, tenable for two years, and an Entrance Science Scholarship value

^50, will be competed foron SEPTEMBER 29 and following days. Special
arrangements are made for the convenience of Dental Students. Further
information maybe obtained from the Dean or the Resident Medical Officer

at the Hospital.
ANDREW CLARK, Dean.

LIVING SPECIMENS FOR THE MICROSCOPE
GOLD MEDALawardedat theFISHERlES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM
who has last week sent to his subscribers Zoothamnium arbuscula, with
drawing and description. He has also sent out Cristatella mucedo,
Alcyonella fungosa, Plumatella repens, Cordylophora lacustris, Lacinular.a
socialis, Leptodora hyalina, Spirulina, Volvox globator ; also Hydia,
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in cojirse ofSix Months forSubscription 0/ ji,i is,

or Twelve Tubes for los. 6d.

Portfolio of Drawings, Eleven Parts, is. each.
,

VICTORIA UNIVERSITY,
|

UNIVERSITY COLLEGE, LIVERPOOL.
SESSION 1885-86 commences OCTOBER 5

Complete Curriculum provided for Victoria University r Degrees in

Medicine, Arts, and Science.
Students also prepared for London University, Cambridge Higher Local

and other Examinations.
Physical, Biological^ and Chemical Laboratories.
Assistance in Practical Laboratory Work by Demonstrators under the

Superintendence of the Professor of the Department.
AH Classes, except Medical, open to Male and Female Students of 16 and

upwards.
_
Students admitted on their i6th year, subject to Preliminary

Examination.
Evening Lectures and Classes, beginning October 12, open to all-comers

on payment of 6s. fee.

Full Prospectus gratis on application to the College Re

NORMAL SCHOOL OF SCIENCE AND
ROYAL SCHOOL OF MINES,
SOUTH KENSINGTON AND JERMYN STREET.

Dean.—Professor T. H. Huxley, P.R.S.

SESSION i3Ss-86.

From the ist October 1885, t{ll about the middle of June 1886, the Labora-
tories will be open to Students in the following Sciences :

—

Chemistry and Agriculture.
Physics.
Biology.
Geology.
Mechanics and Mechanical Drawing.
Metallurgy, Mining, and Assaying.

The following Courses of Lectures will be given during the Session :—
Physics, Professor Guthrie, F.R.S., ist Oct. 1885 ; Principles of Agriculture,

J. Wrightson, Esq., ist Oct. ; Biology, G. B. Howes, Esq., ist Oct. ;

Metallurgy, Professor Chandler Roberts, F.R.S. , 2nd Oct. ; Elementary
Organic and Inorganic Chemistry, Professor T. E. Thorpe, F.R.S., 2iid

Oct. ; Mining, Professor Warington Smyth, F.R.S., 9th Nov. ; Astronomi-

cal Physics, J. Norman Lockyer, Esq., F.R.S., 15th June, 1886; Elementary
Geology, Professor Judd, F.R.S., 15th Feb. ; Zoology and Palaiontology,

G. B. Howes, Esq., 15th Feb.; Botany, D. H. Scott, Esq., 15th Feb.;
Advanced Organic and Inorganic Chemistry, Dr. F. R. Japp, F.R.S.,

F.C.S., 15th Feb. ; Mineralogy, F. Rutley, Esq., 9th March.
A Course of Mine Surveying, conducted by Mr. B. H. Brough, will begin

on the isth Feb., 1886.

In addition to the above, Lectures will be given in the Chemical Depart-

ment by Drs. Hodgkinson and Percy Frankland.

For further particulars apply to the Registrar, Normal School of Science,

South Kensington.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.

The NEXT SESSION will BEGIN on TUESDAY, October 6.

Students are specially prepared for the .'Yrts and Science E.\aminations of the

University of London. Tuition Fee (including all Lecture Courses) ;^io.

Physical, Chemical, or Biological Laboratory Fees from Three Guineas

per Session of Three Terms.
For further information apply to

IVOR JAMES, Registrar.

Cardiff, August 25, 1885

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.

AflERDARE HALL, CARDIFF.
To Open on OCTOBER 5 for the accommodation of the Lady Slndt-nts

attending the University College of South Wales and Monmouthshire.

Sessional Fee, £io. For information as to Scholarships, &c , apply to the

Hon. Principal, the Honourable ISABEL BOUCE, Duffryn, Mountain
Ash. Tuition Fee at University College, ;£io. Courses arranged for the

London University Ex

With numerous Illustration

POLARISATION OF
, Crown 8vo, 3s. 6d.

LIGHT. By W.
SPOTTISWOODE, LL.D..late President of the Royal Society, Sc
New Edition. [Nature Series

MACMILLAN & CO.. LONDON.
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^^ MICROSCOPISTS,
ASTRONOMERS,

SURGEON DENTISTS.
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THE SWAN LAMP
AND FITTINGS may be purchased at

MAWSON AND SWANKS STORE,
I, FARRINGDON STREET, EC, & MOSLEY STREET,

NEWCASILE-ON-TYNE.

R. & J. BECK'S
NE^V^ MICROSCOPE,

THE STAR."

Stand, with 1-iii. Object-

glass

Stand, with I-in. and ^-in.

Object-glasses

Stand, with Rack and Pinion,

coarse adjustment, 2 Eye-
pieces, and i-in. Object-

glass

£ s.

2 2

3 3

3 3

Full Descriptive Pamphlet sent

Applicnlio)! to

R. & J. BECK, 68, Cornhill, London, E.G.

GOLD MEDAL
International Inventions Exhibition, 1885.

OUR EYES.
HOW TO USE OUR EYES, AND
HOW TO PRESERVE THEM FROM

INFANCY TO OLD AGE.

WITH SPECIAL INFORMATION ABOUT SPECTACLES
THIRD EDITION.

By JOHN BROWNING,
F.R.A.S., F.R.M.S., &c.

With 54 Illustrations. Price is. ; Cloth, is. dct.

E.xtracts from Notices of the First Edition ;

—

" 'How to Use Our Eye*;,' by John Browning, F.R.A.S., is a thoroughly

practical little manual."— Crrt//i/t'.

" Gives niiiiy a useful hint to those who enjoy good eyesight and wish to

preserve it, and gives the advice of an oculist to those obliged to wear

spectacles."—/''!// Mull Gazette.

CHATTO & WINDUS, PICCADILLY, LONDON, W.
AND ALL BOOKSELLERS.

Sent free for is. ^d. by the Au'.hor, John Browning,
63, Strand. London, W.C.

TIegretti and zambra,
SOLE MAKERS OF JORDAN'S (PATENT)

SUNSHINE RECORDER.

PRICE £3 los.
With a supply of Charts.

N EG R ETTI
ZAMBRA,

SCIENTIFIC Instrument Makei s

TO THE Queen,
HOI.BORN VIADUCT.
Branches:—45, Cornhill;

122, Regent Street, London.

llatstralcd Description Post Free

NEGRETTI & ZAMBR.-VS
Large Illustrated Catalogue,

3 Engravirg;

lice %s. id.

Silver Medal awarded Inventions' Exhibition, 1885.
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CITY AND GUILDS OF LONDON
INSTITUTE

FOR THE ADVANCEMENT OF TECHNICAL EDUCATION
President—H.R.H. the PRINCE of WALES, K.G.

Vice-Presidents :

The Right Hon. the EARL of SELBORNE, F.R.S., Chairman of the

Council.
SIR FREDERICK ERAMWELL, F.R.S., M.Inst.C.E., Chairman of the

Committee.
SIR SYDNEY H. Vi'ATERLOW, Bart., M.P., Treasurer.

JOHN WATNEY, F.S.A., *\

W. P. SAWYER, } Honorary Secrrtaries.

OWEN ROBERTS, M.A., I

CITY AND GUILDS OF LONDON
INSTITUTE.

CENTRAL INSTITUTION, EXHIBITION ROAD, S.W.

Course of Technical Instruction for Engineers, Manufacturers, and
Teachers under the direction of Prof. Henrici, LL.D., F.R.S., Prof. Unwin,
M.Inst.C.E., Prof. Ayrton, F.R.S., and Prof Armstrong, Ph.D., F.R.S.
The Clothworkcrs' Scholarship of ;£6o for three years, the Siemens

Memorial Scholarship of^so for three years, and two Mitchell Scholarships
of ;^30 for two years, one with free education, will be awarded on the results

of the Entrance or Matriculation Examination, to-be held on TUESDAY,
September 29, and on the three following days.
The SESSION COMMENCES on TUESDAY, October 6.

,

For further particulars, and for the programme of instruction, apply at
Exhibition Road, S.W., or at Gresham College, E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
DAY DEPARTMENT for Students not under 14 years of age.
The College Courses provide Technical Instruction for Mechanical and

Electrical Engineers, Technical Chemists, Builders, and Cabinet-Makers.
Fee for the Session, inclusive of Laboratories and Workshops, j^g. Four
Saddlers' Company Studentships of ^£30 for two years, lour Mitchell Scholar-
ships of ^£30 for two years, and the HoU Scholarship of ;£2o for two years
(with Free Education) will be awarded on the result of the Entrance
Examination, which will take place on THURSDAY, October i, at 10 a.m.
The SESSION COMMENCES on Monday. October 5.
For further particulars apply at the College, Leonard Street, City Road,

E.C. ; or at Gresham College, E.C.

CITY AND GUILDS OF LONDON"
INSTITUTE.

FINSBURY TECHNICAL COLLEGE.
EVENING DEPARTMENT for Apprentices, Journeymen, Foremen,

and others. Instmction in Mechanical and Electrical Engineering. Technical
Chemistry, Applied Art, Cabinet-making, Metal Plate-work, Builders' and
Plumbers' Work, Carpentry and Joinery, Bricklaying, &c.

Fees from 65. to 305 for the Session, inclusive of Laboratories and Work-

Apprentices are admitted at half the ordinary fees.

^For further particulars apply at the College, Leonard Street, City Road,
E.C. ; . t Gresham College, E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

SOUTH LONDON SCHOOL OF TECHNICAL ART,
122 and 124, Kennington Park Ro.ad. S.E.

Modelhng, Design, Drawing and Painting from Life. Wood"
id Art Metal Work. Commencing on

Kennington Park Road, S.E., or at

Clas!

Engraving, China Painting,
TUESDAY, October 6.

For further particulars apply at
Gresham College, E.C.

CITY AND GUILDS OF LONDON
INSTITUTE.

TECHNOLOGICAL EXAMINATIONS.
The NEXT EXAMINATION will be held on May 26, 1886. Teachers

desiring to form Classes should apply at once to the Director at the Offices of
the Institute, Gresham College, E.C, or at Exhibition Road, S.W., from
whom particulars of all branches of the Institute's work may be obtained

PH I LI P MAGNUS, Director and Secretary.

UNIVERSITY COLLEGE, LONDON.
The Session of the Faculty of Medicine will commence on OCTOBER i

Introductory Lecture at 4 p m. by Prof. E. A. Schafer, F.R.S.
The Examinations for the Entrance Exhibitions will be heldon SEPT-

EMBER 28 and =9-

Scholarships, Exhibitions, and Prizes of the Value of ;iBoo are awarded
Annually.

In University College Hospital over 3000 In-patients and 30,000 Out-
patients are treated during the year. Thirty-six Appointments, eighteen
being resident, as House-Surgeon, House Physician, and Obstetric Assistant,
&c , are filled up by competition during the year, and these, as well as all

Clerkships and Dresserships, are open to Students of the Hospital
without extra Fee

Prospectuses with full information as to Classes, Prizes, &c. , may be
obtained from the College, Cower Street, W.C.

G. V. POORE. M.D., Dean of the Faculty.
TALFOURD ELY, M.A., Secretary.

LIVING SPECIMENS FOR THE MICROSCOPE
GOLD MEDALawardedat the FISHERIES EXHIBITION to

THOMAS BOLTON. 57. NEWHALL STREET. BIRMINGHAM
who has last week sent to his subscribers Zoothamnium arbuscula, wit"
drawing and description. He has also sent out Cristatella mucedo'
Alcyonella fungosa, Plutnatella repens, Cordylophora lacustris, Lacinularia

socialis, Leptodora hyalina, Spirulina, Volvox globator ; also Hydra,
Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)

Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in course ojSix Months forSubscription 0/ £1 is.

or Twelve Ttthes for los. 6d.

Portfolio of Drawings, Eleven Parts, is. each.

THE MIDDLESEX HOSPITAL.
The WINTER SESSION will open on THURSDAY, October i, with

an Introductory Address by Dr. J. K. FOWLER, M.A.
The Medical School, which has lately been considerably enlarged, provides

the most complete means for the education of Students preparing for the

University of London, the Colleges of Physicians and Surgeons, and the other

Licensing Bodies. Two Entrance Scholarships of the annual value of ;(J25

and £zo. tenable for two years, and an Entrance Science Scholarship value

lio, will be competed for on SEPTEMBER 29 and following days. Special

arrangements are made for the convenience of Dental Students. Further
information may be obtained from the Dean or the Resident Medical Officer

at the Hospital.
ANDREW CLARK, Dean.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1885-86 will commence on OCTOBER i,

when an Introductory Address will be delivered by A. O. MacKELLAR,
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of ,£100 and ^60

respectively, open to all iirst-year Students, will be oITered for competition.

The Examination will be held on the 5th, 6th, and 7th of October, and the

subjects will be Chemistry and Physics, with either Botany or Zoology, at

the option of Candidates.
Special Classes are held throughout the year for the " PRELIMINARY

SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of the

UNIVERSITY of LONDON.
All Hospital Appointments ar
Scholarships and Money Prizt

Sessional Examinations, as also
The Fees may be paid

open to Students without extra charge.

3 ofconsiderable value are awarded at the

everal Medals,
sum or by instalments. Entries may be

mad,- to Lectures or to Hospital Practice, and special arrangements are

made for Students entering in their second or subsequent years; also for

Dental Students and f.jr Qualified Practitioners.

Several medical practitioners and private families residing in the_ neigh-
bourhood receive Students for residence and supervision, and a register of
approved lodgings is kept in the Secretary's office.

Prospectuses and all particulars may be obtained from the Medical Secre.

tary, Mr. George Rendle. W M. ORD, Dean.

ST. GEORGE'S HOSPITAL
MEDICAL SCHOOL,

HYDE PARK CORNER, S.W.

The WINTER SESSION will commence on THURSDAY, October i,

with an Introductory Address by TIMOTHY HOLMES, Esq., F.R.C.S.,
at 4 p.m. A Prospectus of the School and further information may be
obtained by personal application between i and 3 p.m. ; or by letter addressed
to the Dean at the Hospital.

ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

AGRICULTURAL EDUCATION.
The Examination of Candidates for the SOCIEIY'S JUNIOR SCHO-

LARSHIPS, value .£20 each, will take place simultaneously in the Society's

Rooms and at the Schools from which Pupils are entered by the Head
Master on NOVEMBER 10 and 11.

Entries close on OCTOBER 15.

Copies of the Regulations may be had on application to

12, Hanover Square, London, W. H. M. JENKINS, Secretarj'.

"the mason SCIENCE COLLEGE,"
BIRMINGHAM.

SCHOLARSHIP IN CHEMISTRY OF ^^30 PER ANNUM.
An Examination for this Scholarship will he held early in October. Candi-

dates must either have studied Chemistry two years in the College, or they
may be B.Sc. of London, or Associates of the Institute of Chemistry
Application to be made before October i to

GEO. H. MORI.EY, Secretary.

BOOKS (Secondhand), Miscellaneous, Re-
mainders. &c.—c. HERBERT, English and Foreign Bookseller, 319.

Goswell Koad. London, E.C. Catalogue free on receipt of two stamps
Libraries, Old Books,and Parchment purchased.
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and LOCKS
Have received highest Awards at all International Exhibitions,

including Two Diplomas of Honour and Six Gold Medals.

London Warehouse, 76, NEWGATE STREET, E.C.

Lancashire Safe and Lock Works, BolUm. [513

RIBBON SECTION CUTTING.
t Company have designed a new and
Ribbons of Sections of Microscopic

The Cambridge Scientific

simple Microtome for cutting
Preparations on the plan first adopted by Mr. Caldwell. The
ment has the advantage over the original pattern of dispensing with th'

endless band altogether, and consequently not only avoiding the troubl
of lifting the series of Sections from the razor, but also of allowing them t>

fall on to the glass slide in their proper position for mounting. Price of thi

The Company a

•f which is kept ii
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stock.

sfor the Microscopes of Zeiss, upply

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,
Cambridge.

Prof. Loisettc's DISCOVERIES. THE PHYSIOLOGICALART OF NEVER FORQETTINQ-wholly unlike mnemonics
Lost memories restored-the worst made good, and tlif best
better. Antj book learned in one reading. Speaking without

MEMORY
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methodnotes. A srijcoaohh
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„ with opinions of

„„ Mr. R. A. PROCTOR. Dr. ANDREW \frlLSON icNEVER FORGETTINO and CURE tor MIND-WANDER-INQ taught thoroughly by Post, in Classes, and Privately
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OUR EYES.
HOW TO USE OUR EYES, AND
HOW TO PRESERVE THEM FROM

INFANCY TO OLD AGE.
WITH SPECIAL INFORMATION about SPECTACLES.

THIRD EDITION.

By JOHN BROWNING,
F.R.A.S., F.R.M.S., &c.

With 54 lLi.i.srR.^TioNS. Price is. ; Cloth, is. 6d.

Extr.-itts from Notices of the First Edition :—
" ' How to Use Our Eye;.' by John Browning, F.R. A.S., is a thoroughly

practical little manual."— (7r«//:/V.
*' Gives many a useful hint to those who enjoy good eyesight and wish to

preserve it, and gives the advice of an oculist to those obliged to wear
spectacles."—/'«« AJatt Gazette.

CHATTO & WINDUS, PICCADILLY, LONDON, W.
AND ALL BOOKSELLERS.

NEGRETTI AND ZAMBRA.
SOZE M.-IKERS OF JOKD.-IN'S (P.4 TEA 7

)

Slid 1/

PRICE £3 los.
With a supply of Charts.

NEGRETTI
ZAMBRA,

Scientific Instrument Makers
TO THE Queen,

HOI BORN VIADUCT.
Brancheb —45, Cornhill

;

122 Ke^ent Street, Ixjndon.

illustrated Dts rtption Post Free

NEGRETTI ^ ZAMERA'S
Large Illustrated Catalrgue.

600 Pages,

200 Engravings.

Price ss. td.

ti }n Exhibition^ 1885.
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BRITISH MUSEUM.
The READING-ROOiM will b; CLOSED from THURSDAY, October

, to MONDAY, October 5, both davs inclusive.

EDWARD A. BOND, Principal Librarian.
British Museum, September 22, 18S5.

UNIVERSITY OF LONDON.
PRELIMINARY SCIENriFIC (M.E.) EXAMINATION.

Instruction is given in all the subjects of the above Examination at
GUVS HOSPITAL, during the Winter and Summer Sessions. The Class
is not confined lo Students of the Hospital.— For further particulars apply to

the Dean, Guy's Hospital, Southwark, S.E.

UNIVERSITY COLLEGE. BRISTOL.
The SESSION 1885-86 will begin on OCTOBER 6. The College supplies

for persons of either sex above the ordinary School Age the means of
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEERING,
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily.
The Engineering Department includes Civil, Mechanical, and Electric
Engineering, and Surveying ; and special arrangements for practical work
have been made with various Engineers in and near Bristol. Information
with regard to the lodging of Students may be obtained on application.
Several SCHOLARSHIPS are tenable at the College. Calendar, contain-
ing full information, price \s. (by Post \s. 2<i.). For Prospectus and further
information, apply to

ALFRED E. STOCK, Registrar and Secretai-%'.

THE YORKSHIRE COLLEGE.
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS.
The TWELFTH SESSION begins TUESDAY, October 6. 1885, in the

New College Bl^ildings. College Road, Leeds, recently opened by
the Prince and Princess of Wales.
The Day Classes prepare for the London University and other Examina-

tions, and for various Professions. They include :—Mathematics, Physics,
Chemistry, Geology, Mineralogy, Mining, Coal Mining and Colliery' Man-
agement, Zoology. Comparative Anatomy, Botany, Human Physiology,
Civil, Mechanical, and Mining Engineering, Classics, History, English,
French, German, and Oriental Languages and Literature, Weaving, Design-
ing, and Dyeing, Textile Fabrics, &c.

'Ihe College Laboratories, Weaving Sheds, and Dyehouse are open daily
for practical woik. Fees according to time.
N.B.—Engineering Students will work in the detached New Engineer-

ing Laboratory. Prospectuses may be had (free) from the Secretary.

UNIVERSITY COLLEGE, LONDON.
ORGANIC CHEMISTRY.

Dr. H. FORSTER MORLEY will give a Systematic Course of 80
Lectures t)n Organic Cliemistry, beginning WEDNESDAY, October 7, at
g a.m. First Term ; Elementary. Second Term : Benzene Derivatives,
Third Term : Advanced. The Course covers the subjects required for E. Sc.
Fee, £2 12s. 6d. per Term, or;{^6 6j. for the Course.

TALFOURD ELY, M A., Secretary.

MATHEMATICS (London and Suburbs).—
Students attended (at their oivn homes if they so prefer) by a High
Wrangler, Trin. Coll., M.A. and F.R.S., on very reasonable terms.—
X., 9. Dorville Road, Hammersmith, W.

BEDFORD COLLEGE, LONDON, *'FOR
LADIES," 8 and o, York Place, Baker Street, W.—Michaelmas Term
will_ begin on THURSDAY, October 15, 1885. Throughout the
Session practical demonstrations in Botany will be given by Miss
MARY FORSTER. B. SHADWELL, Hon. Sec.

THE MASON SCIENCE COLLEGE,
BIRMINGHAM.

SCHOLARSHIP IN CHEMISTRY OF /30 PER ANNUM.
An Examination for this Scholarship will be held early in October. Candi-

dates must either have studied Chemistry two years in the College, or they
" '

*
" " .h- Institute of Chemistrymay be B.Sc. of London, or Assoc

Application to be made before October
GEO. H. MORLEY, Secretary.

VICTORIA UNIVERSITY,
UNIVERSITY COLLEGE, LIVERPOOL.

SESSION 1SS5-S6 commences OCTOBER 5

Complete Curricujum provided for Victoria University Degrees in

Universi.-y, Cambridge Highe
Med:
Students also prepared for Lond

and other Examinations.
Ph>;sical, Biological, and Chemical Laboratories.
Assistance in Practical Laboratory Work by Demonstrators under

Superintendence of the Professor of the Department.
All Classes, except Medical, open to Male and Female Students of 16

upwards.
_
Students admitted on their 16th year, subject to Prelimii

Local

Examination.
Evening Lectun nd Classes, beginning Octoberi2, open to all-(

tis on application to the College Regi .trar.

WANTED.—"NATURE, No. 56.—Apply
Natl-ke Office, 29, Bedford Street, StranJ, W.C

LIVING SPECIMENS FOR THE MICROSCOPE
GOLDMEDALawarded atiheFISHERlES EXHIBITION to

THOMAS BOLTON, 57. NEWHALL STREET. BIRMINGHAM,
who has last week sent to his subscribers a curious Worm, Pteridonais para-
sitica, with drawing and description. He hasalso sent out Cristatella mucedo,
Fredericella sultana, Cordylophora lacustris, Lacinularia socialis, Micro-
codon clavus, Notommata spicata, Brachionus amphiceros, Rhinops vitrea,

Uvella virescens, Acineta grandis, Volvox globator, Desmids ; also Hydra,
Amosba, Vorticella, Crayfish, and other Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in course o/Si.x Months for Subscription 0/ li is
or Twelve Tubes for 10s. td.

Portfolio of Drawings. Eleven Parts, is. each.

THE LONDON HOSPITAL AND
MEDICAL COLLEGE, MILE END, E.
The SESSION 13S5-6 will COMMENCE on THURSDAY, October i,

1885.

As the College will be in course of enlargement the: e will be no Public
Distribution of Prizes this year.
FOUR ENTRANCE SCHOLARSHIPS, value /60, £^0, ^30, and

;£20, will be offered for competition at the end of September to new Students.
Fees for Lectures and Hospital Practice, gj Guineas in one payment, or

100 Guineas in three instalments. All Resident and other Hospital appoint-
ments are free, and the holders of all the Resident Appointments are provided
with rooms and board entirely free of expense. The Resident Appoint-
ments consist of Five House-Physiclancies, Five House-Surgeoncies, One
Accoucheurship, and One Receiving Room Officer. Two Dressers and Two
Maternity Pupils also reside in the Hospital. Special Classes for the Pre-

liminary Scientific and Intermediate M.B. Examinations of the University

of London, and for the Primary and Pass Examinations for the Fellowship
of the Royal College of Surgeons of England are held throughout the year.

Special entries may be made for Medical and Surgical Practice.

The London Hospital is now in direct communication by rail and tram
with allpartsof the Metropolis, and the Metropolitan, Metropolitan District,

East London, and South-Eastern Railways have Stations within a minute's
walk of the Hospital and College.

For prospectus and particulars apply personally or by letter to

Mile End, E. MUNRO SCOTT, Warden.

THE MIDDLESEX HOSPITAL.
The WINTER SESSION will open on THURSDAY, October i, with

an Introductory Address by Dr. J. K. FOWLER, M.A.
The Medical School, which has lately been considerably enlarged, providts

the most complete means for the education of Students preparing for the

University of London, the Colleges of Physicians and Surgeons, and the other

Licensing Bodies. Two Entrance Scholarships of the annual value of ^25
and /[20. tenable for two years, and an Entrance Science Sch ilarship value

;£5o, will be competed foron SEPTEMBER 29 and following days. Special

arrangements are made for the convenience of Dental Students. Further
information may be obtained from the Dean or the Resident Medical Officer

at the Hospital.
ANDREW CLARK, Dean.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1SS5-86 will commence on OCTOBER i.

when an Introductory Address will be delivered by A. O. MacKELLAR.
Esq., M.Ch.. at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of /loo and ^60

respectively, open to all first-year Students, will be offered for compet'tion.

The E.\amination will be held on the 5th, 6th, and 7th of October, and the

subjects will be Chemistrj- and Physics, with either Botany or Zoology at

the option of Candidates.
Special Classes are held throughout the year for the "PRELIMINARY

SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of thu-

UNIVERSITY of LONDON.
All Hospital Appointments are open to Students without extra charge.

Scholarships and Money Prizes of considerable value are awarded at tht

Sessional Examinations, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

made to Lectures or to Hospital Practice, and special arrangements are

made for Students entering in their second or subsequent years ; also for

Dental Students and for QuaHfied Practitioners.

Several medical practitioners and private families residing in the neigh-
bourhood receive Students for residence and supervision, and a register of

approved lodgings is kept in the Secretary's office.

Prospectuses and all particulars may be obtained from the Medical Secre-

tary, Mr. George Rendle. W M. ORD. Dean.

ST. GEORGE'S HOSPITAL
MEDICAL SCHOOL,

HYDE PARK CORNER, S.W.

The WINTER SESSION will commence on THURSDAY, October 1,

with an Introductory Address by TIMOTHY HOLMES, Esq., F.R.C.S.,

at 4 p.m. A Prospectus of the School and further information may be

obtained by personal application between i and 3 p.r- •
-- i— '-•• 'J '

to the Dean at the Hospital.

r by letter addr
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AMATEUR

PHOTOGRAPHERS
SHOULD ALWAYS USE

THE MAWSON PLATE.

The BEST and CHEAPEST in the Market.

Uniform, Reliable, and exceedingly easy to develop.

MOSLEY STREET, NEWCASTLE-ON-TYNE

;

and 31, FARRINGDON STREET, LONDON. [504

R. & J. BECK'S
NE^W MICROSCOPE,

"THE STAR."
PRICES. £ s. d.

Stand, with i-in. Object-

glass 2 2

Stand, with i-in. and ^-in.

Object-glasses 3 3

Stand, with Rack and Pinion,

coarse adjustment, 2 Eye-
pieces, and I-in. Object-

glass 3 3

Full Descriptive PamphUt sent on
Applicotion to

R. & J. BECK, 68, Cornhill, London, E.G.

GOLD MEDAL
International Inventions Exhibition, 1885.

OUR EYES.
BROWNING'S IMPROVED METHOD OF SUITING THE

SIGHT WITH SPECTACLES

Either Personally or by Correspondence.

BROWNING'S AXIS-CUT PEBBLES are the most perfect

lenses made, being cut from pure crystals of Brazilian pebble at

right angles to the axis, and every lens tested separately by the

polariscope. Spectacles of superior quality from 4J. td. per

pair ; with pebble lenses in best steel frames, from lOf. dd. per

pair ; and in gold fraines from £1 y. 6d.—Full particulars of

Browning's Method of Suiting the Sight by Correspondence,

and Testimonials post free.

63, STRAND, LONDON, W.C.

NEGRETTI AND ZAMBRA,
SOLE MAKERS OF yORDAN'S (PATF.AT)

PRICE £3 los.
With a supply of Charts,

N EG R ETT
ZAMBRA,

^ lENTiFic Instrument Make
TO THE Queen,

HOI.BORN VIADUCT.
Branches:—45, Cornhill;

122, Regent Street, London

Illustrated Description Post F,,

S'EGRETTI & ZAMBRA'S
Large Illustrated Catalogne.

> Engravinp'.

lice s». id.

Silver Midal awarded Inventions' Exhibition, 1885.
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VICTORIA UNIVERSITY,
UNIVERSITY COLLEGE, LIVERPOOL.

SESSION 1S85-S OCTOBER 5

Complete Curriculum provided for Victoria University Degrees in

Medicine, Arts, and Science.
Students also prepared for London Universiiy, Cambridge Higher Local

and other Examinations.
Physical, Biological, and Chemical Laboratories.
Assistance in Practical Laboratory Work by Demonstrators under the

Superintendence of the Professor of the Department.
AH Classes, except Medical, open to Male and Female Students of 16 and

upwards. Students admitted on their i6th year, subject to Preliminary
Examination.
Evening Lectures and Classes, beginning October 12, open to all

on payment of 6y. fee.

Full Prospectus gratis on application to the College Registrar.

THE OWENS COLLEGE,
MANCHESTER.

The PROFESSORSHIP of PHYSIOLOGY ha^ become vacant through
the resignation of Prof. Gamgee. Candidates for the Chair are invited to

forward applications and testimonials, addre.=ised to the Council of the Col-
lege, under cover to- the Registrar, not later than MONDAY, November 9
next. Information concerning the terms and conditions of the appointment
will be forwarded on application to Dr. Greknwood, Principal of the

College.
HENRYWM. HOLDER, M.A., Registrar.

UNIVERSITY COLLEGE, BRISTOL.
The SESSION 1885-86 will begin on OCTOBER 6. The College supplies

for persons of either sex above the ordinary School Age the means of
continuing their Studies in SCIENCE. LANGUAGES, HISTORY, and
LITERATURE. The CHEMICAL. PHYSICAL, ENGINEERING,
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily.
The Engineering Department includes Civil, Mechanical, and Electric

Engineering, and Surveying ; and special arrangements for practical work
have been made with various Engineers in and near Bristol. Information
with regard to the lodging of Students may be obtained on application.

Several SCHOLARSHIPS are tenable at the College. Calendar, contain-

ing full information, price u. (by Post \s. 3*/.). For Prospectus and further

information, apply to

ALFRED E. STOCK, Registrar and Secretar\'.

THE YORKSHIRE COLLEGE.
DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS.

The TWELFTH SESSION begins TUESDAY, October 6. 1885, in the

New College Buildings, College Road, Leeds, recently opened by
the Prince and Princess of Wales.
The Day Classes prepare for the London University and other Examina-

tions, and for various Professions. They include :— Mathematics, Physic^,

Chemistry, Geology, Mineralogy, Mining, Coal Mining and Colliery Man-
agement, Zoology. Comparative Anatomy, Botany, Human Physiology,
Civil, Mechanical, and Mming Engineering, Classics, History, English,

French, German, and Oriental Languages and Literature, Weaving, Design-
ing, and Dyeing, Textile Fabrics, &c.

'Ihe College Laboratories, Weaving Sheds, and Dyehouse are open daily

for practical woik. Fees according to time.

N.B.—Engineering Students will work in the detached New Encineer-
Prospectuses may be had (free) from the Secretary.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1885-S6 will commence on OCTOBER i.

when an Introductory Address will be delivered by A. O. MacKELLAR.
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of /iioo and ^60

respectively, open to all first-year Students, will be offered for competition.
The Examination will be held on the 5th, 6th, and 7th of October, and the
subjects will be Chemistry and Physics, with either Botany or Zoology at
the option of Candidates.

Special Classes are held throughout the year for the " PRELIMINARY
SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of the
UNIVERSITY of LONDON.

All Hospital Appointments are open to Students without extra charge.
Scholarships and Money Prizes of considerable value are awarded at the

Sessional Examinations, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may be

madi to Lectures or to Hospital Practice, and special arrangements are
made for Students entering in their second or subsequent years; also for
Dental Students and for Qualified Practitioners.
Several medical practitioners and private families residing in the neigh-

bourhood receive Students for residence and supervision, and a register of
approved lodgings is kept in the Secretary's office.

Prospectuses and all particulars may be obtained from the Medical Secre-
tirj*. Mr. George Rbndlk.

W M. ORD, Dean.

TECHNICAL EDUCATION.
Pupils received into the Laboratory of Sandv L.^ne Chem'cal Works.

Clayton, Manchester. Director. Alfred H. Jackson-, B.Sc, M P.S-,

F.C.S., &c., Associate of Owens College, Manchester,

LIVING SPECIMENS FOR THE MICROSCOPE
GOLDMEDALawarded at the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGHAM,
Who last week sent to his subscribers the new Rotifer Pompholyx sulcata,

with sketch and description, has also sent out Lophopus crystallinus,

Cristatella mucedo, Fredericella sultana, Cordylophora lacustris, Lacinularia
socialis, Asplanchna priodonta, Volvox globator, Desmids ; also Hydra,
AmcEba, Vorticella, Crayfish, andother Specimens for (Huxley and Martin's)
Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubesin course o/Six Months for Subscription of £z. xs.
or Twelve Tubes for tos. 6d.

Portfolio of Drawings. Eleven Parts, is. each.

EDWARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles

Plumulariasimilis (post-free) 2 8

Also, quite new :

—

Gorgonia verrucosa (polype stained) ,, 22
Podalirusti-picus (Spectre Shrimp) ., i 2

EDWARD WARD. 249, OXFORD STREET. MANCHESTER. [503

UNIVERSITY COLLEGE OF NORTH
WALES, BANGOR

Session 1S85-6 will oren on FRIDAY, OCTOBER 2.

DEPARTMENTS OF PHYSICS, CHEMISTRY, AND BIOLOGY.

Physics ( Professor, A. Gray, M.A.
^"^^^"^^ ...

I Demonstrator, D. M. Lewis, M-A.

Chemistry -f
Z^'"''/^^^'"-. J- J- Doebie. M.A., D.Sc.UHE.MisTRY

-j^ Demonstrator, G. M.^cgowan, Ph.D. (Leipzig).

Biology ... Lecturer, R. W. Phillips, B.A., B.Sc.

The Classes and Laboratory Courses of this College are arranged to suit the
requirements of Students preparing with a \-iew to the Practical Appli-
cations of the above Sciences, as well as of Students preparing for University
and other Examinations. Two years of the Three Years" Course required for

Graduation in Science at the University of Edinburgh may be taken at this

College, and the Lectures in Chemistry and Botany are recognised by the
LTniversities of Edinburgh and Glasgow as qualifying for the Medical
Degrees of those Universiiies.

The extensive Laboratories (Physical, Chemical, and Biological) are fully

equipped for Study and Research, and in the Physical Department special

provision has been made for the Teaching of Electrical Engineering. A
special course has been arranged in this subject. For Plans and Description
of Physical and Chemical Laboratories, see Nature for February 26, 1885.

Laboratory Fees (per Term)
Physical Chemical Biological

Laboratory Laboratory Laboratory
Si-x Hours per Week ... £,0 17 6 ... £,x x o ... f,o 17 6
Twenty-four or more Hours

per Week 2 15 o ... 440 ... 2 15 o

Proportional Charges for more than Six or less than Twenty-four Hours
per Week.
A considerable number of Scholarships and Exhibitions are open for Com-

petition at the beginning of each Session, and several ar« awarded at the
close of each Session on the result of the year's work.

For full Information see the College Calendar, which may be had
(price \s. 6(£) on application to the College Secretary.

MATHEMATICS (London and Suburbs).—
Students attended (at their own homes if they so prefer) by a High
Wrangler, Trin. Coll., M.A. and F.R.S., on very reasonable terms.

—

X., 9. Dorville Road, Hammersmith, W.

WANTED.—A TUTOR to teach Young
Children. To reside in family or in lod^ing^. Must have good practical

knowledge of Natural Science and be able to explain clearly.— Please
write fully to Mr. A. HF.RliEET, Welwyn.

A GRADUATE of the UNIVERSITIES of
Edinburgh and Heidelberg, with great experience in Zoological and
Microscopic Work, seeks an .app.jintment as SECRETARY or some
other suitable employment.—Address F.R.S. , Hampden Club, London,
N.W.

BRITISH MARINE SHELLS, CRUSTA-
CEANS, ECHINODEHMS, BIRDS' EGGS, &c. Many thousantU

of rare and beautiful specimens for Sale Cheap Lists 2 stamps.

Specimens sent on approval —J.. 15, Warren Street, Tenby.

WANTED.—"NATURE, No. 56.—Apply
Natlire Office, 20, Bedford Street, Strand, W.C.

With numerous Illustrations, Crown 8vo, 3*. 6d.

POLARISATION OF LIGHT. By W,
SPOTTISWOODE, LL.D.,late President of the Royal Poriely, Sr.

New Edition [Xaturc Sc>-irs

M.^CMILI.AN & CO., LONDON.
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C H AT W O O D S

DUODECUPLE o
^ SAFES

^
PATENT ^Cf

.*-*-' and LOCKS
Have received highest Awards at all International Exhibitions,

including Two Diplomas of Honour and Six Gold Medals.

London Warehouse, 76, NEWGATE STREET, E.C.
Lancashire Safe and Lock Works, Bolton. [5,3

better. ' book learned

Prof. Loi.sette's DISCOVIlRrES. -IHE PHYSIOLOaiCALART OF NEVER FORGETTINQ-whoUyunUke mnemonics
' "' estored—the worst made good, and the best

ne reading. Speaking without
notes. A self-coaching method
for all subjects. Invalaable to
the Legal, Medical, Clerical,
& all other Professions & Busi.
nesses. The Lessons contain
Oiip Tho.i.and AiMiliparini,= ' "

MEMORY
SUCCESS.
„..,"; R- A. PROCTOR. Dr. ANDREW WILSON &c
*'^y„^^ FORGETTINO and CURE for MIND-WAJIDER-IMQ taught thoroughly by Post, in Classes, and Privately
PROF. LOISETTE. 87. New Oiford Street. London. W.c.

RIBBON SECTION CUTTING.
The Cambridge Scie

simple Microtome for c

Preparations on the pi;

ment has the advaata;
endless band altogethi
of lifting the series of Sections fro:

fallc

M
slide

fie Instrument Company have designed a new and
;ing continuous Ribbons of Sections of Microscopic
first adopted by Mr. Caldwell. The new instru-
over the original pattern of dispensing with the
and consequently not only avoiding the trouble

but also of allowing them to
I their proper position for mounting. Price of the

The Company are appointed Age:
of which is kept in stock.

sfor the Microscopes of Zeis

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,

Cambridge,

OUR EYES.
BROWNING'S IMPROVED METHOD OF SUITING THE

SIGHT WITH SPECTACLES

Either Personally or by Correspondence.

BROWNING'S AXIS-CUT PEBBLES are the most perfect

lenses nnade, being cut from pure crystals of Brazilian pebble at

right angles to the axis, and every lens tested separately by the

polariscope Spectacles of superior quality from 4?. 6d. per

pair ; with pebble lenses in best steel frames, from Id. 6d. per

pair ; and in gold frames from £x s. 6d.—Full particulars of

Browning's Metliod of Suiting the Sight by Correspondence

and Testimonials post free.

63, STRAND, LONDON, W.C.

NEGRETTI AND ZAMBRA.
SOZE MAKERS OF JOHDA.V'S (PATENT)

SUNSHINE RECORDER.
CE £3 los.
a supply of Charts.

3 R ETTI
M B R A,

Scientific Instrument Makers

HOLBORN VIADUCT.
Branches;—45, Comhiil

;

122, Rej^ent Street, London-

Itlustratcd Description Post Free.

EGRETTI & ZAMBRA'S
lUnstrated Catalogue,

600 Pages,

200 Engravings.

Silvei Medal awai JcJ Inientions' Exhibition, 1881;.
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THE PROFESSORSHIP OF NATURAL
PHILOSOPHY,

IN THE QUEEN'S COLLEGE, GALWAY,
Being now about to become vacant, Candidates for that Office are requested
to forward their Testimonisls to the Under-Secretary, DuMin Castle, on or
before OCTOBER 28, in order that the same may be submitted to his
Excellency the Lord Lieutenant.
The Candidate who may be selected for the above Professorship will have

to enter upon his duties forthwith.
Dublin Castle, October 3, 1885.

CIVIL SERVICE COMMISSION.—Forth-
coming Examination —Assistant Examinerships in the Patent Oilice
(21-25). October 23. Salan', ^£250 to ^400.

The date specified is the latest at which applications can be received.
They must be made on forms to be obtained, with particulars, i'rum the
Secretary, Civil Service Commission, London, S.W.

BEDFORD COLLEGE, LONDON
(FOR LADIES),

S and 9, YORK PLACE, BAKER STREET, W.
The SESSION will begin on THURSDAY, October 15.
An Address to the Students and their friends will bs given on FRIDAY,

October 16, at 4 o'clock, by Sir HENRY \V. ACLAND, K.C.B., F.R.S.
Ladies and Gentlemen admitted on presentation of their vis'ting cards.

B. SHADWELL, Hon. S^c.

VICTORIA UNIVERSITY,
UNIVERSITY COLLEGE, LIVERPOOL.

SESSION 1885-86 commences OCTOBER 3

Complete Curriculum provided for Victoria University Degrees In
Medicine, Arts, and Science.

Students also prepared for London Universi:y, Cambridge Higher Local
and other Examinations.

Physical, Biological, and Chemical Laboratories.
Assistance in Practical Laboratory Work by Demonstrators under the

Superintendence of the Professor of the Department.
All Classes, except Medical, open to Male and Female Students of 16 and

upwards.
_
Students admitted on their i6th year, subject to Preliminary

Examination.
Evening Lectures and Classes, beginning October 12, open to all-comers

on payment of ts. fee.

Full Prospectus gratis on application to the College Ri

THE OWENS COLLEGE,
MANCHESTER.

The PROFESSORSHIP of PHYSIOLOGY has become vacant through
the resignation of Prof Gamgee. Candidates for the Chair are invited to
forward applications and testimonials, addressed to the Council of the Col-
lege, under cover to the Registrar, not later than MONDAY, November 9
next. Information concerning the terms and conditTons of the appointment
will be forwarded on application to Dr. Grefnwood, Principal of tlie

College.
HENRY WM. HOLDER, M..A.., Registrar.

ST. THOMAS'S HOSPITAL MEDICAL
SCHOOL.

ALBERT EMBANKMENT, LONDON, S.E.

The WINTER SESSION of 1S33-86 will commence on OCTOEliR 1.

when an Introductory Address will be delivered by A. O. MacKELLAR.
Esq., M.Ch., at 3 p.m.
TWO ENTRANCE SCIENCE SCHOLARSHIPS of ;£ioo and i.6o

respectively, open to all first-year Students, will be offered for compet-ti' n.

The Examination will be held on the 5lh, 6th, and 7th of October, and the
subjects will be Chemistry and Physics, with either Botany or Zoology at

theoption of Candidates.
Special Classes are held throughout the year for the " PRELIMINARY

SCIENTIFIC" and "INTERMEDIATE M.B." Examinations of the
UNIVERSITY of LONDON.

All Hospital -Appointments are open to Studentswithoutextra charge.
Scholarships and Money Prizes of considerable value are awarded at the

Sessional Examinations, as also several Medals.
The Fees may be paid in one sum or by instalments. Entries may te

made to Lectures or to Hospital Practice, and special arrangements are
made for Students entering in their second or subsequent years ; also for
Dental Students and for Qualified Practitioners.
Several medical practitioners and private families residing in the neigh-

bourhood receive Students for residence and supervision, and a register of
approved lodgings is kept in the Secretary's office.

Pi nspectuses and all particulars may be obtained from the Medical Secre-
tary. .Mr. George Rendi.e.

W M. ORD, Dean.

ADVERTISER wishes to know where
LANTERN SI,!»ES to Illustrate Scieniific Lectures ran be Promptly
.ind Ar[i..ri«:ly Cpied.—Af ply to F.R.S, Office of Natikk, ju,

lledford Street, Strand, W.C.

WANTED.—"NATURE," No.
Nature Office, 29, Bedford Street, Strand. W.C.

56.—Apply

LIVING SPECIMENS FOR THE MICROSCOPE
GOLDMEDALawardedat theFISHERlES EXHIBITION to

THOMAS BOLTON, S7, NEWHALL STREET. BIRMINGHAM
Who has last week sent to his subscribers Dero obtusa, with sketch and
description. He has also sent out Lophopus cr^'stallinus, Cristatella

mucedo, Fredericella sultana, Cordylophora lacustris, Asplanchna priodonta,
Notommata spicata, Volvox globator, Desmids ; also Hydra, Amceba, Vorti-
cella, Crayfish, and other Specimens for (Huxley and Martin's) Biological
Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. \-<

supplying.

specimen Tube, One Shilling, post free,

Tiventy-sux Tubes in course o/Six Months for Subscription of 1 1 i j.

yr Twelve Tubes for los. 6d.

Portfolio of Drawings. Eleven Parts, ij. each.

UNIVERSITY COLLEGfc: OF NORTH
WALES, BANGOR

Session 1885-6 will open on FRIDAY, OCTOBER 2.

DEPARTMENTS OF PHYSICS, CHE:\IISTRY, AND BIOLOGY.

Physics i
^^'oAssor, A. Gray, M.A.

iLb ...
^ Demonstrator^ D. M. Lewis, M A.

P f /'vo/wj-i'r. J. J. DoBBiE. M.A., D.Sc.
»^Ht.,MisTKY

^ Deyiicnstrafor, G. Macgowan, Ph D. (Leipzig).

Biology ... Lecturer, R. W. Phillips, E.A-, B Sc.

The Classes and Laboratory Courses of this College are arranged to suit the
requirements of Students preparing with a view to the Practical Appli-
cations of the above Sciences, as well as of Students preparing for Univers'ty
and other Examinations. Two years of the Three Years' Course required for

Graduation in Science at the L'niversity of Edinburgh may be taken at this

College, and the Lectures in Chemistry and Botany are recognised by the
Universities of Edinburgh and Glasgow as qualifying for the Medical
Degrees of those LTniversiiies.

The extensive Laboratories (Phys^ical, Chemical, and Biological) are fully

equipped for Study and Research, and in the Physical Department .special

provision has heen made for the Teaching of Electrical Engineering. A
special course has been arranged in this subject. For Plans and Description
of Physical and Chemical Laboratories, see Nature for February 26, 1885.

Laboratory Fees (per Term)
Physical Chemical Biological

Laboratory Laboratory Laboratory
Six Hours per Week ... f^o 17 6 ... ;^i i o ... £0 17 6
Twenty-four or more Hours
per Week 2 15 o ... 440 ... 2 15 o

Proportional Charges fcr more than Six or less than Twenty-four He urs
per Week.
A considerable number of Scholarships and Exhibitions are open for Com--

petition at the beginning of each Session, and several are awarded at the

close of each Session on the result of the year's work.
For full Information see the College Calendar, which may be had

(price I.S-. 6^) on application to the College Hecretar>'.

UNIVERSITY COLLEGE, BRISTOL.
The SESSION 188S-86 will begin on OCTOBER 6. The College supplies

for persons of either sex above the ordinars^ School .\ge the means of
continuing their Studies in SCIENCE, LANGUAGES, HISTORY, and
LITERATURE. The CHEMICAL, PHYSICAL, ENGINEERING.
GEOLOGICAL, and BIOLOGICAL LABORATORIES are open Daily.
The Engineering Department includes Civil, Mechanical, and Electric

Engineering, and Sur\*eying : and special arrangements for practical work
have been made with v.irious Engineers in and near Bristol. Information
with regard to the lodging of Students may be obtained on application.

Several SCHOL.ARSHIPS are tenable at the College. Calendar, contain-
ing full information, price i5. (by Post \s. 3(/.). For Prospectus and ftirthir

information, apply to

ALFRED E. STOCK, Registrar and Secretarv-

SCIENCE CLASSES,
YOUNG MENS CHRISTIAN

ASSOCIATION,
i36, ALDERSGATE STREET, E C.

Physiology—Mr. John J. Pilley, F.C.S., Fridays, 7-8 p.m.
Hygiene—Mr. John J.

Pilley, F.C.S., Fridays, 8.15-9.15 p.m.

Magnetism and Electricity—Mr. H. Parkins, Thursdays, _7.3o-S.:^o p.m.

Fees :—Members and Associates cj., and Non-Subscribers 7^. tii. the

Course.
If two Subjects taken, 25 percent. less.

Mathematics—Mr. At'GUST Perl, Tuesdays, 3.75-10 p.m.
Fefs :—Members and Associates 7J. e-'., and Non-Subscribers toj. W
Studtnts intending to join should do ;o at once.

MATHEMATICS (London and SuburbsV—
Students attended (at their onn homes if they so prefer) by a High
Wrangler, Tnn. Coll.. M.A. .ind F.R.S., en verj' reasonable terms.—
X., 9. Don-ille Rrad. Hammersmith, W.

BRITISH MARINE SHELLS, CRUSTA
CEANS, ICHINODEKMS, BIRDS' EGGS, &c. Many thousai V.
of rare and beautiful specimens for Sale Che.-tp. Lists 2 staii;;

-

Specimens sent on .tpprcval—J.. 15, %Varren Street, Tenby.
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To MICROSCOPISTS,
ASTRONOMERS,

SURGEON DENTISTS.

THE SWAN LAMP
AND FITTINGS may be purchased at

MAWSON AND SWANS STORE,
31,-FARRrMGDON STREET, EC, & MOSLEY STREET

NEWCAS 1 LE-ON-TYNE.

R. & J. BECK'S
NE^W MICROSCOPE,

"THE STAR."
PRICES.

Stand, with i-in. Object-
glass

Stand, with l-in. and J-in.

Object-glasses

Stand, with Rack and Pinion,

coarse adjustment, 2 Eye-
pieces, and l-in. Object-
glass

2

3 3

3 3

Full Descriptive Pamphlet sent on
Applicotion to

R. & J. BECK, 68, Cornhill, London, E.G.
GOLD MEDAL

International Inventions Exhibition, 1881;.

SELF-REGISTERING ANEROID BAROMETER.

This instiuuient has neither a spring nor chain. The motive
power of the Barometer is obtained from seven vacuum
chambers.

It will register automatically with ink on a diagram, by
means of an eight-day clock motion contained in the drum,
the fluctuations of the Barometer for a H'cek. An illustrated

ilescription sent oost free.

PRICE £6 Os. Od.

63, STRAND, LONDON, W.C.

NEGRETTI AND ZAm¥rX
SOLE MAKERS OF JORDAN'S (PATEA T)

PRICE £3 los.
With a supply of Ch.-irts.

NEGRETTI
Z A M B R A,

Scientific Instrument Makers
TO THE Queen,

HOLBORN VIADUCT.
Branches:—45, Cornhill;

122, Regent Street, London,

Illustrated Description Post Free.

NEGRETTI & ZAMERA'S
Large Illustrated Catalogue,

D Engraving?

lice is. id.

McJal awarded Iiiitiilions' Exhibition, 1885.
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SUNDAY LECTURE SOCIETY.
President:

W. B. CARPENTER, Esq., C.B., LL.D., M.D., F.R.S.

Vice-Presidents

:

Lord Hobhouse,Right H
K. C.S.I.

Thomas Henry Huxley. Esq ,

LL.D., PresR.S., F.L.S.
Benjamin Ward Richardson, Esq.,

M D., F.R.S.
Herbert .Spencer. Esq.
Jjhn Tyndall, Esq., LL.D., F.R.S.

Professor Alexander Bain, LL.D.
The Right Hon. the Earl of Dal-

hou.sie, K.T.
Warren De La Rue, Esq., M.A.,

D.C.L., F.R.S.
Edward Frankland, Esq., D.C.L.,
Ph.D., F.R.S.

James Heywojd, Esq., F.R.S.,
F.S.A.

ST. GEORGE'S HALL, LANGHAM PLACE.
The Openina: Lecture next Sunday afternoon (October 18), at Four o'clock

precisely, will be by^ Dr. Andrew Wilson, F.R.S. E., F.L.S., on "Earth
Sculpture ; a Study in Geology." (With Illustrations.)
Members' Annual Subscripti3n, £\—due October i.

For Tickets and Lists of the published Lectures apply (by letter), enclosing
Remittance, to the Hon. Treasurer, W,\i. HE.>lRy Dohville, Esq., 15,

Gloucester Crescent, Hyde Park, W.
Payment at the Door :

—

-One Shilling (Reserved Seats), Sixpence, and One Penny.

BEDFORD COLLEGE, LONDON
(for ladies),

8 and 9, YORK PLACE, BAKER STREET, W.
The SESSION will begin on THURSDAY, October 15. The Course of

Instruction in Science is arranged to prepare Students for the Preliminary
Scientific, Intermediate and Full B.Sc. Examinations of the University of
London. For further particulars apply to the Hon. Sec. at the College.

B. SHADWELL, Hon. Sec.

THE UNIVERSITY OF ADELAIDE.
ELDER PROFESSOR OF MATHEMATICS AND

EXPERIMENTAL PHYSICS.

The COUNCIL invite applications for the above Professorship. S.alary,

£800 per annum. The Appointment will be for a term of Five Years, subject
to renewal at the discretion of the Council. Salary will date from March i,

1886, and the Professor will be expected to enter on his duties on that date.
An allowance will be made for travelling expenses. Applications, with
estimonials, should reach Sir Arthur Blvth. K.C.M.G., Agent-General
for South Australia, 8, Victoria Chambers, Westminster, London, S.W., not
later than December i, 1883.

THE OWENS COLLEGE,
MANCHESTER.

The PROFESSORSHIP of PHYSIOLOGY h.is become vacant through
the resignation of Prof. Gamgee. Candidates for the Chair are invited to
forward applications and testimonials, addressed to the Council of the Col-
lege, undercover to the Registrar, not later than MONDAY, November 9
next. Information concerning the terms and conditions of the appointment
will be forwarded on application to Dr. Greenwood, Principal of the
College.

HENRY WM. HOLDER, M.A., Registr.ir.

B.Sc. LOND. (INTERMEDIATE EXAM.).
A Special "Course has bsen organised for all tlie Subjects required fur this

Exam, in connection with the Evening Class Department, KING'S
COLLEGE, LONDON, "W.C. For full particulars apply to the Secretary
at the College.

CIVIL SERVICE COMMISSION.—Forth-
coming Examination.—Assistant E.xaminerships in the Patent Office
(21-25). October 23. Salar>', ^250 to ^400.

The date specified is the latest at which applications can be received.
They must be made on forms to be obtained, with particulars, from the
Secketary, Civil Service Commission, London, S.W.

MATHEMATICS (London and Suburbs).—
Students attended (at their o>vn homes if they so prefer) by a High
Wrangler, Trin. Coll., M.A. and F.R.S., on very reasonable terms.—
X., 9, Dorville Road, Hammersmith, W.

ED\A^ARD WARD has pleasure in an-
nouncing the issue of a new Micro-Slide of Zoophyte, with tentacles
out, in the special manner so well known to his numerouspatrons.

Plumulariasimilis (post-free) 2 8
Also, quite new ;—

Gorgonia verrucosa (polype stained) ,, 22
Podalirustypicus (Spectre Shrimp) ,, 1 2

EDWARD WARD, 249, OXFORD STREET, MANCHESTER. [503

With numerous Illustrations. Crown Svo. is. td.

POLARISATION OF LIGHT. By W.
SPOITISWOODE, LL.D., late President of the Royal Society, &c.
New Edition. [Nature Scries

MACMILLAK & CO., LOXDON.

LIVING SPECIMENS FOR THE MICROSCOPt
GOLDMEDALawardedat the FISHERIES EXHIBITION i,

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM
Who has last week sent to his subscribers Dero oblusa, with sketch and
description. He has also sent out Lophopus crj-stallinus, Cristattli.i

mucedo, Fredericella sultana, Cordylophora lacustris, Asplanchna pnodoni.i

,

Notommata spicata, Volvox globator, Desmids ; also Hydra, Amoeba, Vorti.
cella, Crayfish, and other Specimens for (Huxley and Martin's) Biological
Laboratory work.
Weekly Announcements will be made in this place of Organisms T. B. is

supplying.

Specimen Tube, One Shilling, post free.

Twenty-six Tubes in course o/Six Months forSuhscripiiott 0/ /,i ij

or Twelve Tubes for 10s. 6d,

Portfolio of Drawings, Eleven Parts, is. each.

M
ICROSCOPIC OBJECTS FOR HIRE,

Histological, Botanical, Geological, by the best Mounters. Let
out on most moderate terms. Particulars of L. Wells. Dalmain
Road, Forest Hill. [302

SIX PRIZE MEDALS
AWARDED FOR GEOLOGICAL COLLECTIONS

ological Collections especially adapted forTeaching as supplied to Science

and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
w and Rare Minerals constantly arriving from all parts for selection of

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England.

;w Catalogues and Lists on application to

—

JAMES R. GREGORY,
, Charlotte Street, Fitzroy Square, London.

Established 27 Years in London.

FERNERIES fitted up with Preserved
Flowers. Foliage Plants, and Floral Decorations suitable for Drawing-
and Ball Rooms, Churches, Chapels, Theatres, &c.

Sundella, a PATENT Preparation for preserving FERNS (from
Maiden-hair to the common Brake), GRASSES, FOLIAGE, &c., sent,

securely packed in stout box (with full particulars) on receipt of P.O.O.
for Is.

MADAME SUNDELL,
4, SPUR STREET, LEICESTER SQUARE, LONDON.

MINERALOGY AND GEOLOGY.
PROFESSORS, COLLECTORS and VISITORS to LONDON are

INVITED to INSPECT Mr. HENSON'S STOCK of CHOICE MINE-
RALS, &c., &c. At the PRESENT TIME he has a PARI ICULARLY
FINE CRYSTALLISED NUGGET of NATIVE GOLD, WEIGHT 9 o2.,

PINKAPOPHVLLITE, CHESSYLITE, EMERALDS on MATRIX,
PVROMORPHITE (very rare for.m). CERUSSITE, CRY.STALL-
ISED MALACHITE, and BOTRYOIDAL CHALCEDONY, ME-
TEORIC IRONS and STONES. POLISHED AGATES and LABRA-
DORITES.
A Large Series of ROCKS, also MICROSCOPIC SECTIONS of the

Lists on Application. Hammers, Chisels, and Hammer Straps.

PRIVATE LESSONS AND EVENING CLASSES.
BLOWPIPE CASES AND APPAR.\TUS. Catalogues free.

SAMUEL HENSON,
277, STRAND, LONDON,

Opposite Norfolk Street.

HOW & CO.'S

Geological Transparencies for the Lantern.
Descriptive Catalogue on Application.

WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS
AND MINERALS.

HOW & CO.'S POCKET MICROSCOPE LAMP. 8s. bd.

MICRO-PETROLOGY.—Sections of Pitchstones, Ob.sidians Granut.-.

Syenites, Diorites, Gabbros, 'Dolerites, Basalts, TachyUtes, Trachytes

Andesites, Porphyrites, Rhyolites, Lavas. Ashes, Gneiss. Schists, Linn

.

tones. Ac. price \s. td. each.

I AMES HOW & CO., 73. Farringdon Strret, London.

The AUTOC0PYIST(frc r.) furnishe

BLACK COPIES
in Lithographic Style, of the ORDINARY WRITING (also Shorthan.'

Arabic, &c.). Sketches, Music. Easy, Economical.—The AUTOCOPV IS I

CO., 72. London Wall, London.
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O H AT W O O D S

DUODECUPLE ^.^

[All Rights are Reserved

PATENT ^O^.^ SAFES

.^<

^i:^ SAFES

^-^ and LOCKS
Have received highest Awards at all International Exhibitions,

including Two Diplomas of Honour and Six Gold Medals.

London Warehouse, 76, NEWGATE STREET, E.G.

Lancasliire Safe and Lock Works, Bolton. [513

MEMORT
AND

SUCCESS.

made good, and the best
ne reading. Speakinjf without
notes. A self-coaching method

& all other Professions & Burli-
nesses. The Lessons conta;i
Onp Tlinn^and Annlication= "

Mr. R. A. PROCTOR. Dr. ANDREW WILSON. &c.NEVER FORGETTING and CURE lor MIND-WANDER-
ING taught thoroughly by Post, iu Classes, and Privately.

PROF. LOISETTE. 37. New Oxford Street, London. W.C .

RIBBON SECTION CUTTING.

SELF-REGISTERING ANEROID BAROMETER.

The Cambridge Scientific Instrument Company have designed a new and
simple Microtome for cutting continuous Ribbons of Sections of Microscopic
Preparations on the plan first adopted by Mr. Caldwell. The new instru-

ment has the advantage over the original pattern of dispensing with the
endless band altogether, and consequently not only avoiding the trouble
of lifting the series of Sections from the razor, but also of alkwing them to
fall on to the glass slide in their proper position for mounting. Price of the
Microtome, £5 5s,

The Company are appointed Agents for the Microscopes of Zeiss, a supply

of which is kept in stock.

THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO.,

Cambridge.

This instrument has neither a -pring; n..r chain. The moti\e

power of the Barometer is obtained from seven vacuum

chambers. . ,

It will register automatically with ink on a diagram, by

means of an eight-day clock motion contained m the drum,

the fluctuations of the Barometer for a 7.<eek. An ilhistrated

description sent post free.

PRICE £6 OS. Od.

«TOXXlV Buo-wiviBia-,
63, STRAND, LONDON, W.C.

NEGRETff & ZAMBRA^
THEODOLITES.ji"

LEVELS,
Circumferentors,

MINER S' DIALS,
POCKET

CO MPASSES,
Drawing

INSTRUMENTS,
RULES AND

SCALES,
ALTITUDE
ANEROIDS, &c.

IlliislrateJ Prire Litis posted Free.

negrettT&'^ambra,
SCLENTLFLC LNSTRUMENT MAKERS TO

Her M,\jestv the Queen,
^ t j

Holborn Viaduct ; 45, Cornhill ; &- 122, Regent St., London.

PHOTOGRAPHERS—CRYSTAL PALACE, SYDENHAM.
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BEDFORD COLLEGE, LONDON
(for ladies),

8 and 9, YORK PLACE, BAKER STREET, W.

The SESSION began on THURSDAY, October 15. The Course of

Instruction in Science is arranged to prepare Students for the Preliminary
Scientific, Intermediate and Full B.Sc. Examinations of the University of

London. For further particulars apply to the Hon. Sec. at the College.

B. SHADWELL, Hon. Sec.

ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

The Appointment ofSENIOR ASSISTANT in the Chemical Laboratory
is n^w vacant. Salary .£150 ]jer Annum. A thorough knowledge of
Theoretical and Practical Chemistry is requisite. There is also a vacancy
for a JUNIOR ASSISTANT, Salary commencing at £,-jo per Annum.

Applications (inclosing Testimonials) for either of the above to be made by
letter only to Dr. J. Augustus Voelcker, 12, Hanover Square, W.

LIGHTNING CONDUCTORS, ELEC-
TRIC BELLS, ELECTRIC LIGHT. &c-—Mes^rs. HOWARD and
HAIG, Electrical Engineers, 97, Leadenhall Street, E.C., are prepared
to undertake Contracts for the erection of Lightning Conductors and
Electric Bell Installations; also Temporary Installations of Electric
Light undertaken. Lightning Conductors Examined, Tested, and
Repaired. Electrical Repairs done. Annotations for the supply of
material for Electrical Work. Estimates Free. Special Tenns to the

HERMANN HOFFERT, D.Sc. (Medalist,
London), A.R.S.M., prepares Pupils for the Army, Cooper's Hill, Civil

Service, B.Sc, &c. Cheerful country residence, good Laboratories.
Terms moderate.—Apply, Science Schools, South Kensington.

A GENTLEMAN (22) DESIRES A POSI-
TION as SCIENCE MASTER, and also able to teach Drawing
and Music. Modest salary only required. Willingly go abroad.

—

Address, " Polariscope," care of J. Dry and Co., Wood Street, West-

MATHEMATICS (London and Suburbs).
Students attended (at their oivn homes if they so prefer) by a H:
Wrangler, Trin. Coll., M.A. and F.R.S., on very reasonable terms
X., 9. DorviUe Road, Hammersmith, W.

ONSLOW COLLEGE,
1S3, KING'S ROAD. S.W.

NOW COMMENCING.—Day and Evening Classes in Geology,
Physics, Chemistr>-, Physiology, h.Iectric Engineering, and other subjects,
LARGE CHEMICAL and METALLURGICAL LABORATORIIlS.
Fees 55^. to xis. the Session of 7 months for Evening Work. Aj^ly for
Prospectus to the Principal.

TO BE SOLD.—A CLARKE'S WINDOW

CABINETS FOR MINERALS,
FOSSILS, &c.

6 DRAWERS, 20 INCHES HIGH
JO ,, 39 ,,

2IS.

45 s.

12 ,, 39 ,, ,, 52s.

NATURALISTS' GLASS-CAPPED BOXES, ROUND AND
RECTANGULAR, FROM ONE SHILLING PER DOZEN.

THOMAS D. RUSSELL,
78, NEWGATE STREET, E.G.

MINERALS AND FOSSILS
SINGLE SPECIMENS OR COLLECTIONS.

r'. ». IBXTTX- R,
Assoc. R. Sch. Mines Lend.,

M.A. Oxon. and L.S.A. Lond.,

Successor to (he Kite R. TALLING,

180, BROMPTON ROAD,
LONDON, S.W.

Five minute;,' walk from the Natural History Mufcum, S. Kensington.

LIVING SPECIMENS FOR THE MICROSCOPE
GOLDMEDALawarded at theFISHERlES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET. BIRMINGKAIM,

Who has last week sent to his subscribers Melicerta tyro, with drawiiip;

and description. He has also sent out Lophopus crystallinus, PKimatella
repens, Melicerta ringens, Stephanoceros Eichornii, Anuraea stipitata, Volvox
globator, Desmids ; also Hydra, .4mcEba, Vorticella, Crayfish, and other

Specimens for (Huxley and Martin's) Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. P.. is

supplying.

Specimen Tube, One Shilling, post free.

Twenly-six Tubes in course oJSix Months for Subscrii'tion 0/ i,i i j

or Twelve Tubes for los. id.

Portfolio of Drawings, Eleven Parts, is. each.

EDWARD WARD
nouncing the issue of a new P

out, in the special r

has pleasure in
icro-Slide of ZoophyC^, with ten

i known to his numerous patrons.

s. d.

Plumulariasimilis (post-free) 2 8

Also, quite new :—
Gorgonia verrucosa (polype stained) ,, 22
Podalirustypicus (Spectre Shrimp) ,, 1 z

EDWARD WARD, 249, OXFORD STREET, MANCHESTER.

CHEMICAL APPARATUS, Wholesale,
Retail, for Colleges, Schools, and Chemical Works. New Catalogue o(

90 pages and 500 clear Illustrations, post free, 2(/.—WILLIAM
HUME, 1, Lothian Street. Edinburgh.

BOOKS (Secondhand), Miscellaneous, Re
mainders.&c—C. HERBERT. English and Foreign Bookseller, 319,
Goswell Road, London, E.C. Cataloguefree on receipt of twostamps,
Libraries, Old Books, ind Parchment purchased.

To MICROSCOPISTS,
ASTRONOMERS,

SURGEON DENTISTS.

THE SWAN LAMP
AND FITTINGS may be purchased at

MAWSON AND SWAN'S STORE,
31,-FARRIFGUON STREET, EC, & MOSLEY STREET

NEWCAS 1 LE-ON-TYNE.

SIX PRIZE MEDALS
AWARDED FOR GEOLjGICAL COLLECTIONS

Geological Collections especially adapted for Teaching as supplied toScieiu.
and Art Department, and used by all Lecturers and Teachers in

Great Britain, &c.
New and Rare Minerals constantly arriving from all parts for selection •{

Single Specimens.

ROCK SECTIONS AND ROCK SPECIMENS:
The Largest Variety in England.

New Catalogues and Lists on application to

—

JAMES R. GREGORY,
88, CHARLOTTE STREET, FlTZROY SQUARE, LUNDO^.

Established 27 Years in London.

With numerous Illnstraticns. Crown 8vo, jj. bd.

POLARISATION OF LIGHT. By W
SPOTTISWOODE, LL.D..late Pre'
New Edition

MACMILI.AN & CO.

dent of the Royal So

LONDON.
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ROYAL AGRICULTURAL SOCIETY OF
ENGLAND.

The Appointment ofSENIOR ASSISTANT in the Chemical Laboratory
is now vacant, Salary' ;ti5o ^er Annum. A thorough knowledge of
Theoretical and Practical Chemistr\^ is requisite. There is also a vacancy
for a JUNIOR ASSISTANT, Sal.ary comniencing at £,^o per Annum,

Applications (inclosing Testimonials) for either of the above to be made by
letter only to Dr. J AfOisTls Voelcicer, 12, Hanover Square, W.

INTERNATIONAL EXHIBITION

INDUSTRY, SCIENCE, AND ART.
EDINBURGH—MAY TO OCTOBER 18S6.

I The Eaul of Abe
J The Eael of Ros:
\ The Lord Provo;
V The Lord Provos

All APPLICATIONS for SPACE must be lodged with the Secretary.

Jame<; Marchbank. S.S.C, 29, Hanover Street, Edinburgh, BEFORli
JANUARY I, i88«.—Manager, H. A. Heulev.
CLASS XL comprises all kinds of SCIENTIFIC APPLIANCES

and INVENTlr)NS for DOMESTIC or other purposes. CLOCKS,
WATCHES, &c , In PROGKESS of MANUFACTURE. &c., &c.

EVENING LECTURES TO WORKING MEN.

NORMAL SCHOOL OF SCIENCE AND
ROYAL SCHOOL OF MINES.

The First Course, consisting of Si\ Lectures on " Common Plants, and
How 1 hey Grow," by Dr. D. H. SCOTT, M.A., will be delivered at the

Museum of Practical Geology in Jermyn Street, S.W., commencing at 8

o'clock on MONDAY. NOVEMBER 9, 1885.

Tickets may be obtained by Working Men only, on application at the

Museum on Mcnday Evening, November 2, from 6 to 10 o'clock p.m. Fee
for the Course, kd. Each applicant is requested to bring his name, address,

and occupation written on a piece of paper, for whicTi the Ticket will be

exchanged.

ONSLOW~COLLEGE^
183, KING'S ROAD, S.W.

NOW COMMENCING.—Day and Evening Classes in Geology,

Physics, Chemistry, Physiology, Electric Engineering, and other subjects,

LARGE CHEMICAL and METALLURGICAL LABORATORIICS.
Fees y. to I2.t. the Session of 7 months for Evening Work. Apply for

Prospectus to the Frincip.ai..

TO BE SOLD.—A CLARKE'S WINDOW
TRANSIT INSTRUMENT, but little used.—Apply Box 20, Post

Office Halifax-.

HERMANN HOFFERT, D.Sc. (Medalist,
Lond. n), A.R.S.M., prepares Pupils for the Army, Cooper's Hill, Civil

Service, B.Sc, &c. Cheerful country residence, good Laboratories.

Temis moderate.—Apply, Science Schtols, South Kensington.

CHEMICAL APPARATUS, \A/holesale,
Retail, for Colleges, Schools, and Chemical Works. New Catalogue of

90 pages and 500 clear Illustrations, post free, :id.—WILLIAM
HUm'e, I, Lothian Street. Edinburgh.

BOOKS (Secondhand), Miscellaneous, Re-
mainders, &c—c. HERBERT. English and Foreign Bookseller, 319.

Goswell Road, London, E.G. Cataloguefree on receipt of two stamps.

Libraries, Old Books, and Parchment purchased.

MATHEMATICS (London and Suburbs).—
Students attended (at their own homes If they so prefer) by a High
Wrangler, Trin. Coll., ...

X., 9. Dorville Road. Hr
M.A. and F.R.S., .

'
ilh, W.

I very reasonable

HALF-PRICE will be given for
a week old —Apply to J. B., Parsonstown, Ireland.

Nature

'

FERNERIES fitted up with Preserved
Flowers. Foliage Plants, and Floral llccorations suitable for Drawing-

and Ball Rooms, Churches. Chapels. Theatres, &c.

Snndflla, a PATENT Preparation for preserving FERNS (from

Maiden-hair to the common Brake), GRASSES, FOLIAGE, &c., sent,

securely packed in stout box (with full particulars) on receii t of P.O.O.

for Zs. MADAME SUNDELL,
4, SPUR STREET, LEICESTER SQUARE, LONDON.

LIVING SPECIMENS FOR THE MICROSCOPE
GOLDMEDALawardedat the FISHERIES EXHIBITION to

THOMAS BOLTON, 57, NEWHALL STREET, BIRMINGHAM.
Who has last week sent to his subscribers Rcotlels of Grass covered will

a great variety of Pond Life, ircluding.4cinetagrandis, Dendrosoma radians
Vorlicella campanula, Carchesium polyplnum, Carchesium spectabile

Cpercularia natans. Ophrydium sessile, Thuricola valvata. Cothurni.-

Imberbis, Py.\icola affinis ; also Stephanoceros EichorniI,,Limnias ceratu
phjlll, CHcisles crystallinus, Floscularia cornvita, and Floscularia campanu
lat.a. He has also sent cut Hydra, AniO-ba, Vorlicella, Crayfish, and olhe,

Specimens for (Huxley and Martin's) Biological Laboratory work.
Weekly Announcements will be made in this place of Organisms T. 1'.

i

.supplying.

Specimen Tube, One Shilling, post free.

Tiventy-six Tubes in course oJSin Months forSubscription of i,\ is
or Twelve Tubes for los. 6d.

Portfolio of Dr.aw-ings, Eleven Parts, 11. e.ach.

MICROSCOPIC OBJECTS
PREPARED FOR MOUNTING, WITH INSTRUCTION.S.

itly be
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